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RAZOR-FAPER. 


nary forms ; each ia ground transversely, the former on a wheel 
of 12, and the latter on one of 4 inches diameter. 


In some casea, as c, the blade is ground longitudinally, giving 


1887 


quired to be removed in sharpening. a 4 show the most ordi- | 


Ca, 
reaMER, ~ [ 7 


pressure of a head of water entering it from alos F 
The principle, which is that of recoil, is embod? , 


ied in Barker's mill and in the turbine. It differs 


It a thinner edge ; these are termed rattlers by the Sheffield | in nothing from Hero’s Kolipile, except that in the 


cutlers in consequence of their tendency to vibrate when shav- 
ing a heavy beard. Others (2) are ground in both ways. These 
are called hal/-rattlers. 


| latter steam under pressure is the motor. 
eis formed by setting the blade in a | water-wheels are made single or double, the latter 


backing. / has a brass frame or guard to prevent persons having two on a single shalt. 


Reaction 


One form has radial 


whose hands are tremulous from accidentally cutting them- | buckets on which the water confined in a vertical 


selves. It is called a guard-razor. 


chute impinges (see FLUTTER-WHEEL) and then es- 


Ra/zor-pa'per. Smooth, uusized paper, one side | capes at the ends through wheels on the reaction 


of which is treated with a composition of crocus and 
flour-emery in powder. It is used to wipe the razor, 
and is intended as a substitute for the strop. 

Ra’zor-strop. An implement for eee ate! ra- 
zors or other thin-edged tools. It usually has a 
handle and a case for receiving it when not in use. 
Some kinds have but two abrading surfaces, — that to 
which the razor is first applied, consisting of leather 
thinly coated with fine emery-powder ; and the sec- 
ond, by which keenness of edge is finally imparted, 
of leather alone. Others have four sides, coated re- 
spectively with a hard composition and with leather 
of different degrees of fineness, to which the razor is 
sas canta applied. 

Barbers keep their razors in order after being once 
set by rubbing on a leathern strap suspended by one 
end, and held by the other. 

Reach. 1. (Vehicle.) A pole connecting the 
rear axle to the bolster of a road-wagon. <A coupling- 


Some modern carriages have none, the bed or body 
performing that duty. 

A reach for a certain description of city wagon is 
shown in Fig. 4190. It is arched in front, so that 


Fig. 4190. 


Wagon- Reach. 


the fore wheels may pass under it, enabling the ve- 
hicle to be turned in a shorter space. The circular 
sway-bar is extended, so as to support the reach 
when turned in any position. 

2. (Hydraulic Engineering.) That portion of a 
canal between two locks having a uniform level. 
Also called a pond. Locks, lifts, inclines, slides, or 
siuices connect reaches of different levels. 

Re-ac'tion Wa'ter-wheel. A wheel to which 
a rotary motion is imparted by the action of streams 
of water issuing tangentially from its sides under the 


Fig 4191. 


Reaction Water - Wheels. 


principle. This form has a horizontal axis. See 
also TURBINE. 

The motive power exerted by liquids escaping hori- 
zontully is illustrated by a device called the hydrau- 
lic tourniquet (Fig. 4191), consisting of a vessel 
pivoted at its upper and lower extremities and hav- 
ing two pipes at bottom whose ends are bent in op- 

site directions. On filling the vessel with water, 
it escapes through these tubes, causing the vessel to 
revolve on its axis. 

Perley and Pattee’s saw-mill, at the Chaudiére 
Falls, Ottawa River, Canada, has 6 gang-saws, cach 
driven by a Rowe reaction-wheel, 5 feet in diameter, 
400 inches sectional area of discharge. The head is 
14 feet, and the power of each is about 70 horses. 

Read/ing-glass. A large magnifying lens, used 
to assist in reading, ete. 

Read’y Reck/on-er. A table or an instrument 
for making sel calculations, as the amount of 
wages due a workman for a given time, etc. 

Re’al Ra/di-us. (Gearing.) The rudins of the 
circle touching the crests of the teeth of a cog- 
wheel. The radius of the pitch-circ’e is called the 
geomctrical radius, 

Ream. A quantity of pa- 
per of any size containing 20 
quires or 480 sheets. A com- 
mon practice is now to count 
£00 sheets to the ream. 

Ream’er. Sometimes, but 
incorrectly, written rimmer. 
A tool used to enlarge a hole 
and bring it to a shape the 
counterpart of the tool, wheth- 
er cylindrical or tapering. 

Broaches are reamers, be- 
ing multiple-sided taper rods, 
whose angles cut the sides of the holes in which 
they are rotated. See Broacn. 


he reamer is used in ¢ruing or rounding the holes 


made by a rock-drill. 
As a machinist’s tool (a 6), it is fluted and slightly 


@eé 


tapering ; the blades being worked out of the solid 
metal by paning or milling on a machine. The 
flutes are then backed off like a tap to give a saliency 
to the cutting-edge. 
_ Instead of mere longitudinal fluting, the grooves 
in the tool may be made spiral, a right and a left 
hand, crossing obliquely so as to leave the surface 
in one aie portions. The flutings are then 
planed out and ked off, the result being a toothed 
reamer c of effective character. 

The flat-sided reamers, such as d ¢, triangles, 
squares, and pentagons, are properly termed broaches. 


: Mr. 


I 4. 


. 


we: 


REAMING-BIT. 1888 REAPER. 


Fig. 4193. Tools to be driven through a hole) having a taper form and angnlar cutting- Fig. 4196. 


are Drikts (which see). .edges, See BIT. 

Half-round reamers are used in! Fig. 4195 has a guide at the end of the 
braces to enlarge holes in sheet-metal reamer to tit the hold to be enlarged and 
or sinall castings. ; ‘maintain the reamer in central position. 

A revolving tool which cuts one It is used for boring out truly or enlarg- 


size as it goes is a dri. A reamer ing a hole commenced by a bit of ordinary 
is a cutting tool for enlarging a hole, construction, It has usually a shank about 
“bh. A. and should enter the hole a piece be- as large as the hole made by its cutting- 
fore it begins to eut, so as to work face, to insure the straightness of the hole. 
? steadily and straightly. This is not Frequently, it has cutting-cdges on its eyl- 
} descriptive of the action of a drill, | indrical portion, and acts to dress off irreg- 
; even though employed to enlarge an) ularities and make a perfectly cylindrical 
“"~"t opening, as the cored-out hole in a) opening. 
EEL: & casting. | Reaming-bits are used in drilling metal ; 
= 2 In Fig. 4193, the cutters D are. also in dressing to roundness and enlarging 
! $made in. sections, having dovetail, the size of holes bored by rock-drills. See 
de 23 projections fitting grooves in the con- | REAMER. 
Expanding Tap ical plug C, which is drawn upwardly! Ream/ing-i’ron. (Calking.) A blunt 
and Reamer. 5 ag to expand the tool radially to, chisel used for opening the seams be- 
cut a dovetailed or undercut recess. tween the planking of a ship preparatory 
In Fig. 4194, the cutters are moved longitudinally | to calking them with oakum. 
by connection with a nut on the shank, and are Reap’er. A machine for cutting grain 
in the field. Wheat and barley were com- 


~* 


= Tig. 4194, monly cultivated in ancient Egypt. The Reaming- 
Be a former Was cut in five months alter sowing Bit 
mat te Se ood =9 . 
YF Boe hace ie oy, TE es the latter in four. The wheat was bearded 
PT a the ete : ’ 
ana ee oe ar ‘| and generally eut below the ear, as in the annexed 
Sees, all imei ae figure. It was cut witha smooth-edved or a toothed 


ape lustrations are given in this work under the caption 
Erpanding Reamer. SICKLE, 

The whole series of harvesting and thrashing oper- 

driven outward in their guide-slots.by the conical | ations are shown in the accompanying illustration, 


end of the shank. which is from a tomb at Thebes of the probable date 
Ream/ing-bit. A broach of hardened steel | of 1490 B. c. The condition of the standing wheat 
Fig. 4196. 


shows that it was cut below the ear. Two men are! Another harvest scene from the tombs is worth 
working together, and, according to the then usual | noticing in this connection, though the part selected 
mode of representing such things, the motions of the | is more specitic in the refreshment line than in the 
parties are exactly simultaneous. The next man is! work performed. In Egypt, as with us, the cool 
taking a drink, sickle over his shoulder, in a manner | drink at the end of the row was not the least pleas- 
quite customary among us, at this distance of thirty- | ant part of the day’s experiences, but they could not 
ee centuries, The man behind him is probably a! rest in the shady fence-corner for lack of the trees 
gleaner, and urges him to hurry, as he too wants | and the fences. In the drawing, one tree lends its 
adrink. Next is shown a gleaner with his basket | weleome shade, and to a limb is hung the kid-skin 
slung upon his back. He picks up the scattering | bottle at which the “ fellah’’ is sucking. On the 
ears and jerks them into his basket, like the chiffon- | stand are two jars waited on by another “ fellah” 
ier of Paris with his rags. We next see two men, with a flahella, — call it a fly-brush. A thirsty man 
with a rope basket, carrying the ears from the field | is devoting himself to a bottle, and a female comes 
to the heap where they are tramped by cattle ; a| up with a fresh supply. Another reaper, sickle on 
man tending with a whip and another 

throwing in the ears with a three- Fig 4197. 

pronged fork. Then comes the win- 
nowing ; Men with scoops lift the grain 
and chaff, throwing them up in the air, 
that the wiud may blow away the chaff. 
By this time all parties are dry, and 
here is a kid-skin bottle hanging in the 
tree and a dusty Copt taking a pull at 57° 
it. The next scene isat the grain-heap, MANNS 
where two scribes keep tally, — one, of hae ie a 
the amount brought from the winnow- | | oo 
ing-floor, and the other of the amount ol Me ee ERIE, PS 
sent to the granary. Harvest Scene ( Time of Moses). 


“wool. Bee 


sickle. Both are represented in the tombs, and il- 


~ REAPER. 
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REAPER. 


his shoulder, has a cup, and a poor, naked canal 
with his baskets puts in a claim for a drink. 


While, as has been stated, it was common to reap | 


“* The mode of getting in the harvest varies considerably. In 
the vast domains of the provinces of Gaul, a large hollow frame, 
armed with teeth and supported on two wheels, is driven 
through the standing grain, the beasts being yoked behind it 


the standing grain just below the ears, we also find (in contrarium juncto); the result being that the ears are torn 


two other modes, and they were also practiced in 
Gaul in the time of Pliny, 1,500 years afterward. 
One was to cut low and bind in sheaves, and the 
other to pull up by the roots. The figures repre- 
sent these two scenes. ‘The last-mentioned mode 


Fig. 4198. 
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UE SUL 
Binding and pulling Grain in the 


was practiced with the millet, doura, or whatever it 
was, — Wilkinson says sorghum. This was pulled, 
bound in sheaves, and carried to a place where the 
een was stripped from the stalk by a man who 

w it, a bunch at a 
time, over a comb or 
hackle. The operation 
is illustrated in a tomb 
at Eilethyas. The same 
instrument is now used 
for removing the capsule 
and seed from the flax- 
plant. It is called a 
ripple. See Ripper. 

This stripper is proba- 
bly like the paddle-fork 
mentioned by Pliny. 

The references in the 
Bible to reaping and to 
the sickle ahasewith it 
was cut are frequent, but 
add nothing to the per- 
spicuity of the Egyptian 
paintings. 

Coming down to early 
classic periods, so called, 
we find that the Greeks 
added nothing and the 
Romans little tothe crude = 
old mode of cutting grain ~~ 
by the curved sickle of 

t. 
arro describes three modes of 
in Italy : — 

1. Cut low by a hook, the ears being afterward cut off and 
sent in baskets to the a. 

2. Cut off below the head by a toothed sickle, and the heads 
carried off in baskets. 

8. Cut off at half-the length of the straw. 

In the first century of the Christian era we hear 
from Gaul. Says Pliny (A. p. 70): — 


reaping as common 


off and fall within the frame. In other countries the stalks are 
cut with the sickle in the middle, and the ears are separated by 
means of paddle-forks.’’ 


The accompanying cut is a good restoration of the 
Gallic harvester of Pliny’s day. Palladius wrote the 
De re rustica in the fourth century A. pb., and 
gives a good description of this contrivance, which 
was similar to our ‘‘heading-machines,”” having a 
row of sharp teeth at the front , between which 
the straw passed, the head being torn off at the 
angle where the teeth met, and falling into the box 
of the machine. 

The description of Palladius is as follows : — 


‘In the plains of Gaul, they use this quick way of reaping, 
and without reapers cut large fields with an ox in one day. 
For this purpose a machine is made, carried upon two wheels ; 
the square surface has boards erected at the side, which, sloping 
outward, make a wider space above ; the board on the fore part 
is lower than the others; upon it there are a t many sinall 
teeth, wide set in a row, answering to the hight of the ears of 
the corn, and turned upward at the ends; on the back part of 
this machine two short shafts are fixed, like the poles of a 
litter; to these an ox is yoked, with his head to the machine, 
and the yoke and traces likewise turned the contrary way: he 
is well trained, and does not go faster than he is driven. When 
this machine is pushed through the standing corn, all the ears 
are comprehended by the teeth, and heaped up in the hollow 
part of it, being cut off from the straw, which is left behind; 
the driver ape | it higher or lower, as he finds it n ; 
and thus “A a few goings and returnings, the whole field is 
reaped. This machine does very well in plain and smooth fields, 
aud in places where there is no necessity for feeding with straw.”’ 


After the lapse of fourteen centuries this machine 
has been reinvented, and is now used as a 
for gathering clover-seed. See Figs. 1346, 2465. 


The separation of the ears from the grain in the sheaf, men- 
tioned above as being performed by dle-forks, was probably 
done by drawing the bunches of over a paddle whose end 
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Reaper in Gaul (A. D. 70). 


was deeply notched and the teeth sharpened. The motion 
would be something like that of hackling hemp, and the ears 
would be speedily removed by this means. The object in saving 
the wheat, etc., in the head instead of in the sheaf, was prob- 
ably to economize mow room. When stored in the ear instead 
of being first thrashed, it was as a precaution against weevil. 
Some have interpreted the passage of Pliny to refer to a comb 
of similar character, which caught the ears of the standing grain 
and tore them off or held them while they were beaten off by a 
paddle. This reminds one of the still simpler plan of the North- 
ern Indians of Minnesota and Canada, who collect their store 
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of wild rice by leaning the heads over the side of the canoe and | 


beating out the grain. 

The above plane of heading the grain leave the straw in the 
field, which is a merit or otherwise, according to the circum- 
stances of the cnse, — location, market, and mode of farming. 


It would be absurd to overlook the different cir- 
cumstances of Minnesota and Middlesex, which 
determine the question of gconomy. Pliny well 
SAYS : — 


‘‘ The diversity of the methods employed fn harvesting mainly 
depends upon the extent of the crops and the price of labor.” 


The modern era of reaping-machines commences 
with the latter portion of the last century. The 
names of those who made the earliest attempts | 
should be preserved, for in this, as in almost all | 
similar cases, it was after a succession of earnest at- 
tempts by different parties that the desired success 
was achieved. Each great invention that has blessed 
us in modern times has been fought over. Witness 
steam-engines, steam navigation, photography, reap- 
ing-inachines, and the electric telegraph. Most of 
those who worked at these problems added somewhat 
to the eventual success, and we may surely consider 
the matter with amiability and try to avoid acri- 
mony. 


The first modern machine resembled the old Gallic imple- 
ment, in the respect that it stripped the head from the straw. 
The English machine of Pitt, in 1786, had a cylinder on which 
were rows of combs or ripples, which tore off the ears and dis- 
charged them into the box of the machine. For about two- 
score years attention was principally directed to revolving cut- 
ters or systems of revolving blades. 

The motion of the cutting apparatus being derived from the 
rotary motion of the wheels supporting the implement, it natu- 
rally occurred to connect the axle or wheel with a rotary cutter, 
and later with an oscillating one, which had its analogues in 
the swing of the scythe and the reach of the sickle. A few at- 
tempts were made at a reciprocating Knife, but they were 
scarcely heeded, and propenly never made. The first recipro- 
cating knife was in 1822. 

As to the mode of attaching the horses, it was almost univer- | 
sally deemed necessary to hitch them behind the implement, 
which they pushed before them. Up to 1823 but four inventors 
hitched the team in front of the implement: one was in 1806; 
the others in 1820, 1822, 1822 

As soon as this idea did occur to the inventors, they made 
the horse walk alongside the swath, cut by the Knives, consti- 
tuting what is known as the side cut. 


17y9. Boyce had a vertical shaft with six rotating scythes be- 
neath the frame of the implement. This was the first patented 
reaper. 


1800. Meares tried to adopt shears. 
1805. Plucknett introduced a horizontal rotating circular 
blade. He had a score of followers, and the first machine used 


Fig. 4200. 


Gladstone's Reaping- Machine : 1806). 


in this country, and patented by Bailey (Fig. 4200) in 1822, was 
of this character. Two machines by Smith, of Deanstone, in 


England, in 1811, and Scott, of Ormiston, in 1815, were made 
on this principle, were used practically, and had considerable 
local celebrity. Smith’s machine was illustrated in ‘* Hall's 
Dictionary,’ in 8 vols., folio, 1811. 

18U6. Gladstone patented his front-draft, side-cut, revolving- 
knife machine. <A segment bar with fingers gathered the a 
and held the straw woile the knife cut it, the fingers having 
the function of shear-blades. The forward draft was also 
adopted by Mann in 1820, and by Ogle, 1822, in his reciprocat- 

cutter-bar machine 

807. Salmon had a machine with some new features, — a row 
of vibrating knives over stationary blades; fingers to gather 
the grain to the cutters; a rake, suspended and reciprocating 
sideways toc the grain off to the side The machine was 
pushed abead of the horse, or was propelled by hand. The ma- 
chine of Bell, 1826, which was brought forward to confound the 


| American exhibitors in 1851, has the same kind of cutters, and 


war xls0 po 
1820. n had revolving rakes on a vertical axis, to sweep 
the standing grain past the cutter,and deliver it in a swath. 
1822. Ogie shows the first reciprocating knife-bar. It is the 


Fig. 4201. 
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Bailey’s American 


type of the successful machines, but was constructed s0 pocuy 
that ite merits never became apparent. It was drawn by horses 
in adrance; the cutter-bar projected at the side, and it had a 
reel to gather the grain to the cutter. The machine had a 
grain-platform, which was tilted to drop the gavel. The first 


dropper. 

The machines previously mentioned are British. Fig. 4201 
represents a self-s ning mowing-machine, the first patented 
in the United States,in 1822. It has a circular revolving 
scythe on a vertical axis, rotated by gearing from main axle. 
The edge of the scythe in its revolutions pasees under a whet- 
stone fixed on an axis,and revolving with the scythe. The 
horse is in shafte, and tradks in front of the left side of the ma- 
chine, and always on the mowed ground after the first rawath 
is cut. The grass, as it is cut, is first thrown by the progressive 
motion against a rise in the scythe-frame toward the center, 
and by the same motion is afterward thrown off in a regular 
row, following the center of the 
machine. 

The machine of the Rev. Patrick 
Bell was tried at Powrie County, 
Forfar, Scotland, in 1828. It cuta 
' swath of five feet with the power of 
a single horee, about an acre an 
hour. It was used again in 1829, 
and occasionally for a few ycars 
succeeding, then slept till 1851, 
when the World’s Fair of 1861 in 
London introduced the American 
machines to the British public. 
The old Scotch machine was then 
brought from its limbo to challenge 
the American stranger. 

The machine had a square frame 
on two wheels, which ran loose on 
the axle, except when clutched 
thereto to give motion to the cut- 
ters. The cutter-bar had fixed 
triangular cutters, between each 
of which was a movable vibrating 
cutter, which made a shear cut 
against the edges of the stavionary 
cutter on each side. It had a reel 
with twelve vanes to press the 
grain toward the cutters, and 
cause it to fall upon a traveling 
apron which carried away the cut 
grain and deposited it at the side 
of the machine. The reel was 


driven by bevel-gearing. 
The following amehines are American : — 


REAPER. 


o| 
te 
{ 


UNS nil 
rs LIEN : 


\ eh 
MANY 


y >: * ‘Sy SS) an 
Ra So SV A ec) eee URE 
FeV IG PTT EY Ye 


Bell’s Reaping- Machine (1826). 


1825. Ten Eyk had a horizontal cylinder, with spiral knives 
cutting oer straight edges. The same was shown by Bud- 
ding in 1830. : 

1828. Samuel Lane, of Maine, combined the reaper and 
thrasher. 

1831. Manning had a row of fingers and a reciprocating- 
knife. It was pushed in front of the horse. 

1888. Schnebly had a horizontal endless apron traveling in- 
termittingly, and delivering its gavel at the side. 

1833. Hussey, of Maryland, made the first valuable harvester. 
It was patented asa mower. It had open fingers, the knife con- 
sisting of triangular sections reciprocating in the space, cuttin 
shearwise against the guards. It was froné draft, side cut, an 
had a plitform The open-top slotted finger was patented by 
Huasey in 1847. The cutter-bar was on a hinged frame. The 
raker rode on the machine 

1834. McCormick, of Virginia, patented his reaper, which, 
with various improvements, in 1845 and 1847 received a Coun- 
cil medal at the London World’s Fair in 1851. This machine 
had a sickle-edged sectional knife, reciprocated by crank and 
pitman by gear connection to the drive-wheel, on which the 
frame rested. Spear-shiped fingers gathered the grain, which 
was laid over to the cutter by a revolving-reel. <A divider was 
used on each end of the platform. The driver and raker had 
seata on the machine. The gearing and crank were placed for- 
ward of the driving-wheel. 

1835. Randall had a pair of knife-bars reciprocating past each 
other. Wray, 1852, had the same. 

1836 Briggs and Carpenter combined the reaper and thrash- 
er. Moore and Haskell, the same year. Ridley, in Australia, 
seven years afterward, did the same, and supposed himself to 
be the first inventor. 

Hazird Knowles, the machinist of the Washington Patent 
Office, invented in 1837 a reaping-machine having a scalloped 
reciprocating cutter; the cutting app1ratus jointed to a double 
arm, the opposite end of which was in turn jointed to the main 
frame, coincident with the axis of the crank-shaft ; both sup- 
porting- wheels were drivers for the cutters. It was a front-cut 
machine, and had as lever to raise the cutting-bar to clear 
stumps and other obstructions. A machine was constructed in 
1838, and in 1839 was purchased by Joel Lupton, who rode 
upon the machine along the turnpike to his home, near Win- 
chester, Va. The machine was used occasionally during a few 
of the following years, but was soon laid aside, owing toa fear 
of the neighbors that it would disturb the relations of labor. It 
was afterward purchased by one of the large firms of reaping- 


machine makers, who became involved in the tedious and ex- | 


pensive Htigation which ensued when the reaper became an im- 
portant article of manufacture and trade. This machine is 
principally curious in its anticipation of so many of the im- 
portint features of the more useful machines. Like Bell’s ma- 
chine in its history, though far superior to the Scotch machine 
in mechanical structure and adaptedness, it was a conception 
embodied in a single machine, and became an abandoned ex- 
periment, to be brought forward when the inventions and con- 
tests of others gave it an importance It was a machine of 
Age possibilities, but ita Inventor failed to assert his rights. 

position in the Patent Office prevented his becoming a 
patentec, and he preferred to retain his salary to embarking in 
the business of making machines of so novel a character: 


About 1863 the machine was brought forward in a patent suit. | 


It may be presumed that it formed but another instance of the 


rule, that a single machine made and practically hidden away |, 


shall not be allowed to defeat a patent when a subsequent in- 
ventor has showed due diligence. It also indicates that the 
patent is a quid pro quo, an exclusive right {n return for an in- 
vention pcr kor acne on record. 

1838. Wheeler a machine with a revolvin 
to deposit grain in a box with a sliding potion: b 
deposited in gavels. A dropper. 

840. Limb A platform to receive the gavels and carry the 
binder. The first hand-binder. 

1841. Churchill thrashed out the grain, the heads of grain 
being pushed into the thrasher-cylinder. 

1342, Reed discharged the grain from the bed by rake-fingers 
projecting through slots in platform. 


endless apron 
y which it was 
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ous swingt 
backwardly. ; 
1847. Ketchum had an 
endless chalo cutter or — 
belt of Anives. 4 
1847. Hursey's slotted 
finger, open at top; knife 
of triangular sections. — 
1848. Pease hadagrnin- — 
vake traveling sideicays 
beneath the platform, 
with slots for the fingers. 
Mann the same next year. 
1848. Gobleand Stuart 


had a revolving rake pass- 
= ing horizontally across 
the platform. 


ee 1849. Haines suspend- 

ed the frame carrying the 

conveyor, reel, and cutter to the axles of the bearing-wheels, 

and hinged the frame to the tongue, so that it was capable of 

turning upon its bearings by means of a lever, to elevate and 

depress the cutter. 

n 1849, Jonathan Haines, of Illinois, invented the ‘* header,’’ 
which is the principal machine on the Pacific coast. 

1849. Purviance made the platform removable, to convert 
the reaper into a mower. 

1849. Platt's self-acting rake sweeping over quadrantal plat- 
form. Same feature in Palmer and Williams’s and in Sey- 
mour’s, 1861. 

1850. Adkins’s cutter-bar on hinged frame. 

1850. Knowles and Bevington’s ride dropper. 

1850. Heath’s binder, with a reciprocating rake beneath the 
platform. 

1851. Watson's automatic binder. 

1851. Miller’s dackewardly reciprocating rake. 

1851. Allen geared the operative parts from both wheels, to 
distribute the driving-power. 

1852. Atkins had a rake rigged on a vertical post. It had 
a jointed arm which swept across the curved platform and gath- 
ered the gavel against a shield; the post, rake. and shield then 
turned 90° on an axis, the rake was raised, and the gavel 
dropped in rear of the driving apparatus. 

This list is but a commencement, but brings us to a period 
when things became lively in this line. Since this period nearly 
8,000 patents have been nted in the United States for har- 
vesters and attachments therefor. . 

In the summer of 1855, at a competitive trial of reapers about 
40 miles from Paris, France, three machines were exhibited, 
from America, England, and Adgiers. The following was the 
result in a field of oats: — 


The American machine cut an acre In..... 22 minutes. 
Tho English machine cut an acre in ...... 66 minutes. 
The Algerian machine cut an acre in...... 72 minutes. 

In 1855, Jonathan Haines patented a machine in which the 


finger-bar extended across the rear end of the main frame, and 

was connected at each side with the front end of said frame by 

rods jointed at one end to the frame, and at the other to the 

finger-bar. The inner of there rods was a drag-bar to advance 

the blend setdpideet The outer wasa brace to maintain its 
| position at right angles to the line of advance. It was sup- 
: ported laterally by a brace jointed at one end to the end of the 
Aocerbar: and at the other end to the main frame at or near 
tho axis of the crank-shaft. 

In the Ball machine, shortly afterward, the drag-bar was 
| Joined rigidly to the finger-bar, and thus united drag-bar and 

race in itself. The lateral brace was the same. 

1858. The combined rake and reel of the ‘‘ Dorsey ” machine 
sweeping in a general horizontal direction across the quadrantal 
platform. . 

1857. Crook introduced an arrangement of driving-gears of 
unequal size to be used separately for changing the rapidity of 
vibration of tho cutters. . 

1860. The Henderson rake, or what {a known as the ‘‘ Wood’ 
machine, having & chain below the platform which carries the 
rake in a curved path. 

1861. The Sieberliog “dropper,” which is a slatted plat- 
form that vibrates to dircharge the gavel. 

1861. Dutton inclosed the gearing in a metallic case, 
a part of the main frame. 


Plate XLVI. shows three forms of the Whiteley 
“ Champion” harvester of Springfield, Ohio. The 
upper figure is the mowing-machine ; below it 15 the 
' reaping-machine, with dropping arrangement, which 
deposits the gavel behind the cutter-bar ; the lower 
figure is the self-raking reaper. 

The reaping and automatic hinding-machine of 8. 
D. Locke, of Hoosick Falls, N. Y., made hy Walter 
A. Wood of that place, and shown in Plate LI., is 
believed to have overcome the difficulties of the 
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THE “CHAMPION” HARVESTER. See page 1893 
Asa Mower: a Dropper: a Self-Raker. 
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SYLVANUS D. LOCKE'S HARVESTER AND BINDER. 
(Machine of 1874. Water A. Woop, Manufacturer.) 
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binding problem, after persistent attempts for twelve 
years past. Some of the machines were sent into 
the harvest-fields the past summer (1874), and a 
thousand will probably go out next season. 

The grain, as it is cut, falls upon a continuously moving, side- 
delivery, elevating carrier, and is delivered into the cradle or 
receptacle A of the binder, the operative mechanism of which 
comprises a right arm F, which carries the head @ with the 
_ end of the binding wire and the twisting device, and a com- 
pressing arm H, both rotating 3 ge acommon axis above the 
cradle, and a vibrating left arm 
with the axis of the arm F. 


The arm / is vibrated by the rotation of the arm F; in one 


direction by segment-gear teeth, and in the other direction by 
acam and pin. 

The motive power is derived from the driving-wheel of the 
reaper, and is transmitted to the binding arms through a series 
of shafts with connecting gear-wheels, supported by a crane- 
post B; a treadle-clutch serves to or ungear the binding 
mechanism at will. The binding- is supplied from a reel R 
mounted beneath the cradle A, and its feed is controlled by a 
spring take-up and tension J’. 

The end of the binding-wire is held by a nipper at 
T, and from thence down through a slit in head 
G, between the leaves of a pinion S contained in said 
head, and thence over the extremity of arm H down 
to the guide-pulley u and to the reel. 

The rotation of arm F, from the position shown in 
Fig. 1, is accom by a movement of thearm Jinan 
opposite direction, to bundle, compress, and hold the 
straw between the arms H and 

ql") a 
D | 


“ 


I (as shown at 2), while the 
head G is conveying the bind- 
ing-wire completely around it 
and fastening the ends. The 
arm / then re its pressure, 
and the bound sheaf is dis- 
The running and 


ught together beneath the 
sheaf by the passage o1 the head 
G close to the guide-pulley w, 
whereby the standing part is 
led into the mouth of the head Gand between the leaves of 
the pulley S on the side opposite to the end of the wire; at the 
next moment the head G strikes into the rack-box U, and the | 
gvipper at Tis caused to open and release the end of the wire, 
and immediately close again, severing the standing wire outside | 
of the pinion Sand gripping the new end. 
immediately thereafter 
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, moving upon an axis parallel | aA 


The pinion S is | 
caused to revolve by engaging with the | 
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a to twist together the ends of the wire and complete the 


In addition to the above general movements may be men- 
tioned the following: When the arm F has nearly reached the 
position shown in Fig. 1, the long teeth O engage with the cor- 
eeponeek teeth N and advance the arm H more rapidly than 
the arm F. This pushes the wire forward, and ensures its en- 
gagement with the pinion S. When the arm H recovers its 
position by the action of the spring P, the wire is retained in 
engagement with the pinion S by a ledge orstup on the under 
side of the head G. The spring X' permits the arn H to com- 
press the sheaf with an eiastic pressure The arms H and J 
continue to approach each other until thcir segn.ent-gears dis- 
engage, when the movement of the arm J becemes coincident 
with the movement of arm F(2), This is ensured by the en- 
gagement of the pin L with the shoulder m and siot M. When 
the pin L reaches the bottom of the slot and impinges against 
its front side n, the arm / is advanced faster than the arm F, 
and the sheaf is thereby released (3). The final discharge is 
facilitated by the engagement of the pine with the cam-sur- 
face f, whereby the compressor H is causcd to advance faster 
than the arm F and discharge the sheaf from the machine. 

This apparatus is constructed so as to be easily removed from 
the reaper, either to facilitate transportation, or to permit its 
place to be occupied by a piatform and stand for hand-binders. 
It is also constructed so that the removal of the arm / and some 
slight changes in other parts of the apparatus enable it to dis- 
charge the grain in unbound gavels as a dropper 

Plate LI shows the machine as a binder in two positions, 
and also as a hand-binder. In the latter cuse the two nen 
stand upon the platform and alternately take the ygavels from 
the cradle in which the grain accumulates as it fulis down the 
incline. Each turns to his own binding-table, fastens his 
band, tips the sheaf off into the stubble, and then turns to 
gather another gavel. 

Among the successful binders must also be noticed that of 
James F. Gordon, of Rochester, New York. See his patents of 
August 27, 1872; June 16, 1874; June 30,1874. Speaking in 
general terms, his machine has an elevated side delivery, by 
means of a traveling apron, the grain slides down an incline 
till arrested by a revolving gaveler, and lies in the bight of the 
binding-wire. The end of the binding-arm is thrown forward 
into the twister, carrying the wire around the gavel ; the binder- 
frame then reciprocates, the band is twisted, followed by the 
cutting of the wire, unclosing of the binder-arm, and dropping 
of the sheaf. 

Barta’s self-binder (1871) has also worked successfully in the 
field. It uses cord, makes a square knot, and binds a gavel of 


gas es even no larger than the arm. 
following automatic binders may also be consulted : — 
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Reaping and Binding Machines. 
Bowron, January 16, 1872, cord band, seeured by wire. 


Carpenter, December 22, 1868, wire. 
Clinton, Jul 13, 1869, cord. 

Cc , May 7, 1872, wire. 

Fowler, June 7, 1870, stitches woven from gavel. 
Withington, February 20, 1872, two wires. 
Whitney, May 26, 1874, wire. 
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REAPER-KNIFE GRINDER. 


1898 


REAPING-HOOK. 


Fig. 8247, page 1488, isan adaptation ofa steam-engine to reap- 
ing and mowing. 

The implement consists of a boiler and steam-engine, erected 
on a light wrought-iron girder-frame, the whole being carried 
on four wheels, of which the two hind wheels are utilised for 
ab preg and the two fore wheels for steerage and for carry- 

ng the cutting apparatus free of the ground. 


So far as the mowing-machines and reapers are 
identical, they have been referred to under the 


former head. See chart of mowing-machine mo- 
tions, Plate XXX., and the classification of mowers, 
page 1488. The drawing and cutting portions of 
the apparatus are described in the classification re- 
ferred to, and are illustrated on Plates XXXI., 
XXXII., XX XIII. 

For the distinctive features of a reaper, see the 


following : — 


Classification of Reapers by Structural Features. 
The numbers refer to corresponding numbers on Plates XLVII., XLVIII., XLIX., L. 


Fig. 4204 shows 37 and 38, the last two furms of 
binders cited in the classification. 

Reap’er-knife Grind’er. A form of grind- 
stone or emery-wheel for sharpening the knives or 
sickle sections of reaping and mowing machines. In 
the figure, one shows the machine as adapted for 

rinding, and the other as having two knife-rests 
for holding the knife-bar when filing. The emery- 
wheel is driven by treadle. 

In Fig. 4206, the saw is clamped to the adjustable 
har at the top of the side frame. The stone has its 
periphery an a portion of its side faced for grind- 
ing. The grindstone standards are upon a hori- 
zontal disk which is adjustable upon the carriage. 
The latter has longitudinal adjustinent on the slide 
bars of the main frame. 

Reap/ing-hook. (Husbandry.) The reap- 
ing-hook is a curved blade of steel set in a short 
handle. It has no teeth, and this distinguishes it 
from the sickle. It superseded the sickle in the 
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Reaper-Knife Grinder. 


REAPING-MACHINE. 
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REBOUNDER. 


Fig: 4206. 


best agricultural counties of Eng- 
Jand a the reaping-machine ap- 

‘ared, mitt 

The Hainault scythe is a reaping- Pn 
hook. See ScyTHuE. til 

It is called the scythe-hook in Scot- 
land, and is there credited to the 
Irish. The Dutch hook is broad, 
thin, more nearly cireular, but does 
not reach into the grain so far. Icvh- 
abod ! ? 

Hutton's reaping-hook (English) is — 
serrated from thie point through half 
its length only. ; ae, 

Reap/ing-ma-chine’. (Husband- . 
ry.) A machine for cutting grain in =~ 
the field. See REAPER. 

Rear'ing-bit. (J/enage.) A bit having a curved 
mouth-piece, which forms the flattened side of a 
ring, to each side of which are attached driving-rein 
rings, while on the lower side is another ring of the 
same size, into which the martingale-strap is buckled, 
to prevent the horse lifting his head when rearing. 

ea/son-piece. (Building.) A timber which 
lies under the beams on the brick or timber in the 
side of a house. <A wall-plate. Raising-piece. 

Reau/mur Ther-mom’e-ter. One in which the 

e between the freezing and boiling points is di- 
vided into 80°, the former being 0°. See THeEr- 
MOMETER. 

Re'bec. (Jusic.) A Moorish violin with three 
strings tuned in fifths, and played with a bow. 

Re-bit/ing. (Engraving.) A process for deep- 
ening the lines on engraved plates. 

The plate is deaned perfectly and the surface pol- 
ished. A ground is then carefully made by a dabber, 
covering the face only of the plate and not clogging 
the lines. The parts which do not require rebiting 
are stopped out. A wall of wax is then laid around 
the engraving, the acid solution is poured on, and is 
allowed to remain till the required depth of lines is 
attained. As each portion acquires the required 
depth it is sopped out, and the biting-in resumed on 
the remaining exposed parts. See GrounpD; ETcH- 
ING; BITING-IN ; LINE-ENGRAVING, ete. 

Re-bolt/ing-ma-chine’.. A species of sawing- 
machine for rebolting large blocks of timber without 
Ae separating the smaller bo]ts from each other, so 
that they will hold together, admitting of handling 
or dogging in the shingling or other machine in 
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which they are to be finally cut up. By this means 
the machine may be supplied with timber to its full 
working capacity, while, at the same time, cutting 
the shingles or other pieces as narrow as desired. 


In the perspective view (Fig. 4208) a is the carriage which 
moves under the saw 6. The depth of the carriage under the 
blade is such that the latter does not reach the bottom, so that 
the bolt, secured in the saw-carriage and shown by dotted lines, 
will not be cut entirely through at d in the section. c is a tilt- 
ing rest for the bolt, upon which the sap side of the latter, 
generally bevel to the other sides, is placed, and held so that 
the saw kerf will pass downto such a depth as to leave suffi- 
cient wood to hold the portions together. ¢,core-clamps which 
work upon right and left hand screws /, and are operated by 
the crank g. These serve to hold the bolts securely while be- 


villi Qe 
, ee 


"k emt) hee 


o 3 a mig mil - ‘ r 
ule r a <i | a So tee 
{! i Lill . ig . i i} i » a ati u yee 
a ’ ! : “ent on sd Z a fi 


sees 


" 
mitt 
arith 


TH 


atte 
Pettit, 
fH 


' » gut. 
|) ae 


ii 
See 
; seit 
AWE | 


HAE 


ee Redolting-BMachine. 


ing cut. A portion of the carriage A is elevated, in order to 
accommodate pieces which are to be divided entirely, as in 
ordinary sawing-machines. 

The track of the carriage is made in two portions, one above 
the other, so that the upper part can be vertically adjusted as 
may be required, for saws of different sizes, ors the blade 
wears away. 

Re-bound’er. (Fire-arms.) <A device in a gun- 
lock for aire wine the hammer back from the nipple 
after striking and exploding the cap. 


RECEIVER. 


1900 


This is usually effected, as at B, Fig. 4209, by | 


RECLINING-CHAIR. 


ing at the center f. The length between the points 


lengthening the shorter branch @ of the main-spring | ad and ae is exactly equal to the distances df and 
so that the arm 6 of the tumbler shall strike it just |e 7, so that when the legs are brought into liue, the 


previous to the impact of the hammer on the cap, 
caused by the action of the long branch c of the 
main-spring transmitted through the swivel d; the 
effort made by 
the branch ¢ in 
restoring itself, 
after the mo- 
mentary com- 
rape throws 
ick the tumbler 
sufficiently far to 
permit the sear e 
to enter the half- 
cock notch. 

In Dane’s pat- 
ent (4), used in 
the Parker gun 
(seé SHOT-GUN), 
the long branch 
of the main- 
spring is arrest- 
ed by astop f at 
about the posi- 
tion of half-cock, 
the tumbler be- 
ing carried for- 
ward by its mo- 
mentum until it 
strikes the cap, 
when the pressure of the sear on the cam-shaped ex- 
tension g throws the tumbler back until the nose of 
the sear enters the half-cock notch, or sufficiently far 
to lift the hammer clear of the nipple. 

Re-ceiv’er. 1. (Chemistry.) A vessel connect- 
ed with the neck of a retort for receiving the pro- 
ducts evolved therefrom during distillation or chem- 
ical reaction. See ALEMBIC ; CONDENSER; STILL. 

In the laboratory it is frequently made of glass, 
and is of globular form, but may be of any conven- 
ient shape ; the material must, however, be such as 
will not be acted on by the substances to be decom- 
posed or produced during the operation. 

2. (Pneumatics.) a. The bell-glass on the table 
of an air-pump. 

b. The vessel which is adapted to collect the gas 
from the PNeEuMAtiIc TrouGu (which see); or to 
contain gas for blow-pipes, exhibitions of stereopti- 
cons, oxyhydrogen light, or microscopes. 

Re-ceiv'ing-mag/net. (7elegraphy.) An elec- 
tro-magnet through which the current from the line 
wire passes and is intensified, in order to actuate the 
sounding or recording mechanism. 

Re-cip‘i-an’gle. An in- 

Fig. 4210. strument (a) with two legs 

a and a graduated are, used 

by military engineers for 
measuring and laying off 
angles of fortifications. The 
legs are attached at one end 
by a double-headed screw, 
which forms the axis. The 
center of the protractor is v 
plied at the reéntering angle 
of the instrument, and its 
graduated margin shows the 
angle of divergence of the 


ae oe form (6) of the re- 
cipiangle, called the ‘parallel- 
ogrammatic, has two links 
connecting the legs and meet- 


Recipiangles. 


Reciprocating- Engine. 


Fig. 4211. 
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point f coincides with the point a. The center of the 
protractor is exactly over the point 4, which also bi- 
sects the angle of the instrument at all adjustments. 
The marginal graduation of the protractor permits the 
angle subtended thereby to be read. The protractor 
is hinged at g, so that it may be lifted and stand 

erpendicular to the plane of the instrument. The 
Instrument is adapted for taking salient or reénter- 
ing angles, 

Re-cip/ro-cat'ing-en’gine.  (S/eam-engine.) 
The common form of engine, in which the piston 
and ‘piston-rod move back and forth in a straight 
line, absolutely as in the cut, or relatively to the 
cylinder, as in oscillating-cylinder engines. 

The term is used in contradistinetion to RoTary- 
PISTON ENGINE (Which see), and is a very general 
one, including as it does by far the greater number 
of steam-engines, either devised or in use. 

Re-cip’ro-cat ing-pro-pel/ler. One having a 
paddle which has a limited stroke and returns in the 
same path. The propeller is reciprocated by a hori- 
zontal engine. It is enveloped at the sides and be- 
fore, so that the water does not impinge against its 


Fig. 4212. 


Reciprocating- Propeller. 


forward side. The propeller is made sufficiently 
buoyant to raise it to position for making the effec- 
tive stroke. 

Re-clin’/ing-chair. One whose back admits of 
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RECOIL-ESCAPEMENT. 
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RECORDING-GAGE. 


being tilted, allowing the occupant to assume an 
inclined or recumbent posture. In the figure, the 
back is hinged near the seat, and a given inclination 
is maintained by the engagement of notches beneath 


the arms, with spring teeth on the front posts. A 
slide in front forms a foot-rest. 
the back. See FOLDING-CHAIR ; INVALID-CHAIR ; 
CAR-SEAT. 

Re-coil’-es-cape/ment. A recoil-escapement is 
one in which, after the pallets leave the teeth at 
each oscillation of the pendulum, the extremities of 
the teeth slide along the surfaces of the pallets, and 
thereby give an impulse to the pendulum or balance. 

The vertical escapement of a watch is a recoil, and 
the word is used as distinguished from a dead-beat. 

In the former there is a recoil 
of the train, and in the latter 
-the impinging surfaces of the 
pallets are cut to a curve con- 
centric with the axis of vibra- 


of the teeth is against the pal- 
let the scape-wheel remains per- 
fectly at rest. See EscAPEMENT; 
DEAD-BEAT. 

The anchor-escapement A 
was invented by Clement, of 
London, about 1680. The 


its axis by the oscillations of 
the pendulum. The teeth of 
the scape-wheel ¢ impinge al- 
ternately against the outer sur- 
face of pallet 6 and the inner 
surface of pallet a As these 
surfaces are not concentric with 
the axis of oscillation, a recoil 
of the train ensues, for the reason just stated, that 
as the pallets leave the teeth, the extremities of the 
latter slide along the acting surfaces of the pallets, 
and through them transmit a sufficient impulse to 
the pendulum to overcome the loss by friction and 
the resistance of the atmosphere. See also Fig. 193, 
page 97. 

Another clock-escapement B has a pallet-ring sur- 
rounding the scape-wheel c, the pallets a b project- 
ing from its internal periphery and catching alter- 
nately, as the pendulum rod d oscillates, upon teeth 
on opposite sides of the scape-wheel. 

The pallet-ring is suspended by a piece of watch- 
spring ¢ from a stud. 

Re-cord’er. 1. (Music.) A musical instrument 
like a flageolet. 


Recoil Clock- Escape- 
ments. 


Spring cords erect | 


tion, and during the time one | 


‘« Flutes and soft recorders.’’ 
MILTON. 


‘*To Drumbleby’s, and there did talk a great deal about 
pipes; and did buy a recorder.’’ — Pepys’s Diary, 1668. 


It was used in teaching birds to pipe. 

2. A registering apparatus. See REGISTER. 

Re-cord'ing-gage. Generally speaking, any 
gage provided 
with means for 
leaving a visi- 
ble record of 
itsindications. 

That shown 
(Fig. 4215) is 
bah mae ted 

esigned for 

measuring gas 
pressures. The 
two cylinders 
ab connected 
bya short pi 
c are partially 
filled with wa- 
ter. @ con- 
tains a floata’ _. 
having anup- 
wardly pro- | 
jecting rod 
d passing 
through a hole 
in its cover 
and connected 
with a guide- 
rod which car- 
ries a pencil-holder at the end of a flexible spri 


Fig. 4215. 
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e for Gas. 


Recording- Gag 


f 
by which the pencil is caused to airs against a disk 
a 


of cardboard g, ruled with radial divisions for the 
hours and circular divisions for inches of pressure, 
and rotated by clock-work. Gas being admitted to 
the upper part of the cylinder 6 depresses the water 
therein, and causes a difference of level in the two 
cylinders which varies as the gaseous pressure fluctu- 
ates, its amount being registered by the line traced 
by the pencil on the cardboard, which is renewed at 
_ intervals of twelve hours. See also SPEED-RECORDER. 
| Edson’s recording-gage (Fig. 4216) has several air 

and steam tight connected drums made of thin elas- 
tic metal ; these, on being expanded by the influx 

of steam, raise a rod attached to the upper drum, 


anchor is caused to vibrate on | Which operates a segment-rack connected by gearing 


with a horizontal rack and a pawl, causing a partial 
slight rotation of the drum a, which consequently 
draws forward the paper previously wound upon the 
roll 6, on to itself. The expansion or contraction of 
the connected drums also raises or depresses the arm 


Fig. 4216. 
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RECORDING-TELEGRA PH. 


making vertical or diagonal lines on the paper, which 
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c, carrying a pencil or tracer at its lower extremity, 


REDUCING-FURN ACE. 


faces forming a salient Fig. 4218. 


angle in the direction Ye 
is ruled with horizontal lines indicating pounds, as | from which an attack ra wee ~< 
the steam-pressure varies. The rolls may also be, may be expected ; it is rs ? 
dans. 


rotated by connection with the engine, affording a 
more continuous record. A graduated arc and pointer 
are attached, to more conveniently show the pressure 
at the moment ; and a hammer and bell or other de- 
vice may also be connected to sound an alarm when the 
pressure exceeds a given amount. See STEAM-GAGE. 

Re-cord’/ing-tel/e-graph. A telegraph provided 
with an apparatus which makes a record of the mes- 
sage transmitted, as the symbol telegraphs of Morse 
and Bain, and the type-printing telegraphs of House 
‘and Hughes, in contradistinction tothe indicator-tele- 
graph of Cooke and Wheatstone, which has a point- 
ing needle or needles, and the audible one of Sir 
Charles Bright, which sounds upon bells, and the 
Morse as at present generally used, which is read by 
the sounds. See List under TELEGRAPH. 

Reo’ti-fi-ca’tion. Reilistillation or resublima- 
tion to free a substance from impurities or from 
water. 

Reo'ti-fi'er. 1. A second still for redistilling 
spirits, or a second chamber connected to the main 
or prima still. In the rectifier, the low wincs are 
redistilled to concentrate them ; or high iacines are 
farther concentrated and purified to form alcohol. 

In some cases, flavoring matters, such as oil of 
juniper, to form gin, are placed with the /ow wines 
for redistillation : or the flavor is added in the form 
of vapor. 

In Fig. 4217, the tub has three chambers and 
means for heating the singlings before charging the 
lower chambers, so as not to check the continuous 
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Fig. 4217. 
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Rectifier for Sptrits. 


process of evaporation incident to the use of a single- 
chambered vessel. The upper chamber receives the 
low wines, and they are heated by the steam in the 
middle chamber. The chambers are charged succes- 
sively from the upper one, and provision is made for 
avoiding collapse and for carrying off vapor. 

2. (Nautical.) An instrument for determining 
the variation of the compass on board ship. It con- 
sists of two circles, either laid upon or let into each 
other, and so fastened together in their centers 
that they represent two compasses, the one fixed, the 
other movable ; each is divided into 32 points of the 
compass and 360°, and, nnmbered both wavs from the 
north and the south, end at the east and west in 90’. 
The fixe compass represents the horizon, in which 
the north and all the other points are liable to vari- 
ation. — ADMIRAL SMYTH. 

Re-dan’. (Fortification.) A work having two 


open at the gorge. 

A double redan (b), 
or bonnet deprétre, has a reéntering angle for mutual 
defense. 

The redan is the simplest field-work, and is used 
for defending the avenues of approach to a village, 
bridge, or defile. 

In front of another field-work, it is called a fléche, 

When flanks are added to the faces, the work be- 
comes a detached bastion or lunette. 

Red Brass. An alloy containing 8 parts copper 
and 3 zine. 

Red Brick-dust. (Foundry.) Used as part- 
ing-sand (which see). 

Re-doubt’. (Fortification.) a. A detached field- 
work inclosed by a parapet, the salient points of 
which are but imperfectly or not at all protected 
by a flank fire. It may be square, star-shaped, or 
irregular in plan, according to the requirements of 
its site and surroundings. 

b. An interior work within the main line of ram- 
parts, as the redoubt of the rare/in, redoubt in the 
places-of-arms. See RAVELIN. 

These are designed as places of assemblage in 
offensive exterior operations, or for retreat in case of 
a repulse. 

‘Red-short I’ron. Iron which is difficult to 
weld and is brittle when heated is said to be red- 
short or hot-short. This defect is due to the presence 
of sulphur. 

Red-staff. § (Milling.) <A straight-edge em- 
ployed to detect irregularities in the face of a mill- 
stone. The edge is reddened with ocher, and colors 
prominent irregularities on the face of the stone. 

Red-stuff. A trade term for the oxidesof iron used 
in grinding and polishing, such as crocus and rouge. 

Red Tom/’bac. An alloy containing 11 parts 
copper and 1 zine. 

Re-duc'ing-fur’/nace. (Metallurgy.) A furnace 
in which ores are deprived of their oxygen and re- 
duced to the metallic state by the action of intensely 
heated vapors containing carbon, sometimes assisted 
by other reagents. 

It is generally of the reverberatory kind, and is 
used in the reduction of litharge, the treatment of 
copper ore in several stages, and for obtaining the 
precious metals. See BLAST-FURNACE; REVERBER- 
ATORY-FURNACE ; SMELTING-FURNACE ; and others 
cited in the lists under METALLURGY and FURNACE. 

Stemen’s furnace has two parallel sides sloping downward, 
so as to form a kind of trough between them. The ore is 
charged at both sides on the top of the furnace, and siides 
down the inclined planes of the two sloping sides. At the bot- 
tom of the furnace the gares from the producer and the necer- 
sary supply of air are admitted, and produce an intense flare, 
the producta of combustion rising upward through the marses 
of ore, which are acted upon in a similar manner to that in the 


blast furnace. 
Maunton’s furnace (Fig. 4219) has regenerators D D and 


Fig. 4219. 
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fuel-chambers E Eon each side of the reducing-chamber F,; The second is for the Holland reed being 1, s9) part of 40 inches. 
which is charged with finely comminuted ore. The hot-air The third is 1.49, part of 37 inches, and is adapted to the 
blast is caused to pass into the reducing-chamber F alternately | Scotch reed, 0 called by Ure, as being the regulation reed of 
from the regenerators D D through openings 0 at its base. that country. 

In Ott’s furnace for reducing the precious metals (Fig. 4220), The fourth is }, 59 of 84 inches, and is adapted for the French 
the ore, having previously been separated from a portion of its | cambrics. 
impurities, may be mixed with two to four percent of sodium, | Two warp-threads count for 1 split. 


tassium, calcium, magnesium, iron, copper, or with their ie - 

hy blorites. The ore, dry or with water, is introduced through 2. (Afusic.) ae F ormerly, an instrument made 
the funnel M. In the upper oven the ore is heated, In the eec- | from a reed with holes to be stopped by the fingers. 
ond oven D, where sulphur is eliminated, the steam and hot air| 6, A vibrating musical tongue of wood or metal 
are injected, and most of the sulphur js carried off. In the (formerly made from a reed) 

lower oven Cit is farther heated and treated with hydro-car- fs y a ‘ : : 4221 
bonaceous vapors from the furnace to decompose the sulphates. It is used in wind-instru- Fig. A 


The volatile metals passing off from this chamber are condensed | ments of two classes. 


Melodeon- Reed. 


1. The oboe, clarinet, 
bassoon. 

2. The accordeon, concer- 
tina, melodeon, harmonium, 
parlor-organ, aud that vari- 
ety of pipe in the large 
organ known as the reed- 
pipe, in contradistinction 
to the flute or mouth pipe. 
See ORGAN-PIPE. 

Some reeds batter against 
the seat and some are free. 

3. (Mining.) The tube 
conveying the train to the 
charge in the blast-hole. 
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in the shower-bath of the diving-flue. Hyponitrous-acid gas | Ajgo called the re 
uced into the furnace. If the ore wl seid , ‘ ; , 
OF oxygen may be Introd om inks bb dampened with steam, | _ 4 (Ornamentation.) a. Semi-cylindrical ridges, 
and eaturated with chlorine gus, after which it is treated in the | closely arranged in parallel order and designed for 
centrifugal machine. Ifthe ore be argentiferous it is brought | ornament. 
from the furnace immediately to the centrifug1l machine and b A ° i head hieat 
treated with hot water returned several times over and over tho . A succession of beads on an onject. 
same ore, and the liquid resulting from that treatment is Reediing. This term is applied (technically) to 


um up from the lower tank to the upper tank, and from urlia . io 
Sees tall in a fine shower down the diving-flue "where the the # ates the edge of coins, It was origi nally 


sulphureted hydrogen produced in the furnace preci itates the placed upon coin to prevent it being filed away or 
silver in form of euiphiee This is repeited ecveral times. The | clipped. It is done at the same time that the im- 


sulp'iite is melted with iron, producing sulphuret of iron and | pression is given to the obverse and reverse faces of 
er the coin, the collar which holds the blank being 
Re-duo'tion-com’pass-es. Proportional di- fluted or indented on its inner periphery for that 
viders or who’e-and-half dividers. purpose. The pressure on the dies expands the 
Reed. 1. (Weaving.) Called also the sley or metal into the indentations of the collar, giving the 
slay. An appurtenance of the loom, consisting of | ™ ecded or crenated form to the edge. 
two parallel bars set a few inches apart and furnished It is sometimes called milling, but that term is 
with a number of parallel slips of metal or reed, | also applied. to the rly: pressure by which the 
called dents, between which the warp-threads are | edge is expanded and a flange raised, which protects 
d. The lengths of reeds are estimated in quar- the faces of the coin and enables them to built 
ters of a yard, as 3, 4, 4, $, etc., and, if necessary, | into a pile. 
by a smaller fractional denominator, as {, 2, or +3, Reed-or’gan. (Music.) A melodeon, or parlor- 


4, ete. organ. 
In Scotland they are estimated thus : — An organ whose pipes are provided with reeds, in 
D aplite a. cnvsseeece wees aie ror 1 , contradistinction to the flute or mouth organ, whose 


5 porters ........ ante nee eesceecee cece 1 hundred. pipes have a lip to cut the wind escaping through 
jas or dene ia ati toctes, ein timate is by the number of | on aperture in a diaphragm. See FLUTE-ORGAN. 
The reed-pipes consist of a foot to carry the wind 


The reed is set in a swinging frame, called the . 
lathe : : to the reed, a thin tongue of hard brass, whose ex- 
» fay, or batter. In the hand-lathe, the bottom tremity is fitted into a mold by a wooden plug. Its 


of the batten is furnished with a shelf, called the free extremity is vibrated by the force of the wind, 


shuttle-race, along which the shuttle is driven. and gives a sound of a pitch proportioned to the 


The office of the reed is to beat the weft up to the : es 
: . " | length, thickness, and elasticity of the tongue. 
web, and the force of the blow determines the com The wind. (roms the reed. traveracs a dong pine 


poe of the fabric. Two threads of yarn pass | 11:0) gives character and quality to the sound. 


tween each of the reed-splits or dents. Both cl e vi foved in 1 
The number of denés in a reed of a given length Gang classes of pipes are employed in large OF- 


determines the fineness of the cloth. ec ‘ 
Reed-pipe. (Music.) An organ-pipe in which 
pooner coshea oe ext ee iA aaahiceerairn fo aoaet 0 te the musical tone is produced by the vibration of a 
metallic tongue. 


this perforation ascertains the number of threads in the stand- 
ard measure of the reed. In some rood Pipes the tongue is made to batter against its 
seat an in the clarinet; in others the tongue plays in the open- 


The first is } of an inch in diameter, and is intended to ascer- 
tain the number of threads per inch. ing of the reed. The /ree-reed has been used in China from time 


a 


REED-PLANE. 
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iaemores but was introduced into Europe by M. Grenié in 
. i 


‘The reed or tube has a longitudinal, narrow opening in front, 
covered by the tongue, which is firmly fixed to the reed at its. 
upper end, but plays freely at the lower end, where it is some- ; 
what bentaway from the reed. A turning torre presses against | 
the tonguc so ag to regulate the length of the portion sub-— 
ject to vibration. The reed terminates below in a cone, into 
which the air is driven. The shape of the tube above the cone 
is varied so as to obtain the required quality of tone, while the 
pitch depends upon the length, thickness, and elasticity of the . 
tongue. A given number of vibrations per second are neces- 
sary to the production of acertain note; the slower the vibra- 
tions, the graver the tone, and conversely. See Pipe. 

The free-reed, instead of beating on the edges of the opening, | 
plays back and forth in the slot. 

Reed-plane. (Joinery.) A concave-soled plane 
used in making beads. 

Reed-stop. (ifusic.) A set of pipes furnished | 
with reeds, and associated with the flude-stops of an 
organ, to give a variety to the effects. 

eef. (Nautical.) a. The portion of a square 
sail between the head of a sail and any of the ree/- 
bands. On the tablings of the lcech of the sail are 
earings and cringles, to which the reef-tackle is se- 
cured. The reef is tied up by reef-points, the knot 
being a recf-knot. The first reef in a square sail is 
included between the head and the upper reef-band ; 
the second reef between this and the next lower reef- 
band, and so on. 

Fore-and-aft sails are reefed from the foot, the 
first reef being the lowest. The uppermost, called a 
balunce reef, extends diagonally upward from the 
outer leech when close-recfed; that is, when all the 
reefs are taken in, the area of the sail exposed to 
the wind is reduced about one half. 

The object of the reef is to diminish the surface of 
the sail when the wind is blowing hard. 

In the ordinary process of reefing square sails, the scamen 
ascend the rigging and /ay out on the yard, standing on the 
horses or foot-ropes while they gather in and secure the hauled- 
up portion of the sail. Many attempts have been made to avoid 
the necessity for this difficult and dangerous operation, which is 
a fruitful source of accident. The first, we believe, was by 
Captain Forbes, of Boston. 

In Ingersoll’s apparatus two rolling spars aa are journaled 
beneath and connected with the yard C. These are rotated by 
parbuckles 5 6 operated from the deck ; the sail is wound around 


Fig. 4222. 
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Reefing- Gear. 


them to any desired extent, and prevented from unrolling by 
ratchets and pawls at their ends. 

b. The bowsprit of a cutter or that of a ship-of-war 
with a ram-bow is said to reef when it is run-in or 
shortened by sliding in-board. 

¢. Eecfing the pudd/cs in steamships is effected hy 
disconnecting the float-boards from the paddle-arms, 
and bolting them again nearer the center of the 
wheel, to diminish the dip when the vessel is deep. 


Reef-band. (Nautical.) A strong horizontal 
strip of canvas extending across a sail at right angles 
to the lengths of cloth. 

In square-rigged vessels there are four of these 
bands to the topsails, from three to six feet apart, 
acuording to the size of the sail, and two bands to 
the foresail and mainsail. Fore-and-aft sails have 
also a band extending diagonally upward from the 
outer leech, for balance-reeting. 

Each band is pierced with holes for the ree/-points, 
by which it is tied to the yard in shortening sail. 

Reef-knot. (Nautical.) A knot formed b 
passing the ends of the two parts of one rope throug 
the loop formed by another whose two onl are simi- 
larly passed through a loop on the first; the two 

rts of one rope are passed above, and of the other 
lelow the loop through which they are inserted. A 
longitudinal pull tightens the knot, which can only 
be untied by pushing the loops in opposite directions. 

Called also sqguare-knot, flat-hitch. 

When one end of one rope is passed above and 
the other below the loop it forms a granny’'s-knot. 

Reef-line. (Nautical.) <A line sometimes (sel- 
dom) used in reefing. It nes spirally around the 
yard, and through the eyelets in the reef-band suc- 
cessively, so as to draw the latter up to the yard 
when the line is hauled upon. 

Reef-pen’dant. (Nautical.) A tackle by which 
the after Jeech of a fore-and-aft sail is drawn down 
to the boom in reefing. 

Reef-point. (Nautical.) One of the flat pieces 
of braided cord attached by eyelets to the ree/-band 
of a sail, and serving to diminish its area, 

The recf-band has usually two holes in each width 
of cloth, and the points taper toward each end. The 
small end of each is passed through an eye in the 
large end of the other, and being rove through the 
eyelets in the reef-band, one hangs down before and 
the other abaft the sail. 

Reef-tack’le. (Nautical.) ‘A tackle by which 
the reef-cringles on the leeches of a sail are drawn 
up to the yard for reefing. 

Reel. A revolving device on 
which fiber, thread, cord, rope, 
fabric, etc., are wound, to form 
them into hanks or skeins, and 
for various other purposes. 

1. (Cotton-machinery.) <A 
machine on which cotton is 
wound, making hanks each hav- 
ing 840 yards in length of thread. 

The circumference of the reel 
is 44 feet; when it has _per- 
formed 80 revolutions a lay is 
formed, measuring 120 yards, 

and 7 of these lays aiake up 


The hank-yarn is specially designed for 
warps. 

2. (Silk.) The revolving frame on which 
silk is wound from the cocoons, or yarn is 
wound off from the spindle of a hand-spin- 
ning machine, and reeled into cuts or hanks. 

3. (Rope-making.) Spun yarns are wound 
on a reel preparatory to tarring or laying 
up into strands as the twisting of each length is 
completed. See Rope. 

4. (Nautical,) A revolving frame to hold a line 
or cord, as, — 

a. The log-reel or pe for the log-line. See Loa. 

b. The deep-sea reel for the deep-sea lead-line of 
150 or 200 fathoms. See SounDING. 

c. The spun-yarn reel, etc. 

5. (dngling.) A skeleton barrel attached to the 


—— i | 
. Reel for Cotton Yarns. 
butt of an angler’s rod, around which the inner end 
of the line is wound, and from which it is payed out 
as the fish runs off with the bait, and is gradually 
wound in again as his struggles become less violent, 
bringing him to land or to the landing-net. A jish- 
ing-reel. 

The reel represented in the accompanying figure 
is from an ancient painting 
at Beni-Hassan, and was 
used for winding the cord 
by which the fish-spear or 
bident was recovered after 
throwing. In its construc- 
tion it was merely a stirrup- 
shaped piece of metal, and 
a turning pin on which the 
cord was wound. 

6. (Telegraphy.) <A bar- 
rel on which the strip of pa- 
per for receiving the message is wound in a recording 
telegraph. 

7. (Oven.) A cylinder with radial arms rotating 
in a heated chamber carrying pans in which loaves 
of bread are placed for baking in the recl-ovrn. See 
OVEN. 

8. (Milling.) The barrel or drum on which the 
bolting cloth is fastened. 


Fig. 4224. 


Egyptian Cord-Reel. 
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9. (Agriculture.) A device having radial arms 
carrying horizontal slats, and rotated by gear or pul- 
ley connection with the axle of a harvester, for press- 
ing backward and holding the stalks of grain in 
position for being severed by the knives. ° 

The example shows the reel and the dropper. See 
REAPER, Plates XLIX., L. 

Reel/ing-ma-chine’. (Cotlon-manufacture.) a. 
A machine for winding the yarn off the bobbins of 
the spinning or twisting frames, and forming it 
into hanks or skeins. Fig. 4223. 

b. A machine for winding thread on to reels or 
spools. See SPOOLING-MACHINE ; SILK-REEL. 

Reel-ov’en. A baker's oven in which the bread- 
eg are swung on the horizontal arms of a rotating 
reel. . 

The reel has a horizontal axis, which is rotated by 
gearing on the outside. To each arm of the reel — 
the number of the arms varying with the capacity of 
the oven — is a pendulous shelf or bread-pan. These 
at one part of their revolution are presented at an 
opening, through which the unbaked loaves are in- 
troduced, and thence pass downward toward the 
arch of the furnace. As each pan comes opposite to 
the opening it receives its load, and by the time all 
are filled the first one is again at the opening, the 
loaves baked and ready to be removed, alearing the 
; pan for another batch. The baking is thus a con- 
tinuous operation, the time of rotation of the reel 
being adapted to the completion of the process. In 
a later invention the pans, instead of being pendu- 
lous, are placed above the reel-arms, and the latter 
are preserved in horizontal position by pendulous 
weights beneath. See OvEN (Fig. 3444, page 1583). 

Reem/ing. (Shipbuilding.) Opening the scams 
between planks for the insertion of new oakum. 

The tool is a reeming-iron struck by a reeming- 
bectle. 

Reem/'ing-bee'tle. (Shipbuilding.) The larger 
mallet of the calker by which he drives the reeming- 
iron. 

Reem/ing-i/ron. (Shipbuilding.) A sharp iron 
wedge used by calkers to force the planks apart tem- 
porarily, to admit the oakum. 

| Re-en'ter-ing. 1. (Calico-printing.) A term in 

the hand-block calico-printing ate to the secon- 
| dary and subsequent colors, which are adapted to 
their proper place in the pattern on the "oth by 
means of pin-points. These are the equivalents of 
the register-points of the chromo-lithographic pro- 
cess or the typographic printing in colors. Also 
known as grounding-in. 

2. (Engraving.) The deepening of lines by a 
graver, either in repairing a plate or for perfecting 
an etching. 

Re-en’ter-ing-an'gle. (Fortification, etc.) An 


doubt, or at the junction of the flanks Fig. 4226. 

of a bastion with the curtain. 

> Re-fin/er-y. An / Vax 
, J 


apparatus for remov- 
4 
P a 


ing impurities or 
crudities from met- 

Reintering- 
Angles. 


~ | angle pointing inward (a), as ina re- 


als, spirits, petrole- 
um, sugar, and what 
not. 

The term is a gen- 
eral one, and with 
> metals may include reducing-fur- 
naces of various kinds. Also roast- 
ing, decarbonizing, and desulphur- 
izing furnaces, Bessemer processes, 
etc. (which see). See also MAL- 
LEABLE JRON, page 1378. 


REFINING. 


See also SUGAR-MACHINERY. 

With liquors, the term includes apparatus and 
machinery for rectifying and ageing liquors. 

With petroleum, it includes apparatus for remov- 
ifig the various crudities which are in the raw pro- 
duct. 

Re-fin'‘ing. The process of freeing metals, liquids, 
or other substances from impurities or crudities 
which impair their quality or unfit them for their 
appropriate uses, 

1. Liquids are, in some cases, refined by adding 
soluble substances which entangle the foreign mat- 
ters, and sink to the bottom, as with wine and cider. 
This is termed fining. In other cases, the refining 
is by chemicals which combine with the impurities 
and form a precipitate. 

Sometimes standing a length of time suffices to 
effect the separation, the supernatant liquid being 
decanted. 

2. Saltpeter is refined by dissolving it in hot wa- 
ter until the water is saturated with salt. On cool- 
ing, the salt is deposited in a comparatively pure 
state. 

3. Vinegar is refined by passing it through a filter 
to separate the mucilaginous matter. See RAPE. 

4. Alcoholic spirits and liquids generally are re- 
fined by successive distillations. (See RECTIFICA- 
TION; Sriny.) The same process is applicable to 
merenry, sulphur, and other substances, which may 
be volatilized at a high temperature and afterward 
condensed, 


In one form of apparatus for refining and ageing liquors air 
from a blower Cis heated ina coil Heommunicatiog with the 
pipe F, which has two branches ¢ ¢ extending downward through 
a disk near the bottom ofthe tubs AB. The liquor in the tub 
Bis first heated to the temperature of (, and ayitated by air 
passing from the coil H through the pipea Fc, and rising from 
beneath the disk ¢, the cock & is closed and A opened, and cool 
air forced in through the pipe F. These processes are continued 
for the space of about a month, or until the desired result is 


Fig. 4227. 
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Liquor-Ageing Apparatus. 


attained. The air and alcoholic vapors pasa over from B to A 
through the condensing-pipe Tin the water-chamber D, the air 
being discharged from A through an aperture above. 


5. Petroleum is refined by treatment with sul- 
phurie acid and by distillation. 

6. The process of cupellation (see CUPEL) is largely 
employed for refining silver. In this, lead, already 


in combination with or added to the silver, is oxi- | can method), 


dized by heat and absorbed in a porous cup, taking 
with it most of the other impurities which are not 
previously expelled by the heat. 

7. Gold is refined by cupellation and by parting, 
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that is, dissolving in nitric acid. See PartTiInG; 
GOLD. 

8. Iron is refined in the furnace and by pudd/ing. 
See Iron 5 REFINING-FURNACE 5; PUDDLING 3 BES- 
SEMER-PROCESS. 

Re-fin/ing-fur’nace. (Mctallurgy.) The fur- 
nace in Which metals undergo a process of puritiea- 
tion and separation from the impurities with which 
they are usually contaminated, aud are rendered fit 
for use in the arts. In some cases the metal is re- 


duced from the ore and refined by one continuous 


4 


operation ; in others, two or inore are required, 

The art of refining gold, silver, iron, tin, and cop- 
per was practiced previous to times of which we have 
any authentic history, implements of bronze and 
copper and ornaments of the precious metals being 
found among other relics of the prehistoric age, 
both in the Old and New Worlds. 

In ancient times, the precious metals were refined 
by successive reheatings. 

“ Silver tried in a furnace of earth, purified reven times.” — 
Psalm xii. 6. 

‘‘ They gather silver, and bras. and fron, and lead, and tin, 
into the midst of the furnace to blow the fire upon it, to melt 
it.’ — Ezekiel xxii. 20. 

From the former of these pasrages we may infer that a hich 
degree of purity was attuincd by seven auccessive refinings. 
Purifying the precious metals and then reducing their standard 
by means of alloying dees not appear to have been generally 
practiced, and ix not to this day in the East. 

At Freiburg, Saxony, silver amalgamated by the barrel pro- 
cess is, after distillation, refined in crucibles, previously brought 
toa red heat. The silver is gradually introduced in lumps, and 
when fused strewn with powdered charcoal. and the crucible 
covered with an iron plate. Afterthe lapse of a few minutes 
the impurities which had risen to the surface, together with 
the unconsumed charcoal, are skimmed off, more charcoal 
added, and the process repeated, occasionally stirring the molt- 
en metal, until ita surface becomes bright and clean, When 
the process is complete, the silver should) be malleable and dis- 

' solve completely in nitric acid, It is afterward cast into hemi- 
spherical ingota. The dust from the furnace flues is, after being 

| sifted, mixed with and treated as ordinary silver ore. The slags 
and sweepings from the various melting operations are crushed 
and afterward fused with carbonate of soda and niter, by which 
ineans the silver is obtained in the metallic state. 

At Constante, Spain, the porous silver obtained from the dis- 
tillation of amalgam is melted in a species of cupola called a 
cras. 

If pure, a loss of silver is entailed by exposing it to the action 
of a powerful blast; but if, as is generally the case, the metal is 
contaminated by impurities, such as lead, sulphur, antimony, 
and iron, which impair its malleability, their removal is readily 

effected by this apparatus. 


Fiy. 4228 is a section of a furnace for re- 
fining metals in pots. It is 
lined with the most refractory 
fire-brick, and has an opening 
of some 12 or 15 inches diame- 
ter, protected by a cover at top, 
through which the crucibles are 
introduced and the operation 
attended to. The grate-bars 
are removable, and, when re- 
quired, an artificial blast is in- 
troduced beneath them by pipes. 

The operation of refining 
cast-iron consists In exposing it 
to heat and agents by which 
‘the carbon, silicon, and other extrane- 
ous matters are oxidized and removed. The pig-iron 
_is either subjected to a preliminary purification in a 

refining-furnace or on a hearth, and the operation 
completed in a puddling-furnace (the English meth- 
‘od), or it is effected in one operation in a puddling- 
furnace by an operation termed boiling (the Aieri- 
See PUDDLING. ; 

When the operation is an intermediate one, the 
pune Felines metal is run from the hearth into a 
ped, quenched with water, and broken with sledges 
to enable it to be handled into the puddling-furnace. 


Fig. 4228. 


Refining Fur- 
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REFINING-FURNACE. 


The bed of the refining-furnace is small, and the 
hollow boshes are of cast-iron, through which water 
flows, to resist the influence of the fire upon the 
sides of the chamber. Blasts of air are admitted 
through tuyeres, and the process consists in expos- 
ing the molten iron to the oxygen of the air, so as 
to burn away a part of the carbon and also remove 
certain noxious matters with which the iron is com- 
bined. The iron is then run into molds. 


Lewis’s refining reverberatory-furnace is thus worked. The 
fire of pitcoal is made on the grate bars, and when a melting 
heat is attained, the door of the iron-chamber is opened, and the 
basin occupying the middle of the floor is covered with a bushel 
of charcoal laid over a stratum of silicious sand, previously in- 
troduced. A bushel of hammer or forge cinder and then a ton 
of pig-metal is laid around the basin, which ia about 10 inches 
deep, a space being left between the pigs so as to allow full ac- 
ceas to the flame. The door of the iron-chamber is cloeed, and 
the fire pushed until the iron is about to melt. The iron is 
then dragzed by a rabble into the basin, and the molten surface 
covered with a bushel of charcoal. The fire is kept up and the 
metal frequently stirred. When the decarbonizition has pro- 
ceeded to a sufficient degrec, the metal is run off. 

The consumption is said to be 15 to 18 bushels of pitcoal, 2 
pauls of charcoal, making a ton of refined from 22 cwt. of pig 


metal. 

The fluid iron from the blast-furnace is sometimes transferred 
direct to the refinery, thus saving the time and fuel required 
for remelting the pig-metal. 

Various fluxes have been patented or proposed for assisting 
the process. 

Himpton, 1856, slakea quicklime with a solution of alkali or 
alkaline salt. Du Motayand Fontaine use scoris from the 

uddling-furnace, oxides of fron and alkaline silicates or car- 

nates ; Sanderson, 1855, uses substances containing oxygen or 
other element, by which silicium, aluminium, etc., are removed. 
Blackwell proposed remelting in a cupola furnace alone, or with 
the addition of substances containing nearly pure iron oxides. 

Nasmyth and others have employed steam passed through or 
caused to impinge upon the molten metal in astate of ebullition. 

Bessemer, in , patented a process of this kind. 


In Martin's furnace (French), pig-iron is fused and 
- Maintained at a temperature of 1,600° to 2,000° C. 
on the hearth D of a reverberatory-furnace having a 
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Martin’s Refining- Furnace. 


covering of refractory sand and heated by means of 

.@ Siemens regenerator GG. Ore, or puddled steel, 
or old iron in small pieces, is thrown in, and man- 
ganiferous iron afterward added. 


At some of the Pittsburg iron-works the metal is refined by 
mechanically mingling pulverized oxjdes of iron with the molten 
crude metal direct from the blast-furnace. This is run from 
the furnace intoa large kettle, and thence poured into a re 
volving circular trough. Pulverized ore from a hopper descends 
and covers the melted metal as fastas it runs into the trough, 
whose continuous rotation causes the formation of alternate 
thin layers of the crude metal and ore which combine to form 
malleable iron. Lake Superior, Champlain, or Iron Mountain 
ore is employed. 

Chiorine, hydrogen, and coal gas, the oxides of manganese 
and sinc, eto. , have also been employed. 
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| In Eck’s furnace (German), coal gas is used. A quantity of 
coal is futroduced into the generator a through an opening in 
the bottom, and when this has become fully ignited the open- 
jog is bricked up and the generator filled with coal from above ; 
a moderate supply of air to support combustion {s allowed to 
enter through the lower tuyeres 6. When the refining-hearth c 
, has become thoroughly dried and heated, about 40 cwt. of iron 


Fig. 4230. 
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Gas Reverberatory-Furnace. 


is distributed over the hearth, so as to expose ar much surface 

as possible to the action of the flame. The fusion of the charge 

is effected in about three hours, the gas generator being always 
| kept filled and the supply of air from the lower tuyeres dimin- 

ished after each introduction of fresh coal, as the latter yields 
| its gas more freely at first. ; 

Air introduced through the upper tuyeres d effects the com- 
bustion of the gas as it pasees from the generator on to the 
hearth. During the progress of fusion the metal is shifted, so 
that each part may in turn become exposed to the hottest por- 
tion of the blast, {in the vicinity of the fire bridge. 

When all the iron is fused, about five pounds of limestone are 
thrown over its surface, in order to convert the dross into fu- 
sible slag. 

The blast from two side tuyeres ja now directed upon the 
fured metal, blowing aside the slag and creating currents in the 
mass, £0 that a fresh surface is continually exposed: the opera- 
tion is assisted by stirring with an fron rod,and fresh limestone 
occasionally added, the total amount used being about 1 per 
cent of the crude metal. 

The iron is withdrawn through a tap-hole at the side of the 
furnace, the opposite tuyere being employed to aid in forcing it 
out. The duration of the treatment after fusion varies from 
679 oe the latter time being required to produce pure 
white iron. 


Re-fin/ing-hearth. The copper-refining hearth 
has a hemispherical crucible of about 16 inches 
diameter, and lined with a 
puddle of 2 parts charcoal, 1 Big: S28. 
part clay. It is partly sur- z 
rounded by a raised border, 
the open portion of which has 
a door to prevent the escape 
of the fuel. The lining is re- 
newed before each operation, 
and is burnt on by a fire ig- 
nited in the crucible before 
charging with the fresh charcoal and pieces of black 
copper. The blast being let on and the copper fused, 
metal and fuel are added from time to time, the 
scorie being let off by a side-channel. 

Sulphurous acid escapes and other volatile in- 
gredients, if present. hen the operation is com- 
plete the workman stops the blast, throws water on 
the hearth, rakes back the scorie with his ratble, 
and throws water on the metal, which congeals a 
thick film on the surface ; this is of a red color, and 
is known as a rosette, the metal being rose-copper, 
and obtained by successive quenching and removal 
of the rosettes. 

A farther refining, to reduce the suboxide of cop- 
per and obtain malleable metal, is conducted in a 
crucible covered with small charcoal and placed in 
a hearth similar to the foregoing. 


Copper-Refining Hearth. 


REFLECTING-CIRCLE. 
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Re-flect/ing-cir/cle. (Optics.) An instrument 
for measuring altitudes and angular distances, in- 
vented by Mayer about 1744, and afterward improved 
by Borda and Troughton. 

In principle and construction it is similar to the 
SExTANT which see), the graduations, however, 
being continued aa eter round the limb of the 
circle. Troughton’s has three arms radiating from 
the center at angular distances of 120° apart, each 

rovided with a vernier, so that each angle measured 
is derived from the mean of three readings at oppo- 
site points of the arc, which tends to correct errors 
of centering and graduation. See REPEATING-CIRCLE. 

Re-flect/ing-gal’va-nom’e-ter. Sir William 
Thomson’s reflecting-galvanometer consists of a very 
small magnet, made of a piece of watch-spring, sus- 
pended between two flat bobbins of fine insulated 
copper wire. The magnet carries a very small con- 


Thomson's Reflecting- Galvanometer. 


cave mirror, which is adjusted by means of a direct- 
ing-magnet to throw the rays of light issuing from a 
lamp and reflected from the mirror upon the zero of 
a horizontal graduated scale when no current is pass- 
ing or when two equal and opposite currents neutral- 
ize each other. ‘In any other case the vibrations of 
the magnet cause the image to be deflected to the 
right or left of zero by an amount proportional to the 
force and duration of the current. 

The figure shows the instrument employed in de- 
termining resistances in connection with Wheat- 
stone’s bridge. 

Re-flect/ing-lev’el. The reflecting-level repre- 
sents the object as reflected upon a long surface of 
water in an inverted position. Invented by Mariotti. 

Another kind consists of a polished metallic mirror, 
placed at a small distanve before the object-glass of 
a telescope, suspended perpendicularly. This mirror 
being set at an angle of 45°, the perpendicular line of 
the telescope will become a horizontal line, that is, 
a line of level. Invented by Cassini. See LEVEL. 

Re-flect/ing-mi'cro-scope. A form of micro- 
scope first proposed by Newton, in which the image 
formed by a small concave speculum may he viewed 
either by the naked eye or through an eye-piece. 
Owing to the difficulty of illuminating the object, it 
was long disused, but has heen revived by Professor 
Amici, who places the object outside of the tube of 
the microscope, and reflects its image to the specu- 
lum by means of a plane mirror, inclined at an angle 
of 45° to the axis of the former. ' 

Re-flect/ing-tel/e-scope. A telescope in which 
the rays are received upon an object-mirror and con- 
veyed to a focus, at which the image is viewed by an 
eye-piece. 

‘ There are four principal varieties : — 
A Gregorian. 
B Cassegrainian. 


C Newtonian. 
D Herschelian. 


The Gregorian telescope (4, Fig. 4233) was invent- 
ed by Gregory, and described by him in his Optica 
Promota, 1663. 

The object-mirror is 
perforated in the axis, 
and the rays of light, e 
being reflected from the 
surface of a, cross each 
other in the focus, where 
they form an inverted 
image, and are then in- & 
tercepted by a small 
concave mirror 8, which 
causes them again to 
converge to a focus, 
where they form a di- 
rect image viewed by 
the eye-piece c, screwed 
into the tube behind a. 

The  Cassegrainian 
telescope (B) differs from 
the Gregorian in having 
the small mirror b con- 
vex, but not sufficiently . 
so to render the rays reflected from a divergent ; 
they are therefore brought to a focus just in front of 
the large speculum, forming an inverted image which 
is viewed by the eye-tube. 

In the Newtonian form (C), invented by Sir Isaac 
Newton, 1669, the rays falling on the concave specu- 
lum @ are intercepted before being converged to a 
focus by the small plane mirror }, placed diagonally 
in the main tube, which reflects the image to the 
eye-piece inserted in the side of the tube. The small 
mirror b may be caused to approach or recede from 
the large speculum by means of a sliding device on 
which the wire supporting it is mounted. 

In the Herscheltan or front-view telescope (J), the 
open end of the tube is directed toward the object to 
which the observer turns his back. The small mirror 
is dispensed with, the image formed by the large 
mirror being viewed directly through the eye-piece. 
Less light is lost by this arrangement than where 
two mirrors are employed. 

Re-flect'or. 1. (Optics.) A device by which 
the rays proceeding from a luminous or a heated ob- 
ject are thrown back or diverted in a given direc- 
tion. Amirror. The latter term, however, appears 
to be less comprehensive, being usually only applied 
to such surfaces as afford definite images and colors, 
while a reflector may not merely be used for throw- 
ing back the rays of light and heat, or of heat only, 
but also the waves of sound. 

The reflecting surface may be either plane or 
curved. In practice it is often made spherical or 
parabolic. the former does not bring the rays toa 
true focus, but is easily formed, and is consequently 
generally employed where extreme accuracy is not 
sought for. 

“ The surfaces formed by the revolution of the ellipse, para- 
bola, and hyperbola are such that the first accurately reflects 


diverged rays to as focus, the second parallel rays, and the third 
divergent rays.’’ — BRANDE. 


The material should be as smooth and highly pol- 
ished as possible. Shect-tin is ey aed used for 
common purposes, as for door or hall lamps, or those 
carried by vehicles, while for other purposes a more 
perfectly reflecting surface is employed, such as 
speculum metal or silver protected by ylass. See 
SILVERING ; PLATINIZING. 

Silver is the most perfectly reflecting substance 
known, absorbing but 9 per cent of the incident 
rays, while speculum metal absorbs 37 per cent. 
Glass itself, owing to its property of totally reflect- 


Reflecting- Telescopes. 


REFLECTOR. 


1909 


REFRACTION-CIRCLE. 


ing incident rays at a low angle, is used in certain 
cases. 

Reflectors with parabolic surfaces are employed for 
throwing the light emanating from objects placed in 
their foci in parallel straight lines to a great dis- 
tance, and for converging the heat rays from a distant 
object, as the sun, to a focus, and also, in connection 
with eye-glasses, in the reflecting-telescope, which is 
itself often simply denominated a reflector. See RE- 
FLECTING-TELESCOPE ; CATOPTHIC LIGHT; MIRROR ; 
BURNING-GLASS. ' 

The reflectors used with microscopes are various, 
according to the exigencies of the position, shortness 
of the focus, ete. : 

Under ILLUMINATOR are cited Beck's, white- 
cloud, side-refiector, parabolic reflector, Lieberkuhn, 
etc., —all forms of retlectors adapted to microscopes. 

Paraboloidal reflectors were employed in the lighthouses at 
Bidatone and Hoylake, at the entrance of the Merscy,as early 
as 1763. These were of wood lined with mirror glass; smaller 
ones of tin were also employed. At present, lighthouse reflect- 
ors are made of copper heavily plated with silver. The proper 
curve isim parted by beating with mallets and hammers of various 
forms and materials; a bezel is formed around the rim, which 


is afterward stiffened by a metallic strap, and the interior sur- 
face polished with powder. Two ingots of pure silver and cop- 


Fig. 4234. 


Reflector- Making. 


per, of equal surface, weighing respectively 6 and 16 ounces, 
are tied together with wire, a flux of burnt borax and niter ap- 
pred, and the ingots placed in a furnace. By repeated reheat- 
ngs, rolling, and annealing, a plate 28 inches square is formed, 
which is then cut into a circular disk. A slight convexity is 
then formed at the back by beating with a round-faced box wood 
mallet. The silvered side of the plate is placed on a slightly 
concave beechwood block and beaten from the edge gradually 
toward the center. The partially rounded disk is then placed 
concave side downward on sa rounded steel former mounted on 
a horse, and beaten first with the peen and afterward with the 
face of the mallet until the proper form and size are nearly at- 
tained; it is next planished and afterward smoothed with a 
light hammer muffled with parchment at each end. To facili- 
tate handling, the reflector is slung in a flexible frame counter- 
balanced by a weight suspended from a cord passing over pul- 
leys. It is finally finished by carefully beating up all depres- 
sions, the accuracy of the work being continually tested by a 
gage or templet. 


Fig. 4235 is a reflector for workshop and house- 
hold purposes. It has a globular polished surface, 
so that the light of the several gas-jets by which it 
is surrounded may be equally diffused on every side. 

Murch’s reflector for lamps of street cars has a 
pair of parabolic reflectors aa, 6, joined at their 
apexes, where a portion of each is removed. At this 
central position, which is approximately at the foci 
of the reflectors, is a lamp c, whose beams are thus 
thrown in both directions in nearly horizontal beams 
of limited lateral divergence. 

2. A short name for the REFLECTING-TELESCOPE 
(which see). 

3. The reflector has also been extensively used for 


‘focus the 


Fig. 4286. 
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radiating the heat from an open 
fire into an apartinent. 


at 
——- 


Street-Car Lanip- Reflectors. 


Gas-Light Reflector. 


Dr. Franklin and Count Rumford appear to have 
been the first who put forward intelligent ideas on 
this subject. 


As early as 1795, a patent was taken out in England for a 
removable reflector, and in 1805, polished metallic reflectors were 
placed on each aside of the ad Spe to be turned at any angle 
to reflect the heat of the firep into the room. In 1816, the 
fire-grate was inclosed in a hollow metallic globe opening in front 
of tbe grate. In 1852, the hearth, cheeks, and faces of the 
grate were made of polished steel. Several devices for radiating 
heat were patented in this year. 

Sylvester's invention for this purpose is described as follows: 
The hearth is formed of a framework of hollow radiating metallic 
bars, diverging and fanlike in arrangement, upon the farthest 
end of which the fuel ie supported. The air for combustion 
passes through the hollow bars to the fire, which also derives a 
supply in front in the usual way. The ends of the bars on 
which the fuel rest« become intensely hot. The remaining por- 
tion or hearth from conduction becomes likewiee heated, and 
radiates its warmth around. The fire, being situated upon the 
hearth, allows the greatest possible length of surface to the 
cheeks or sides of the stove, which are of polished metal, and 
contribute greatly to the amount of heat afforded by radiation. 
The emoke escapca through the apertures ofa kind of louver at 
a barca and the ashes pass between the bars into a receptacle 

eath. 


Re-fract'ing-tel’e-scope. A telescope in which 
the rays are refracted by an object-glass, at whose 
are viewed by an eye-piece. It is the 
ordinary form of telescope. Sce TELESCOPE; ASTRO- 
NOMICAL TELESCOPE ; MGC Ona TERRESTRIAL 
REFRACTING-TELESCOPF, ete. 

The original form of the telescope, as used by 
Galileo, had a convex object- 


glass and a concave eye- Fig. 4287. 
glass. 
The rays converged by the a aS 


object-glass a fall upon the 
double concave lens 8, which 
intercepts them before they 
arrive at the principal focus, where they would make 
an inverted image. Being thus rendered parallel, 
they give a distinct vision to the eye at c. 

The lens 3 is therefore placed between the object- 
glass and the image, and at a distance from the 
image equal to its principal focal distance. The 
magnifying power is equal to the focal length of the 
object-glass divided by the focal length of the eye- 

lass. 
i Re-frac’tion-cir'cle. (Optics.) The refraction- 
circle of the Washington Observatory was made by 
Ertel and Son, of Munich. The telescope has a clear 
aperture of 7 inches, and is 84 feet in length. It is 
supported in the middle of the axis between two 
piers, and it has two circles of 4 feet diameter, one 
on each end of the axis, divided on gold into arcs of 


Galilean Telescope. 


1910 


REFRIGERATOR-CAR. 


REFRACTOR. 
2’. Each circle is provided with six reading micro- 
scopes. See also TRANSIT-CIRCLE. 
Re-fract/or. A refracting-telescope. See TEL- 
ESCOPE. 


Re-frac'to-ry. (Pottery.) <A piece of ware cov- 
ered with a vaporable flux and placed in a kiln, to 
communicate a glaze to the other articles; an opera- 
tion termed smearing. 

Re-frig/er-at'ing-cham’ber. An apartment for 
the storage of perishable provisions during warm 
weather. It is frequently a structure in connection 
with an ice-house. In the example, the ice is stored 
overhead and the meat or vegetables in the larger 
room beneath. The cool air descends by gravity and 
displaces the moist and warmer air, which ascends. | 


The moisture condenses upon the ceilings of the 
meat-chamber and the ice-chamber, which are formed 
of angularly corrugated metallic plates ; and the dri 
from the salient angles is caught in troughs by whic 
the liquid is conveyed to the exit-pipe. 

Re-frig’er-a'tor. Refrigeration, natural or arti- 
ficial, is used for keeping animal or vegetable sub- 
stances by reducing the temperature below the point 
of fermentative disorganization. Such are fruit and 
meat cellars and cars. 

Wort, mash, or beer coolers are of this class ; 
also apparatus for reducing the temperature of wine 
must, the juice of sugar-cane or beets. . 

Saccharine juices and wines may be concentrateil 
to a certain extent by freezing ; the watery particles 
becoming congealed are removed, leaving the remain- 
der of a greater strength. . 

1. A refrigerator for cooling wort consists of a 
large shallow vat traversed by a continuous pipe, 
through which a stream of cold water is passed. the 
wort runs in one direction and the water in the other, 
. so that the delivery end of the wort is exposed to the 
coolest part of the stream of water. See also Liquip- 
COOLER ; BEER-COOLER. 

2. (Steam.) ‘a. A casing with connecting-tubes, 
through which feed-water passes on its way to the 
boiler, and is warmed by the current of hot brine 
passing in the other direction, on the outside of the 
tubes. The hot brine, at a temperature of say 218° 
Fah., is that which has been removed from the boiler 
by the brine-pump. The term refrigerator is a mis- 
nomer. I should be called a feed-water heater. 
The latter name is applied to a somewhat similar 
arrangement in which the feed -water is heated by 
exhaust steam. 


b. The chamber in one form of condenser, in 
which the injection-water (fresh) is cooled by a sur- 
face application of cold sea-water. See INJECTION- 
CONDENSER. 

3. (Domesiic.) A chest or closet holding a supply 


Refrigerator. 


of ice to cool eles and keep them from spoiling 
in warm weather. In the example, a vertical clian: 
nel divides the refrigerator into two separate cham- 
bers, each partitioned 
into three receptacles. 
Air circulates between 
the interior and exte- 
ior walls. Two front 
doors and one on top 
afford access. E isthe 
ice-box which cools 
the air in each of the 
side chambers. | 

Fig. 4240 shows a 
chest whose melting 
ice passes through a 
filter into a chamber, 
whence it is drawn as ff} _ 
ice-water. Drip and £ ; 
water of condensation 


Fig. 4240. 


ty : 


e sa) S 7 
are withdrawn at the jee 


1 
a, 


AN, DEG FS? See re 
Sah Bites 


La: BS 


Ice- Chest and Water-Cooler. 


lower faucet. 

Re-frig' er-a’'tor-- 
car. (Railway.) A 
car through which a 
current of artificially . 
cooled air is caused to circulate, for the purpose of 
preserving meats, game, etc., during their transpor- 
tation over long lines of rail. The experiment of 
constructing cars specially for this purpose was first 
tried in 1867, and was successful; meat slaughtered 
in Illinois being delivered in sweet and fresh condi- 
tion at New York ten days thereafter, during the 
hottest part of the summer. 


The external appearance of one of these cars is similar to that 
of an ordinary freight-car. Ina box at cach end of the car are 
blocks of ice placed on a grate in such a manner as to allow a 
current of cold air to circulate constantly through a flue near 
the top of the car, over the ice, down to the floor, then up 
among the poultry, mutton, and beef. and again around through 
the flue and over the ice. The circulation of air is effected by 
a large ventilator-wheel placed horizontally at the top of the 
car near the middle. The forward movement of the car kee 
this wheel in motion, which,in turn, produces a current of cold 
air constantly from the ice to the meat in one direction, and 
from the meat to the ice in another direction. By this means, 
every piece of meat is kept at a unitorm temperature of about 
40° Fah. The cars are built double al] around, with inside 
double doors, filled in with charcoal, and have a capacity 
for holding two tons of ice. At the principal stations they are 
carefully examined, and ice added whenever it is deemed neces- 
sary. 
Wood's has a plurality of chambersC D for through and way 
freights; the ice-box G 1s covered by a hinged door, and air is, 
by means of the car-ventilator, caused to circulate turough tho 
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REGEN ERATING-FURNACE. 


Open spaces between them and the walls of the car. Hollow 
H carry hooks from which the meat is suspended. 


Fig. 4242. 
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Refrigerator-Car. 


In Bray’s, the 


refrigerating-chamber A is surrounded by an 
air-space. Air 


is forced by the blower E into the chamber 
through an ice-box J, | 
which may contain a case 
in which is afreezing mix- 
ture, in this case ng 
. through the pipe J. The 
FS water is drawn off by a 
‘ trap C. 

McCrea‘s has an ice-box 
Dattop. The cooled air 
by its superior density 
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ner and outer walls of the 
carand circulates through 
the pipes CC, passing 
from side to side, thus re- 
frigerating the air of the 
chamber, which is at the 
same time kept compara- 
tively dry, as the vapor- 
laden air from the re- 
frigerator does not enter 
the chamber. 


Refrigerator- Car. 


Re-frig/er-a-to-ry. A chamber, vessel, or pipe ] 


in which a cooling is effected, as, — 

1. The worm of a still. See Strut. 

2. (Sleam-engine.) a. The condenser 
of an engine. See CONDENSER. 

b. A form of heater in which feed-wa- 
ter extracts a portion of heat from the 
hot water driven out of the boiler by the 
brine-pump. 

3. The worm or chamber of a liquid- 
cooler for beer, wort, wash, etc. See 
LiquID-cooLer ; BEER-COOLER. 

4. The chamber in which ice is artifi- 
cially formed. See Ice-Makinc Ma- 
CHINE. 

5. (Domestic.) The chamber in which provisions 
are kept by exposure to a cool atmosphere. See Pre- 
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SERVING Foop ; REFRIGERATOR ; ICE-CHEST ; ICE- 
SAFE, etc. 

Re-fus/al. (Hydraulic Engineering.) The re- 
sistance to farther driving offered by a pile. For 
instance, the refusal of a pile intended to support 
134 tons may be taken at 10 blows of a ram of 
1,350 pounds, falling 12 feet and depressing the pile 
8 of an inch at each stroke. 

Re-gen’er-at ing-fur’nace. A furnace in which 
the outgoing heated volatile products are caused to 
heat a mass of material, which, when the direction 
of the current is reversed, heats the incoming air or 
gas with which the furnace is supplied. 

In Siemens’s apparatus both heated vapor, or 
vapor and steam, and atmospheric air are passed 
through the regenerators and consumed in the fur- 
nace. It has of late been extensively employed for 
glass, pottery, and metal-reducing furnaces, and in 
the production of steel, either directly from the ore 
or from iron. 


Fig. 4244 illustrates an apparatus particu- 
larly designed for making steel from the ore. 
OG, , are the regenerators. These 
are filled in with fire-brick, so laid as to 
leave a large number of passages between 
them, through which the air or gas may 
circulate on its passage to and from the fur- 
nace. 

Heated gas from the producer, a furnace 
in which gases are generated by the com- 
bustion of coal, and into which steam may 
be injected to form hydrogen gas by its de- 
composition, passes through a pipe to the 
generator Cat the same time that a current 
of hot air is passing through the generator 
E. These are conducted to the furnace D 
by pipes J J’ in the cylinders J J’, through 
whieh the mixed ores, charcoal, and flux, if 
any,are introduced. A quantity of pig-metal 
is placed in the bottom of the furnace, and 
the reduced ore from the cylinders J J’ is 
forced downward and mixed with it, and 
spiegeleisen added if required. The mingled 
air and gas, having effected the work of reduction, pass out 
through the generators C’ E’, and are conducted away to the 
chimney. Chambers F’ on either side of the furnace also 
communicate with it and with the chimney. When the gen- 
erators have become heated to a thoroughly white heat, the 
currents are, by means of a reversing valve, diverted so as to 
flow in the opposite direction, entering through the generators 
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Metallurgical Furnace. 


C’ E’ and passing out through C E, The products of combus- 


tion are thus alternately heated by each set, and cooled by the 
other, to which they impart their heat,so that when discharged 
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REGENERATOR. 


into the chimney they are at a comparatively low tempera- 
ture. ; 


Re-gen/er-a-tor. A device to abstract the head | 
from an escaping volume of air or gas, in order that | 


it may be imparted to a body of incoming air. The 
object is economy of fuel by conservation of heat. 


An illustration of this may be found in the eee 


engine of Glazebrook, English patent, 1797, and in 
Stirling’s English patent, 1816. The latter had the 
metallic sieves of wire gauze afterward adopted by 
Ericsson. Their use in this connection is a fallacy. 
See AIR-ENGINE. See also REGENERATING-FURNACE. 

Reg'is-ter. 1. A device for automatically indi- 
cating the number of revolutions made or amount of 
work done by machinery, or recording steam, air, or 
water pressure, or other data, by means of apparatus 
deriving motion from the object or objects whose 
force, distance, velocity, direction, elevation, or nu- 
merical amount it is desired to ascertain. 

There are various special appliances of this kind, 
each particularly adapted for the peculiar operation 
which is to be investigated ; many depending on the 
action of clock-work mechanism, which indicates 
results on dials, but others, as in registering mete- 
orological instruments, having means for recording 
varying conditions, as with the anemometer, baro- 
graph, etc. 

As counters, are the various devices known as 
ARITHMOMETERS (which see). These, in their pri- 
mary intention as calculating instruments, are not 
mere registers, but they are attached to other de- 
vices to keep count of motions, and so become regis- 
ters or recorders. Instances may be found in the 
recording devices of 


Billiard-registers. Steam-engine registers. 
Counting-registers. Street-car regiaters. 
Purnace-registers. Telegraph-registers. 


Time- rs. 
Ventilation-registers. 


Passenger-registers. Watchman’'s registers. 
Printing-press registers. Weighing-registers 
Speed-recorders. See also list under Mergrs. 


The device so common in arith- 
mometers, calculating-machines, 
and registers, consisting of a se- 
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REGISTER. 


drawn off therefrom by the roller H rotated by con- 
nection with the engine. Clock-work mechanism 
causes a point at the lower end of the lever J to 
puncture the paper at hourly intervals, The paper 
leing previously ruled with vertical hour-lines with 
intervals corresponding to a given rate of speed, the 
relation of the punctures to these lines indicates 
whether the engine has been run at the proper ve- 


Fig. 4246. 
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ries of wheels numbered 0 to 9, 
and gearing into each other, go as 
respectively to represent units, 
tens, hundreds, etc., was invented 
by Pascal when 19 years of age 
(1650). 

Among the applications of gear- 
ing to produce extremely slow 
motions which may be utilized in counting, and are, | 

therefore, applicable to registers, may be , 

Fig. 4245. cited epicyclic and differential gears. 

The matter as to the former has been | 
‘11 considered at as full a length as admissi- | 
"| {| ble under Epicyciic Trains (which see). 
| A differential device is shown in Fig. 
| 4245. Two worm-wheels of equal diam- | 
eter (teeth omitted in the illustration) . 
have respectively 100 and 101 teeth, and 
are in gear with the same worm. One | 
wheel gains 1 revolution over the other | 

Differential Auring 10,100 revolutions of the worm. 
Counter. Each wheel has an index-finger, and the 
angular distance between them on a 

graduated dial will form a register. 

Watt first applied a register to the steam-engine 
to count the strokes. 

The term register is also applied to a recording indi- 
cator (see INDICATOR), asin theexample (Fig. 4246), in 
which an endless roll of paper wound on to the upright 
cylinder F’ and held thereto by a pad @Q is uniformly 


Clarke and Edson's Steam-Pressure Register. 


locity. The rate of pressure is recorded by a marker 
on the pr con tee W of a cylinder connected by a 
pipe with the steam-chest. For this purpose hori- 
zontal lines corresponding to different pressures are 
ruled on the cylinder. 

The rolling-mills in the United States Mint at 
Philadelphia are provided with dials having a hand 
indicating the exact distance between the rolls. It 
is the invention of Franklin Peale. A crank on the 
arbor of the index-hand is the means of adjusting 
the sect of the rolls, and certain points on the gradu- 
ated dial indicate the distance for half-dimes, dimes, 
quarters, gold dollars, eagles, and all the varieties 
of coin which are made at the mint. The process of 
rolling is called breaking down, and the ultimate 
size is obtained by repeated rolling, perhaps ten times 
for gold and eight times for silver. The register is 
set to a certain mark for each thickness, to which 
the bar is reduced during the successive rollings. 

2. (Printing.) Agreement of two printed forms 
to be applied to the same sheet, either on the same 
or the respective sides thereof. 


REGISTER-POINT. 

The former is used in chromatic printing, where a 
number of colors are laid on consecutively. 

The latter is found in book and newspaper print- 

ing, where the correspondence of pages or columns 
on the respective sides is required. 
The i Searsirm apparatus of the printing-press 
consists of points which pass through the paper and 
serve as guides for relaying the paper on the ane 
in printing a second color, or as guides in folding. 

3. (Heating.) Asliding plate acting as a damper 
or valve to close or open an aperture for the passage 
of air. As, — 

a. The draft-regulating plate of a stove or fur- 
nace. Sometimes connected with a pivoted | pes in 
the chimney, so as to be self-operating. The damper- 
plate of a locomotive engine. , 

b.’ A perforated plate governing the opening into 
* a duct which admits warm air into a room for heat, 
or fresh air for ventilation, or which allows foul air 
to escape. 

Savot in his work ‘‘ L’Architecture Francois des Bastimens 
ticuiiers,’’ Paris, 1624, is the first to mention the reg/ster-plate. 
He credits the invention to the English, saying that it is custo- 
mary in England when a brazier full of fuel is well lighted, and has 
ceased to smoke, to pass an iron plate (porte de fer legére) across 
the chimney, and so confine the heat to the room. This plate 
is the same as the damper, but the term register is the older. 

In the furnaces of the alchemists, openings left for the supply 
of air, and which could be contracted or closed by pieces of clay, 
were termed registers. 

Ben Jonson says : — 

“« Look well to the register, 
And let your heat still lessen by degrees.” 
4. (Music.) <A stop of an organ. 
5. (Telegraphy.) The part of a telegraph appara- 


tus used for recording upon a strip of paper the 


When a signal is struck at a street box the cir- 
cuit is broken, the magnet appropriate to that sta- 
tion drops, operating a lever which throws down the 
annunciator corresponding to that number, rings a 
bell, sets in motion the register train, carrying for- 
ward a broad, endless roll of paper, and by means of 
a pen, of which there are fifty-six, actuated by as 
many magnets, imprints the signal on the endless 
roll. The condition of the line is also hourly tested 
through this apparatus. 

Reg/is-ter-point. (Printing.) A device for 
puncturing or holding a sheet of paper, serving as a 
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REGISTER-POINT. 


message received. It consists of a clock-work, which 
moves the strip of paper at a uniform speed in con- 
tiguity to the sty/us or marking-pen, whose move- 
ments are controlled by the electrical current. In 


Fig. 4247. 
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Morse Register. 


the ordinary Morse apparatus this stylus is simply 
a sharp metallic point on the end of the armature 
lever, which embosses the character on the strip of 
paper on being brought in contact therewith. 

An inking stylus or an inking roller is sometimes 
used in lieu of a plain stylus. 

The fire-alarm telegraph register records all the 
alarms and tests which are sent into the central 
office. The line currents from the stations are re- 
ceived through a series of fifty-six relay magnets, 
which also act upon annunciators indicating the 
number of the station turned in. 


i Sige ae 
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guide in laying on the sheet, so that the impressions 
on each side shall accurately correspond or register 
correctly. One is 
placed on each side Fig. 4249. 
of the table. In ~ 
the example, the n\ SSS 
pivoted pointers B ORY 
are snapped by am Wi a 
spring into the NS 
hoes and hold it 

in position till the 
nippers of the cyl- 


Register- Point. 
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REGISTERING-THERMOMETER.. 


inder draw the sheet, when the point automatically 
retires. 

Reg’is-ter-ing-ther-mom/e-ter. A thermom- 
eter in which the column of mercury moves a glass | 
or porcelain bur and leaves it at the maximum or! 
minimum point which is reached by it between ob- 
servations, See THERMOMETER; Maximum THER- 
MOMETER; MINIMUM THERMOMETER. 

Reg’let. 1. (Printing.) A strip of wood or metal 
with parallel sides and of the hight of a guadrat, and 
used for separating pages in the chase, etc. 

They are sometimes made type-high to form black 
borders. 

2. (Architecture.) A flat, narrow molding, em- 
ployed to separate panels or other members ; or to 
torm knots, frets, and similar ornaments. 

Reg'let-plane. A plane used in making reglets 
or printer's furniture for spacing lines. The adjus- 
table fences are screwed fast to the body of the plane, 
and project from the sole a distance equal to the 
hight of a quadrat, so that when the fences rest on 
the bench the plane-bit will cut no longer. See cut 
under ROUNDING-PLANE. 

at‘ing. (Masonry.) Taking off the surface 
of an old hewn-stone wall in order to whiten it and 
make it look fresh again. 

Reg’u-la. (Architecture.) A band below the 
tenia of the Doric epistylium, extending the width 
of the triglyph, and having six gutte depending 
from it. It also signifies the space between two ad- 
joining canals of the triglyphs. 

Reg'u-lat'ing-screw. <A screw used for deter- 
mining a motion. 

The motion of the roller of a copperplate press, 
upward from the bed, is regulated by screws which 
bear upon the journal-boxes. 

The upper roll of a bar, sheet, or other iron mill 
is similarly arranged. 

The motions of the slides and moving parts of 
machinery are sometimes regulated by screws, which 
act as stops or slides. 

Reg/u-la’'tor. <A mechanical contrivance for 
equalizing motion. 

The generic name may be held to include govern- 
ors, thermostats, gas-regulators, fly-wheels, flyers, 
dampers, pendulums, balance-wheels, throttle-valves, 
compensation arrangements in timepieces, etc. These 
will be found under their specific heads. 

1. The brake-band of a crab or crane. 

2. (Steam-enyine.) a. The governor of a steam- 
engine. See GOVERNOR. 

. The caturact of a steam-engine. See CATARACT. 

c A device for admitting steam in regulatable 
paid to the valve-chamber of the steam-cylinder. 

e REGULATOR-BOX. 

8. (Furnace.) A device for regulating access of 
air toa stove or furnace. Known as a draft-regu- 
lator. It may consist of a register, damper, or door. 
Automatic appliances actuated by the variations of 
heat are THERMOSTATS (which see). 

4. (Horvloyy.) a. A clock keeping accurate time, 
used for regulating other timepieces. 

b. The device by which the pendulum-bob is ele- 
vated or depressed. 

c. The fly of the striking part of a clock or musi- 
cal box. 

d. An arm which determines the length of the 
balance (or hair) spring of a watch. By shortening 
the length of spring involved in the action, the rate 
of motion is increased, and conversely. On the un- 
der side of the arm are two pins, which embrace the 
spring, the center of motion of the arm being con- 
centric with the arbor of the balance. As the 
arm is rotated, the pins slip on the spring, the 
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REGULATOR-BOX. 


extent of movement of the arm being indicated by a 


pointer on a graduated arc. 


The balance-apring a is attached at its outer end to a stud 
6 on the watch-plate, and at its inner end to the staff of the 
balance. The balance pulsates in one 
direction under the influence of the 
main-spring communicated through the 
train, and is returned by the recoil of 
the apring after passing the point at 
which these forces are in equilibrio. 
The duration of the pulsation is deter- 
mined by the length of the hair-spring 
a,a longer spring allowing a longer 
movement of the balance. The lever ¢ 
has two curb-pins, between which the 
hair-spring passes, and its activity is 
checked at this point. By moving the 
lever to the right, the effective length 
of the spring is decreased, and the pul- 
sations are shortened, the balance mov- : 
ing quicker. When the watch is too fast, motion in the other 
direction corrects it. 


Fig. 4250. 


Means have been employed for the more delicate adjustment 
of this arm, other than by a mere push. Among these are the 
worm-wheel and rack. as in Fig. 4252. 


In Fig. 4261, the pointer which carries the pins embracing the 
Fig 4251. 


Fig. 4252. 


Worm- Wheel Adjustment 
Sor Regulator. 


hair-spring is connected to a bar having a segmental rack, actu- 
ated by a small cog-wheel; the shaft of the latter carries a 
pointer, by moving which a delicate adjustment is obtained. 
Reg'u-la‘tor-box. A valve-motion contrived 
by Watt for his double-action, condensing pumping- 
engines (f). A spindle passes through one side of 
the box, on which a toothed sector moves as a cen- 
ter, working a rack fixed to a brass valve a, which 
is accurately ground to its seat. The plug-tree 0 is 
provided with a pin which trips the lever, whose 
upper arm is connected to the toothed sector, so that 


the reciprocations of the plug-tree open and shut the 
valve. 

In locomotives (see B) a pipe conducts steam from 
the steam-drum to the regulator @ connected with 
the cylinders by two pipes 0 6’, which are opened or 
closed by the valves cc’, operated by a rod running 
longitudinally of the engine and turned by a lever 
within reach of the engineer. 


REGULUS. 
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RELIEVING-TACKLE. 


The regulator-cock admits oil or tallow for lubri- 
cating the faces of the regulator. 

Reg’u-lus. (AJetallurgy.) The relatively pure 
metal which sinks to the bottom of a crucible or a 
furnace in the fusing and retining process. The slag 
or scorie floats upon it, and is skimmed off or con- 
ducted in another direction. 

The term is not now often used, except when ap- 
plied to antimony. 

Re-heat'ing-fur/nace. (Afctallurgy.) A rever- 
berntory-furnace, resembling a puddling-furnace, in 
which blooms or piles of sheared or scrap iron are 
reheated for rolling or rerolling. <A ba/ling-furnace. 

Rein. 1. (Saddlery.) A gee cord by which a 
horse is driven or controlled. The ends of the rein 
are fastened to the bit-rings, as, — 


Driving-rein. Check-rein. 
Bearing-rein. Gag-rein. 
Safety -rein. Overhead-rein. 


The Scythians hung the scalps of their enemies to 
their bridle-reins. The Red Indians do the same. 
Attila is similarly represented. 

The Japanese bridle-rein is often of silk. 

2. (Architecture.) A springer or lower voussoir 
of an arch, which rests upon the dposts. 

3. A rope of twisted and greased raw-hide. 

Reins. The handles of a blacksmith’s tongs, on 
which the ring or coupler slides. 

Re-in-force’. An adiitional thickness imparted 
to any portion of an object in order to strengthen 
it, as, — 

1. (Ordnance.) The enlarged portion of a can- 
non, extending from the buse ring to the chase. It is 

‘formed in casting, or by shrinking on a band of 
Inetal. 

The first reinforce is that nearest the breech, where 
the metal is thickest. 

The second reinforce extends from the termination 
of the first to-a point forward of the érunnions. 
These distinctions are obliterated in American guns 
of the later patterns. 

The Armstrong gun (English) is built up of coils 
and reinforces around a steel tube. 

2. Astrengthening patch. (See Patcu.) It may 
be an additional thickness sewed around a cringle or 
eyelet-hole in a sail or tent-cover; a piece pasted 
around the buttonhole of a paper collar, etc. 

3. A patch on a tube, boiler, tank, ete. 

Re-in-force/-ring. (Ordnance.) A flat. mold- 
ing at the breech end of the reinforce. 

Rein-hold/er. (Menage.) A clip or clasp on 
the dashboard of a carriage, to hold the reins when 
the driver has alighted. 

Rein-hook. (Hurness.) A hook on a gig-sad- 

dle to hold the bearing-rein. 


Fig. 4264 Rein-slide. (Harness.) <A 


slipping loop on an_ extensible 
rein, Which holds the two parts 


Check-Rein Hook. 


together near the buckle, which is adjustable on the 
standing part. 

Rein-snap. (Harness.) A spring hook for hold- 
ing the reins. In the example, one spring c retains 
the ring in the hook, and the other, d, forms a mous- 
ing to keep anything from accidental engagement 
with the point of the hook. See also SNaP-HOOK ; 
HARNESS-SNAP, 


Reis'ner—-work. Inlaid work on the principle 
of the Bunt (which see). Reisner was a skillful prac- 
titioner of the art abont the time of Louis XIV. He 

rincipally used woods of contrasted colors, while 
Buhl used metals and tortoise-shell by preference. 

Imitations of this and buh] are now made by 
stamping instead of cutting out with the saw. At 
Birmingham, devices are stamped trom sheet-brass 
and applied to papier-maché, the intervening depres- 
sions tie filled up with successive coatings of black 
Japan varnish. See also BUHL; MARQUETRY; PAR- 
QUETRY ; INLAYING, etc. 


Re-jointiing. (JJuasonry.) Pointing, as of 
walls. 
Re-lay’. (Telegraphy.) A_ subsidiary electro- 


magnetic circuit made and broken by the primary 
circuit. By means of the relay-magnet, a current 
too feeble to produce sensible mechanical effects at 
a distance is made to set in action an auxiliary cur- 
rent competent for the work. Invented by Professor 
Joseph Henry. — Prescott, History of the Electric 
Telegraph. 

Re-lay’—-mag’/net. (7elegraphy.) A small elec- 
tro-magnet requiring but a weak current to charge 
it, and having an armature to which is attached a 
lever ending in a platinum point, which impinges 
against a back stop whenever the armature is attracted 
by the electro-magnet. This back stop and armature 
form part of the circuit of a local battery to the 
sounder or register. If the main-line current arriv- 
ing at an office is too weak to work the sounder or 
register, the relay is placed in the main circuit and 
operates to close a local circuit to the sounder or 
register whenever its armature lever is attracted 
against its back stop. This device, indispensable on 
long lines of telegraph, was invented by Professor 
Henry. See Morsk INSTRUMENT. 

Re-lief’. 1. (Scu/pture.) The prominence of a 
sculptured figure from the plane surface to which it 
is attached. According to the degree of prominence, 
it is known as alto or high relief, mezzo or demi-re- 
lief, and basso or low relief. See RiLieEvo. 

2. (Fortification.) The total hight of the parapet 
above the bottom of the ditch. 

Re-lief!-valve. 1. (S/eam-engine.) 
A valve belonging to the feeding appa- 
ratus of a marine-engine, slirough hich 
the water escapes into the hot-well when —__ 
it is shut off from the boiler. 

2. A valve so arranged as to open 
outward when a dangerous pressure or 
shock occurs, to allow escape of water. oad 

3. A valve to allow access of airtoa  §<-# 
barrel from which liquor is drawn. A: | 

Re-liev'ing-arch. An arch atthe 22. ¢y,) 
back of a revetment or retaining wall, ;, ee 
to relieve the pressure of the bank™ gine Pipes. 
npon the wall, and act asa tie or interior 
buttress. Arches of this description have their axes 
and the faces of their piers at right angles to the 
face of the bank. The front end is 
usually closed by a vertical wall. 
The arches of two stories are shown 
in section, with the retaining wall, 
and a talus of soil occupying a part 
of the space beneath each. 

Re-liev'ing-tack’le. (Navi- 
cal.) a. Atackletemporarily attached 
to the end of the tiller, to assist the 
helmsman in bad weather, and act Sy wera 
as a guard in case of accident to the Relieving-Arches. 
tiller ropes or wheel. | 

b. A tackle from a wharf passed beneath a vessel 
when careened, and secured to the opposite side, to 


Fig. 4257. 


RELISH. 


act us a guard against upsetting and to assist in 
righting. 

Relish. (Jvincry.) The projection of the shoul- 
’ der of a tenoned piece beyond the part which enters 
the mortise. See TENON. 

Rem’bérge. (i css:/.) <A long, narrow, low 
rowing vessel of war, formerly used by the English. 

Rem'blai. (fortificution.) The elevated portion 
of earthworks formed by the disposition of the deblai, 
or excavated materials. 

Re-lief'-line En-grav/ing. The process of Mr. 
Paliner of England, about 1840, in which a black- 
ened copper plate is covered with a ground of a deti- 
nite faeces of sulphate of lead, wax, and resin ; 
a tracing or photographic image is transferred to the 
ground; the ground is cut away by gravers or etch- 
Ing-points, so as to make lines down to the metallic 


surface, Which is blackened so as to enable the effect, 


of the work to be seen. The plate then receives a 
coating of graphite, and an leetro-Cist is made, 
forming a raised surface from which to print. 

The hight of the little ridges in the cameo cast in 
copper Is equal to the depth of the ground through 
which the jesigh was cut. In the broad spaces — 
the lights, where the lines are at a considerable dis- 
tanee apart and there is a danger of ink attaching 
itself to the plate in inking — wax is dropped upon 
the ground before b/ack/eading, so as to make eleva- 
tions at those points which become depressions in 
the electro-cast. ’ 

This process was adopted by Jewett and Chandler 
of Buffalo for many years in making the cuts for the 
Patent Office reports, and is still practiced by Mr. 
Chandler in making the cuts forming the illustra- 
tions of this Dictionary and numerous other works. 

Re-lief’-pro’cess. See PHOTO-RELIEF PROCESS, 

Remie-dy.  (Coining.) The allowance at the 
mint for deviation from the exact standard fineness 
and weight of coin. In England the remedy of the 
mint is: Gold, 12 grains per pound in weight ; 
vy; of a carat in fineness. Silver, 1 dwt. per pound 
in weight; 1 dwt. per pound in fineness. Copper, 
dy of the weight, both in weight and fineness. 

The remedy of United States gold coin is, double- 
eagle, one half grain ; smaller gold coins, one quar- 
ter grain. 

On coin in bulk, ydn of an ounce in 5,000 gold 
pieces of the denominations $20, $10, 35, $2.50 ; 
sho of an ounce in 1,000 gold pieces of the values 
$3 and 81. 

The remedy on United States silver coin is 14 
grains to the piece. Or, on coin in bulk, yao of an 
ounce in 1,000 silver pieces of the values $1, 50c¢., 
25¢.3 tha of an ounce on 1,000 dimes. On the mi- 
nor coins, 3 grains for the 5-cent piece ; 2 grains for 
the 3 and 1 cent pieces: 

Re-mon'toir. (//oroloqy.) A mechanism de- 
signed to render the force which sustains the move- 
ment of the escapement perfectly even. 

Re-mon’'toir-es-cape’/ment. An escapement 
in which the scape-wheel is driven by a small weight 
raised by the clock at intervals of thirty seconds, 
usually ; or by a spiral spring on the scape-wheel 
arbor, wound up a quarter or half turn at the said 
intervals. 

Rem/’o-ra. (Surgical.) An instrument to retain 
parts in place; as one to keep the intestines from 
protruding at the inguinal ring after the operation 


of castrating, or one to maintain a fracture in place 


or a luxation reduced. 
Render. 

block ; said of a rope. To reeve. To rack a tackle 

is to seize the parts together and prevent rendering. 
2. To try out lard or tallow. 
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1. (Nautical.) To pass through the: 


RENDERING-APPARATUS, 


1. (Plustering.) The first eoat of 
It is followed by the float- 


Ren/der-ing. 
plaster on brick-work. 
tiny coat and the setting coat, the latter of fine stuff. 

The first coat is sometimes termed the pricking- 
| up coat. When on lath it is said to be laid. Aen- 
dered and set is complete two-coat work on brick or 
stone, 

2. The process of trying out oil or lard from fat. 
See RENDERING-APPABATUS 3 LARD-TANK, 

Ren‘der-ing-ap’pa-ra/tus. An apparatus for 
extracting oil and lard from fatty animal matters. 
The object to be attained is to separate the purely 
oleaginous part from the cellular tissue inclosing it. 
“In household economy this is effected by simply 
heating the fat, previously cut into small pieces, in 
jan open vessel over the fire; this separates the 
greater part of the purely oily matter. The seraps, 
called crecklings, are freed from the remainder by 
straining and pressure. 

Somewhat more complicated arrangements are In- 
troduced when the process is conducted on a large 
scale, in order to more perfectly extract the oily 
“matter with economy of labor and material. 

Black's apparatus consists of a pan set in a fur- 
nace, Which ie two flues, the lower one communi- 
cating with the fireplace by means of apertures, 


Fig. 4258. 


Rendering- Pan. 


which may he closed when desired by dampers. The 
pan has a perforated false bottom, and in the space 
between the bottom and false bottom is arranged a 
| rotary stirrer. Above the false bottom is a hollow 
rotary shaft provided with arms. The pan has a 
tight cover, to which are suspended two plates, the 
‘upper one being provided with gutters. The interior 
of the pan communicates with a condenser which is 
connected with a drain or sewer. The vapors are 
condensed by means of cold water supplicd by per- 
forated boxes. 

Gray's apparatus (Fig. 4259) consists of a closed 
tank or kettle A having a jacket covering the part 
which comes in contact with the fire. The space 
contains water, which is heated so as to render the 
lard in the kettle. The vapors and gases which 
escape from the lard during the process of rendering 
are carried through a coil Z in a condenser, and 
afterward through a gas-purifier, or they may be 
conducted into the furnace and burner, A gage H 
indicates the amount of steam-pressure ; try-cocks at 
different hights are provided for drawing off the lard 
‘in a fluid state. See also LARD-BOILER ; LARD- 
| TANK. 


REPEATER. 


Fig. 4259. 
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REPEATER. 


into two or more shorter clr- 
cuits, the sounder or armature 
lever of one circuit opens and 
closes another circuit by all 
7 | action similar to that of a 
| relay. 


Fig. 4260 is a plan of Milliken’s. 
i? The main-line wire from one direction 
i (west, for example) passes through 
the relay-magnet a and the repeat- 
ing points } d/ of the opposite sound- 
er, and thence to the battery and 
/ground at f; the eastern line passes 
through d, ee’, and toc. 

The extra lucal magnets g / are so 
ath arranged that when either of their 


ay armatures is released, it is drawn 

rN back by the spring attached to its 

lever, bringing the latter firmly in 

' contact with the armature lever of 

Re-peat er. 1. the corresponding relay. The dotted 

(Horology.) A watch —_ 7 lines show the circuits from the extra 

made to strike the ee or wu" local batteries at t & If the main 
time when the stem || Ss circuit be broken in the western ' 

. ‘ = 4 wire, the relay a breaks the local 

1s pushed in. Some Sj | ) circuit in the sounder at /. The 

strike the hour and movement of the lever m of the 


quarters ; others, the 
hour, quarter, and odd | 
minutes. They are 
expensive and  deli- 
cate, owing to the as- 
semblage of so many parts within so limited a space. 

Some repeaters, in addition to their announcement 
of the hour when called on, will strike the hours and 
quarters as they recur. A striking watch merely 
a not the faculty for repeating when cailed on so 
to do. 

Alarms are also attached to watches. The ma- 
ee is somewhat similar to that of the alarm- 
clock. 

James II., in person, heard arguments on interfer- 
ing applications fur patents for repeating-watches 
(Barlow vs. Quare), and decided in favor of Quare 
(1676).. Priority of invention belonged, however, 
to Barlow, who employed two pins to strike the 
hours and quarters, while Quare afterward effected 
this with one only. 

The smallest repeating-watch ever known was 
made by Arnold for George I1I., to whom it was 
ae i on his birthday, June 4, 1764. Although 
ess than six tenths of an inch in diameter, it re- 
peated the hours, quarters, and half-quarters, and 
contained the first ruby cylinder ever made. Its 
weight was that of an English silver sixpence. Ar- 
nold made it himself, and also the tools employed 
in its construction. The king presented Arnold with 
500 guineas ($2,500) for this curious watch, and the 
Emperor of Russia afterward offered the maker 1,000 
guineas for a duplicate of it, which Arnold declined. 

2. (Fire-arms.) An arm which may be caused to 
fire several successive shots without reloading. In 
Colt’s and other revolvers, the charges are placed 
in chambers in a rotating cylinder, and brought 
successively in line with the barrel; while in the 
pene Winchester, and Henry rifles, and others 
of that class, a number of the cartridges are inserted 
in a chainber at the butt or beneath the barrel, and | 
fed and discharged singly by mechanisin connected . 
with the lock devices; metallic cartridges only are- 
employed, the case being automatically ejected after 
each discharge. See FirE-ARMS ; REVOLVER. 

3. (Telegraphy.) An instrument for automatically 
resending a telegraphic message at an intermediate . 

int, when, by reason of length of circuit, defective 
insulation, etc., the original line current becomes too 
enfeebled to transmit intelligible signals through the 
whole circuit. 


Rendering-Apparatus, 


sounder first breaks the extra local 
circuit at 2, causing the magnet A 
to release the armature o which is 
drawn back by the spring o’ against 
the top of the lever p, and the east- 
erm main circuit is also broken at 

ee’. The lever pis prevented from 
falling back when the circuit of d is broken by the tension of 
the spring o', which is so adjusted as to be greater than that 
of the spring p’. The apparatus on the right-hand side of the 
repeater therefore remains quiet while the west is working, 
and vice versa; the current through d being always restored 


if 


Milliken's Repeater. 


before that through A is broken, which is effected by the 
U-sha ring on the screw ¢. 

rie OBL is : fire-alarm telegraph-repeater. It has a series 
of large broad-faced circuit-wheels having teeth, in sets of 8, 
arranged spiraly on its periphery. These are faced with plati- 
num, and as t’.e wheels are revolved by clock-work and weight, 
make contact with springs also armed with platinum and ar- 
ranged in seta of 8, throwing the current into the line wires to 
the different stations in order, or to such of them as the opera- 
tor may desire. Those not. wanted are thrown out of circuit by 
a awitch-board. Numerical signals from 1 to 998 may be trans- 
mitted. In order that these may be repeated automatically, a 
series of toothed regulating-wheels, eo arranged as to be readily 
attached or detached, is provided. Each of these has only the 
teeth corresponding to the particular signal which it represents, 
and when placed in the train the current js not transwitted 
throuzh the current-wheels by the springsr which make the cir- 
cuit through it and the circuit-wheels, when the interspaces be- 
tween the omitted teeth are out of contact with the springs, 
The times in which these and the circnit-wheels make a revo- 
lution are automatically adjusted. so that equal intervals shall 


ap aide = ; are : elapse het.veen the striking of each tap of the signal, which de- 
The original circuit being divided | ye 


notes the units, tens, or hundreds, as the case may be; the 


REPEATING-CIRCLE. 
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gearing then ensures a complete revolution of the circuit-wheel ; 
the remaining part of the signal, if it consists of more than one 

lace of figures, is struck in a similar way, and the operation 
Is continuously repeated until the regulator-wheel is displaced. 


Re-peat/ing-cir'cle. A reflecting-instrument, 
on the principle of the sextant, for measuring angu- 
lar distances. The image of one of the observed 
objects, after being reflected from a mirror on a 

ivoted arm and again from a fixed mirror, is brought 
into coincidence with the other seen by direct vision ; 
the apparent angular distance is thus doubled, and 
the graduations of the circle, which are continued 
all the way around its limb,thus embrace 720° of are. 

It was first invented by Mayer about 1744. Bor- 
da, after whom it is frequently called, in 1780, intro- 
duced a second arm and vernier, to which Troughton 
subsequently added a third. 

The mean of the readings given by each arm is 
taken as the true angular measurement, which may 
be repeated continuously around the circle, bringing 
a different part of the limb into use at each repe- 
tition, thus tending to eliminate errors of centering 
and graduation. 

Notwithstanding the accuracy theoretically ob- 
tainable by this principle, there appears to be, says 
Sir John Herschel, some constant source of error in 
this instrument which in a large degree counterbal- 
ances its theoretical advantages. It has consequently 
never come into extensive use either in this country 
or England. See REFLECTING-CIRCLE ; SEXTANT ; 
QUADRANT. 

Re-peat/ing Fire-arm. One which discharges 
several successive shots without reloading. 


‘* After dinner was brought to Sir W. Compton a gun to dis- 
charge seven times, the best of all devices that ever I saw, and 
very serviceable, and not a bawble ; for it is much approved of, 
ey many thereof made.” — Pepys’s Diary, 1662. 


In the armory of the Tower of London are several 
Indian pieces known to be as old as the fifteenth 
century, and in principle similar to our revolvers. 
They have the defect of liability to ignite all the 
charges at once, and were abandoned as dangerous 
and useless. Specimens of British and French 
manufacture are in the museums of England and 
France; and the fire-arms of Collier, an American 

nsmith, 1818, and of another American in 1819, 

ave the defects of their predecessors. Colonel Colt 
is believed to be the first inventor of a really avail- 
able repeating pistol. (TEMPLE.) His first device 
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Fig. 


Chester's Fire-Alarm Repeater. ~~ =e 
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| was a number of barrels, but he subsequently de- 
vised the rotating cylinder breech and single barrel. 
See also MAGAZINE FIRE-ARM; REVOLVER. 
Re-peat/ing-watch. (Hovrology.) One con- 
structed to strike the hours and quarters when the 
stem is pushed in. See Repeater. 
Re-plac/ing-switch. A device forming a bridge 
by which the wheels 
of cars are replaced 
upon the track. 
A section is laid 
upon each track, 
and hasa shoe £ to 
which an inclined 
re B is jointed. 
he inclined sec- 
tion rests upon an- 
other shoe. D I 
are farther exten- 
sion-pieces which 
are pushed in below 
the wheels. 
Re-pous-sé'- 
work. A kind of 
chasing. It is ef- 
fected entirely by 
the hammer. The | 
workman uses a <¢ 
plain flat sheet of . 
silver, having be- ‘4 
fore him a model p 
of the article to be 
produced. The 
plate rests upon a 
soft bed of pitch or 
other composition, 
and with a small 
hammer the work- 
man produces indentations on the inner surface of 
the plate, corresponding to the design. A -small 
steel punch is, in some cases, employed ; and if the 
relief is accidentally made too high, it is reduced by 
counter hammering. 
Benvenuto Cellini, 1500-70, is celebrated in this 
and kindred branches of the arts. 
Re-press'ing-ma-chine’. A machine for re- 
pressing brick after being partially dried. Also 
used for making brick direct from the clay, in warm 
climates, where brick are used without burning ; 
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Switch for replacing Cars. 


REPRESSING-PRESS, 


Repressing- Machine. 


adobes. In that illustrated, the brick is placed 
within the mold, the sliding cover which had been 
sean aside for that purpose being replaced, the 
ever is depressed, raising a platen forming the bot- 
tom of the mold ; on throwing up the lever the re- 
verse movement of the eccentric allows the platen to 
descend a certain distance, the sliding cover is 
slipped aside, and a farther upward movement of 
the lever causes the platen to rise sufficiently to per- 
mit the brick to be removed. 

Re-press/ing-press. <A press designed for com- 


Fig. 4264. 
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” REREDOS. 


pacting bales of cotton, etc., into the smallest pos- 
sible compass for transportation. Grader’s (Fig. 
4264) has two steam-cylinders ab, the upper one of 
which is of greater diameter than the lower. The 
piston of the lower has a ratchet which engages with 
the toothed ares c d, to whose upper extremities are 
attached rods ee’ #7’ connected with the platen g. 
Steain admitted below the lower piston causes an 
upward movement of the segments, which, through 
the medium of the rods ee’ f f’, raise the pee and 
compress the bales placed between it and the immov- 
able bed h. If a greater pressure is desired than is 
thus obtainable, the piston of the large cylinder a is 
caused to descend; a clutch on its piston-rod then 
engages the teeth on the ratcheted piston-rod of the 
lower cylinder, and on admitting steam below the 
upper piston a farther upward movement is imparted 
to the platen g through the medium of the ratchet, 
ares, and connecting-rods. 

The power of the press may. be varied, — by using 
the lower cylinder alone; by working the epper 
er 


cylinder expansively ; by working the upper cylin 
Fig. 4265. 


expansively and the 
lower under full boil- 
er pressure; and by 
using full boiler press- 
ure in both cylinders. 
The  repressing- 
press may be of any 
suitable form and con- 
struction, but the 
steam or hydraulic 
form shown in Fig. 
4265 is compact and 
effective. 
Rere/dos. 1. 
(Architecture.) The 
wall at the back of 
an altar or seat. In 
Gothic churches it is 
usually in the form 
of a screen detached 
from the eastern wall, . 
and is ornamented 
with niches, statues, tse 
etc., paintings, or Repressing- Press. 
tapestry. Fine ex- 
amples occur at Durham and St. Albans, England. 
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RESAWING-MACHINE. 1920 


2. A projecting buttress on the back of a fire- ' 
place, or a movable plate occupying a similar posi- . 
tion. It is called a fire-back, and its office 1s to 
throw forward the fire, so that it may radiate into 
the room. Hollinshed calls it a rere-dorse. 

Re-saw/ing-ma-chine’. (JV oud-working.) A 
machine for cutting up squaved timber into small 
stuff or boards. | 

In the machine, Fig. 4266, a reciprocating-saw is | 
employed. The longitudinal feed is effected by the 
usual vertical rollers, rotated by gear connection with 
a shaft caused to revolve by a pawl at the end of a 
lever connected with the journal of the pitman, 
which causes the reciprocation of the saw-frame. 

A hand-crank and screw control the transverse 
feed of the stuff. 

In Fig. 4267, the squared piece to be cut up is 
drawn between the adjustable feed-rollers @ 6, by 
which it is presented to the saw ¢; the sword d guides 


Fig. 4267. 


Resawing- Machine. 


the severed board and prevents its fouling the opera- 
tive mechanism. The roller-turning and saw-rotat- 
ing gears are driven by the band pulleys c ¢, and the | 
transverse movement of the carriage fmay be effected | 
by turning the hand-wheel 9. 

Re-serve’-style. (Colfon-manufacture.) Aj 
method of calico-printing in which the white cloth | 
is impressed with figures in resist paste, and is after- | 
ward subjected first to a cold dye, as the indigo vat, | 
and then to a hot dye-bath ; the effect being the , 
production of white or colored spots upon a blue 
ground. Also known as the resist-style. 

Res/er-voir. 1. A pon for containing a supply 
of water for canal supply, irrigation, or the use of 
dwellers in cities. 

A reservoir erected by Nebuchadnezzar at Sippara 
was 140 miles in circumference. 

The lake of Meeris, constructed by the Pharaoh of 
that name to receive the snperabundant waters of 
the Nile at the time of overflow, and afterward 
yield them for prolonged irrigation, was described by 

iodorus Siculus (60 B. Cc.) as existing till his day. 
The circuit he gives, 3,600 furlongs, is almost in- 
credible. The canal connecting it with the river 
was 80 furlongs long and 300 fect wide. Sluices 
commanded the water-way by opening and shutting. 

The reservoir on Mill River, Mass. , which burst with immense 
damage to life and property, May 16, 1874, was an artificial lake 
between high hills. The confining dam at the lower end was a 
stone-wall five and a half feet thick at bottom, three feet at the | 


top, and 25 feet high. This wall was about 310 feet long, built | 
of uncut stone from a foundation four feet below the level of. 


RESIN. 
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the ground at the lower side, and was backed on the upper side 
with a bank of earth interwoven with branches of trees. The 
dam had been built eight years at the time of the catastrophe. 
See Dam. 


2. An attachment toa stove or range to hold hot 
water. 
It is heated by proximity to the stove itself or to 


Fig. 4268. 
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Reservoir- Stove. 


|the stovepipe. In Fig. 4268, it is behind the stove, 


having a flue 6 6 around and beneath it. 

In Fig. 1269, it is on top of the stove. Ina modi- 
fication of the latter form the boiler is made to sur- 
round the stovepipe. 


The reservoirs of ranges are ustally vertical iron 
boilers, ( onnected by pipes with the water supply of 
the city. The water from the main passes through 


pipes in the fire-chamber, or through a water-back, 


Fig. 4269.  ¢ = 
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Store with Reservoir. 


and thence to the boiler. <A pipe from the boiler 
proceeds to the sink to supply hot water at that 
point, a branch leading to the bath-room and another 
to the laundry. 

Res'er-voir-stove. One having a large boiler 
attached, to be constantly heated by the fire in the 
stove. See RESERVOIR. 

Re-sid/u-a-ry-gum. Also known as candle- 
yntch or chandler’s gun. The dark residuary matter 
from the treatment of oils and fats in the manufac- 
ture of stearine. It is darkened by the action of 
acid, and thence derives its name. It is used in 
coating fabrics for the manufacture of roofing, and 
combined with tar and asphate in making mastics 
and cement. 

Res/in. A vegetable product composed of hydro- 
gen, carbon, and oxygen. Distinguishable generally 
from gum by its solubility in alcohol and insolu- 
bility in water, while gums are soluble in water and 
insoluble in alcohol. There are many varieties of 
resins, derived from different species of trees. Some 
are naturally combined with the gums, forming what 
are known as gum-resins, Both these and the pure 
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RESIN. 


resins are generally termed gums. Kesins become 
negatively electrified by friction. They are largely 
employed in making varnishes, and some are used 
as medicines. The most common variety, known 
as rosin, is derived from the distillation of crude 
turpentine. 


Dr Sace, of Nuenburg, Switz., gives the following summary 
as to the resins of commerce: — 

Copal, amber, dammar, common rosin, shellac, elemi, sanda- 
rach, mastic, and Caramba wax can be reduced to powder. 

The following will become pasty before melting : amber, shel- 
lac, elemi, sandarach, and mastic; the others will become liq- 
uid at once. 

In boiling water, Caramba wax will melt ; common rosin will 
form a semifluid mass; dammar, shellac, elemi, and mastic will 
become sticky ; while copal, amber, and sandarach will remain 
unchanged. 

Damimar and amber do not dissolve in alcohol: copal be- 
comes pasty ; elemj and Caramba wax dissolve with difficulty ; 
while rosin, shellac, sandarach, and mastic dissolve easily. 

Acetic acid makes couimon rosin éwell; on all the others it 
has no effect. 

Caustic soda dissolves shellac readily, rosin partly; but has 
no intiuence on the others. 


| 


Amber and shellac do not dissolve in sulphide of carbon ; co- 
pal becomes soft and expands ; elemi, sandarach, mastic, and 
Caramba wax dissolve slowly ; while rosin and dammar dissolve 
easily. 

Oil of turpentine dissolves neither amber nor shellac, but 
swells copal ; dissolves dammar, rosin, elemi, sandarach, and 
Caramba wax easily, and mastic very easily. 

Boiling linseed oil has no effect on amber and Caramba wax; 
copal, shellac, elemi, and sandarach dissolve in it slowly, while 
dummart, rosin, and mastic dissolve easily. 

Benzine does not dissolve copal, amber, and shellac, but does 
elemi and sandarach toa limited extent, and Caramba wax more 
eusily ; while daminar, rosin, and mastic offer no difficulty. 

Petroleum ether has uo effect on copal, amber, aud shellac ; 
it isa poor solvent for rosin, elemi, sandarach, and Caramba 
wax, and a good one for dammar and mastic. 

Concentrated sulphuric acid is indifferent to Caramba wax; 
it dissolves all resins, imparting to them a dark brown color, 
excepting dammar, which takes a brilliant red tint. 

Nitric acid imparts to Caramba wax a straw color; to elemi, 
a dirty yellow; to mastic and sandarach, a light brown: it does 
Dot affect the others. 

Ammonia is indifferent toamber, dammar, shellac, elemi, and 
Caramba wax; copal, sandarach, and mustic become soft, and 
finally dissolve; while rosin will dissolve at once. 

It is not difficult by means of these reactions to test the dif- 
ferent resins for their purity. 


GUM-RESINS. 


Common Name. Botanical Name. | 


Native Place. 


Poland, 


Quality, Use, etc. 


Found in the mines, rivers, and sea-coasts of Prussia. 


Amber............ Si aac ehea ne ese Prussia, 
ClO: cer enie wees Used in varnish and for mouth-pieces of pipes. 
Ammoniacum ..... | Dorema ammoniacum.. Persia, ete........ Used as a stimulant in medicine. 
‘Aninie-o Aim ..< Hymenwma courbaril.... Brazil........... § Used for varnish. The Indian kind known In commerce 
Vateria indica......... , India........... as ‘‘ Indian Copal.” 
Forms a basis of biack varnishes, as Japan black, ete. 
Asphalte .......... hiss wee dee ae Sesame t Trinidad, Dead Used with sand for paving material. Affords petrole- 
| PeReteh ceria: um or rock oil. 
Assafertila ........ Narthex assafcetida, etc. Central Asia...... | Used as a stimulant and antispasmodic in medicine. 
Australian gum- Eucalypt ri Australia........ Affords resins f ish d prod tanni 
TESiNS....-2.-6- ucalyptus (va ous). { Mouse DE ere es a enn eg eee ee ae 
ta...........-- | Achras dissecta ...... ..| Guiana ..... .+....| One of the Sapotes ; allied in qualities to gutta-percha. 
Benzoin or Benjamin | Styrax benzoin........ | E. Indian Islands eit batty AM NEC TRG; RETAUMEEY. PONOISS 1 SAORds 
| Becomes solid on exposure to the air. Used to mount 
Canada balsam..... | Abies balsamea, etc.... | Camada.......... niicroscopic objects, for varnish, and as a cement for 
; optical giasses. a 
The solidified milky juice of many families of planta. Is 
Siphonia brasilienst . pa Dtaadl stat i very elastic ; has the property of uniting with sulphur, 
Caoutchouc....... )| Ficus elastica, etc...... Fast Indies...... ain: BER: Ja used for subidarine Coating. ete. 
Urceola elastica........ | E. Indian Islands shit werd ee ea et ot 


W. Africa, E. In- 


is of the highest value in mechanics and manufactures. 


Copal ........-.... | Hymensea (various)... dies 3. America Used for varnish. 
Dammar........... | Dammara australis. .... New Zealand..... ewe pal No adc a Pan Daa pine. 
Cal ad | East Indies...... Deep reddish-brown color. Used (after being dissolved fn 
Dragon's blood ... { Dre ee ee ate meh ‘ Canaries ....... ; alcohol) for staining material for marble, wood, leath- 
mere" €. 8. America...... er, etc., and to color varnishes. 
RIGO bids Sass Swe Werk k vee ede w aes siceasen’ | RPO DICR Gs on is een se ee Ointment, plasters, varnish. 
Galbanum......... | Ferula galbaniflua...... | Levant........... | Used in pharmacy. 
Cambogia gutta ..... . : 
Gamboge......... Hebradendron..... ee. mrs i Siam, : Yellow. Used as a pigment and as a gold lacquer, etc. 
Gambogioides, etc..... eee kaee (5 
, Produces much resin. Found in the eands about the 
Geranium ...... --. | Monsonia burinanni.... , 8. Africa...... <x Cape of Good Hope. The resin is produced after the 
Gum-dragon. ...... | (See Dragon's blood.) death of the plant. 
The solidified milky juice of many species of Sapotacese. 
: Being plastic when heated, is used in molding, electro- 
Gutta-percha ...... | Isonandra gutta....... | Malay Islands . .. plating, etc. Is a bad conductor of both heat and 
electricity. 
Tndian copal....... | Vateria Indica......... | India ........ ...- | Called ‘* Piney Varnish.’? Similar to Animi. 
India-rubber ...... (See Caoutchouc.) 
Kino.............. | Pterocarpus erinaceus.. | Gambia .......... | Used as an astringent in medicine. 
Resin produced by the puncture of a hemipterous insect 
: on the tree, especially the ‘ Peepul.”? Sold in com- 
TMC... ce ccovcecss ae eo ies } India. ....... merce as shellac, threadlac, blocklac. Used to make 
meee seer ore wea sealing-wax, glass-cement, varnishes, and bodies of 
; hats, etc. astringent. 
Mastic ............ | Pistacia lentiscus...... Sclo.......s+eee0. | Used for varnish. Employed by dentists. Aromutic, 
Myth qcasuanexses Balsamodendron myrrh | Shores of Red Sea { eae antispeamodic, stomachic, etc.,and In tooth- 
Piney varnish ..... | (See Animi and Indian copal.) | = ee , ‘ is 
: e residuum of the distillation of pyroligneous ac 
Pitch ...........-. | Pinus sylvestris........ | Sweden, etc..... { fron wool tae: [from the raw turpentine. 


Rosin .....cccceses 
Scammony .......- 
Shellac ......c0 eee. 
Storax 


Pinus palustris, etc..... 
Callitris quadrivalvis... 
Convolvus scammonia.. 
(See Lac.) 

Styrax officinale....... 


Algiers 


N. America, etc... 
Asia Minor....... 
Asia Minor....... 


The residue left after the distillation of oil of turpentine 
Used in varnishes. When powdered, affords pounce. 
Used asa purgative in medicine. {Incense. 


Soft; unctuous, and used as an expectorant. 
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RESIST RESON ATOR. 
Common Name. Botanical Name Native Place. Quality, Use, etc. 
Storax (liquid)..... Liquidumber.......... United Staten ..... Fragrant; bitter; expectorant. 
North Carolina, | Obtained by slow distillation of the branches and roots 
Tar (wood)........ Pinus sylvestris ...... erent: and Rus- ot the pine, etc., whilst burning in a nearly closed 
ee 8 e:0 heres Sie o/s pit. 
Tu tine ........ Pinus palustris........ Amerieca........... Used in medicine, painting, and as a solvent for resins. 
igh ec aah rade Abies picea...........- Europe.........+.. 
Turpentine (Venice) | Larix europoea......... Europe............ 
Gums PRoreEr. 
Gum-arabic........ Acaia arabica et vera... | N. Africa, Asia, etc. | Finest of the gums. Soluble in water. 
‘ Gum (British)...... Solanum tuberosum ... | Britain, etc....... Torrefied potato-starch. Called dextrine. 
Gum-tragacanth.. ares Cragacan- } Asia Minor, Persia | For mucilage and as a substitute for gum-arabic. 
Or vescntiaces 
Gum (various)..... Pyrus, prunus, etc..... Britain, etc...... sat has ala Exudes from apple, pear, cherry, and 


Re-sist/. (Dyeing.) A material applied to cot- 
ton cloth to prevent the action of a mordant or color 
on those portions to which it is applied in the form 
of a pattern. 

Resists act mechanically or chemically. 

Fat or paste forms a mechanical resist, as it pre- 
vents the access of the mordant or color. 

Chemical resists act upon the color, and prevent 
its fixing itself in the fabric. 

2. (Culico-dyeing.) A process in which those por- 
tions of the cloth which are intended to remain un- 
colored are saturated with a substance which resists 
the action of the dye when immersed in the dye-vat. 

The resist, a preparation of copper, imparts a brown 
tint to those parts to which it is applied, and the cloth 
is dipped in the dyeing solution, indigo in lime-water, 
with a proportion of copperas, which deoxidizes and 
decolorates the indigo ; on being removed from the 
vat the cloth is of a greenish hue, which soon becomes 
blue by the reoxidation of the indigo on its contact 
with the air; the parts covered by the resist become 
charged with blue in the vat, the copper salt partin 
with its oxygen to the indigo. The blue thus formec 
has no union with the fiber, and is easily removed 
by weak acid, while that formed in the spots not 
touched by the resist remains fast. 

In the china blue process the figures are printed 
with indigo thickened with paste, and by alternate 
immersion in lime-water and solution of copperas 
the indigo is dissolved and fixed in the spots where 
so applied by similar chemical reactions. 

In the discharge process, employed for black and 
white, or red or chocolate and white, the cloth is 

d through red or iron liquor, dried, and dipped 
in a mordant, — this is termed padding; it is then 
printed with citric acid, thickened with wasted 
starch, which discharges the mordant, so that when 
dyed the discharged figures are left white. Logwood 
is used for black, and madder for red and chocolate. 

Re-sist/ance-box. (Tclcgraphy.) An inclosing- 
box for a resistance-coil. 

Re-sist/ance-coil. (T7eclegraphy.) <A coil intro- 
duced into a circuit to increase the resistance. It 
has normally a greater resistance than the remainder 
of the circuit. It is usually of a material of a less 
conducting power than the main circuit, say of Ger- 
Ian silver in a circuit of copper. See RHEOSTAT. 

Res/o-na’tor. An instrument invented by Pro- 
fessor Helmholtz for facilitating the analysis of com- 
pound sounds. It consists, in its simplest form, of 
a tapering tube or a hollow bulb, spherical or nearly 
so in form, having an opening at one side for the 
air and a tube adapted to the ear at the other. When 
the instrument is fitted to one ear, the other being 
stopped, tones above or below the pitch of the reso- 


nator will be but imperfectly heard ; but if a note be 
sounded corresponding to the peculiar or proper note 
of the resonator, it will appear greatly intensified. 

Each resonator of this kind is adapted to the de- 
tection of but a single tone ; but Helmholtz has also 
devised a compound resonator, consisting of three 
tubes sliding one within the other, so as to adapt it 
to notes of different pitch. Another form has been 
constructed, having holes like a flute, which are 
opened and closed by the fingers. 

If the particular tone to which the resonator employed Is at- 
tuned is contained in the sound under investigation, that tone 
will be sounded by the resonator. 


By employing a set of these any sound or sounds may be 
wholly or partially resolved into elementary notes, proving that 


Fig. 4270. 
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Resonators. 


those emitted by the voice or by mneical instruments are not 
simple, but compound tones of diffi_rn 't intensity and pitch 
blending so as to form an apparent!) :iuiple note when 

by the unassisted ear. 


Resonator. 


RESPIRATOR. 


different musical tones upon the vibrations of flames. A series 
of organ-pipes tuned to produce the various notes of the gamut 
are ps ee one above the other upon a vertical stand ; at the 
side of stand are a series of gas-jets. When air is forced 
into the pipes each flame will vibrate in concord with the pipe 
to which it is opposite. 

A four-sided mirror, on a vertical axis, is rapidly rotated by 
means ofa crank and bevel-gears, when the reflections of the 
flames in the mirror present the appearance of a series of teeth 
as the flames rise and fall. 


Res’pi-ra'tor. A device worn over the mouth 
to exclude injurious matters, such as smoke or dust, 
from the lungs; or to change the condition of the 
air by passing it through medicaments or gauze. 

Respirators are used by cutlers and other gpl 
to exclude the dust from the lungs. Such respi- 
rators may have magnetic gauze, to attract the ee 
ing particles of steel. Respirators for persons hav- 
ing weak lungs have several plies of fine gauze, which 
warm the air as it sthrough. Professor Tyn- 
dall’s fireman’s respirator is attached to a mask, and 
consists of an iron cylinder packed with cotton wool, 
glycerine, and charcoal. e wearer is enabled to 
remain from a quarter to half an hour in an at- 
mosphere of smoke, which he could not otherwise 
breathe. ’ 

Galibert’s respirator (a) is designed for the use of 
firemen and others who may be compelled to enter 
places filled with smoke or noxious gases. It con- 
sists of a fire-proofed canvas sack, inflated with air 


Respirators. 


a bellows and pag He to the back ; this is pro- 
vided with two pipes leading to a horn mouthpiece, 
through which the wearer breathes ; a nose piece for 
expiration and goggles to protect the eyes complete 
the apparatus. 

The 2 pees of Rouquayrol and Denayrouze (0) is 
used by divers in submarine operations. It embraces 
an iron or steel reservoir, capable of resisting great 
pressure, and surmounted by a valved chamber 
which regulates the amount and pressure of the air 
inhaled by the workman. From this chamber a 
valved pipe having a mouthpiece, to be held between 
the lips, is conducted through the helmet which 
forms part of the armor worn by the diver. The 
cylinder is charged with compressed air by an air- 
pump at the surface, which need not be kept in con- 
tinuous operation. The valves admitting air from 
the cylinder to the chamber, and from the latter to 
the lungs, open and close automatically during the 
process of breathing. 

The cut illustrates a party of divers recovering a 
chest of gold which had been lost overboard from a 
steamer in the harbor of Marseilles. 

Rest. 1. (Zathe.) A device for supporting a 
piece of work in a lathe or vise. 
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Fig. 4271 is an instrument for illustrating the influence of 
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RETAINING-WALL. 


A lathe-rest is a horizontal bar attached to the 
bed or shears, for the support of the turning-tool. 

A slide-rest supports the turning-tool, and has 
motion in several directions by means of screws. See 
LATHE ; SLIDE-REST. 

2. A matport for the muzzle of a gun in aiming 
and firing. The arbalest or cross-bow and the earlier 
hand fire-arms were always thus supported, and the 
long guns of the Moors and Arabs are still univer- 


Fig. 4278 


sally provided with a device of this kind. In civil- 
ized countries the rest is employed by sharp-shooters 
and in practice-firing. See RIFLE. 

It may consist of a stake or picket, whose pointed 
end is driven into the ground, the gun resting in a 
crotch at the upper extremity ; or, as in some of the 
European armies, of a device having a screw point, 
by which it may be attached to a tree or 
other support. 
~*~ In experimental firing, an adjustable 
table or trestle, on which all that part 
7 of the gun in front of the trigger-guard 
__ rests, is sometimes employed. 

Fig. 4273 is Kinman’s rest. It is 
_ strapped around the body of the rifleman 
_ by the belts 4 d. It has a rigid vertical — 
arm £ carrying the adjustable pivoted 
- arm F. This has a free movement cor- 
- responding with the natural movement 
of the arm, and may be made to bear 
~ rigidly on the arm £, so as to afford a 
- firm support to the piece in aiming and 
firing. 
E Saw taitwanib-onr. One adapted for 
affording meals to passengers on board 
while traveling. See HorTEL-car. 

Re-tain'ing-wall. (Fnginecring.) 
A wall erected to maintain a bank of earth in posi- 
tion, as in sunk fences, faces of earthworks, railway 
cuttings, sea-walls, etc. 

A retaining-wall is, strictly speaking, one erected 
to hold an artificial bank in upright or nearly up- 


right position. A breast-wall is one erected against 
a natural bank, or one whose materials are undis- 
turbed, but whose face has been made by excava- 
tion. 

The proportions of retai -walls vary with the character 


and dip of the material at the back, and also with the degree of 
humidity of the strata cut by the excavation. They are re- 


RETICULATED GLASS. 


Sapa to stand against the lateral thrust and perpendicular 

The thickness under average circumstances may be, at the , 
bottom, one third of the hight, diminished by set-offs on the | 
inside. For walls exposed to the wash of water on the outside, | 
and to the percolation of water, a greater thickness is required, 
gay one half the hight. 

The maetrial will vary with local and economic considerations, 
stone, brick, or concrete; of the latter the French form (see | 
Rkron) may be considered the most perfect. 

Re-tio’u-lat’ed Glass. ((luss.) A species of 
ornamental glassware formerly made in Venice and 
recently revived by Pohl. It is produced by a net- | 
work of air-bubbles inclosed in the glass and arranged 
in regular interlacing series. A bundle of small 
glass rods are acnaigedl cylindrically, fixed by melted | 

lass, and heated till the rods cohere. The bunch , 
is then drawn out to u long cone and spirally twist- ; 
ed. Another bunch is similarly elongated and twisted | 
in the other direction. One of these cones is inserted | 
in the other and the two fused together. Wherever | 
the little rods cross each other a bubble of air is in- 
closed, and the reticulated appearance is thus given. 

Re-tio/u-lat‘ed Mi-crom’e-ter. Invented by 
Malvasia, about 1660, who constructed a network of 
silver wires, crossing each other at right angles, and 
dividing the field of the telescope into a number of | 
equal squares. It is used for measuring small celes- 
tial distances. The reticulated micrometer consists 
of an eye-piece of low power, having stretched across 
it a number of wires at right angles to and at equal 
and known distances from each other. The wires 
are illuminated with the lantern, and the object 
measured by noting the number of divisions covered 
by it. See Wire MicroMereEr. 

Re-tic/u-lat‘ed Work. (AJfisonry.) Masonry 
formed of small square stones or bricks placed loz- 
enge-wise. Sce RETICULATUM. 

e-tic’u-la/tion. A method of copying a paint- 

ing or drawing by the help of threads stretched across 
a frame so as to form squares. 

Re-tic’u-la‘tum. A form of masonry consisting | 


of layers of squared | 

stone laid horizon- 

. tally and obliquely 

hi > 80 as to present 
MOL LL, _~ their edges at the 

y ry » face of the wall, 


~ giving an appear- 
“2, ance of network; 
hence the name. 
Layers laid as! 
described usually | 


eS Sena 


va alternate with. 
= = courses laid flat- 
Opus Reticulatusm. wise. 


It is a fanciful 
style of masonry, adopted in ancient Rome, involv- 
ing great labor, and is not now in use. 

e-tired’ Flank. (Fortification.) A flank bent 
inward toward the rear of the work. For instance, 
the addition of such flanks, partially closing the 
gorge, changes a redun to a lunetle. See LUNETTE. 

Re-tort’. A vessel in whose chamber an object 
is subjected to distillation or decomposition by heat, 
a neck conducting off the volatile products. 

1. The retort of the pharmacy or laboratory is a 
vessel of glass, platinum, porcelain, or other mate- 
rial, and its various uses may be understood by con- 
sae Muspratt, Morfitt, and Ure. 

2. The retort of the gas-works is a cylinder or 
segment of a cylinder, and is formed of clay or of 
iron. The results are carbureted hydrogen, which 
passes off with various impurities which are elimi- 
nated by water, lime, copperas, etc. ; and coke, which 
forms a valuable fuel. See Gas. 
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RETORT. 


Clegg’s revolving-web retort, for making coal-gas 
(Fig. 4276), has a hopper a from which the coal, in 
small fragments, is delivered by a feed-wheel 5 on to 
an endless web c made of plate iron, passing around 
two drums dd, whose revolution causes it to travel 
at a slow, fixed rate, so that the coal may be exposed 
a sufficient length of time to the heat of the flues ¢¢ 
from a lateral furnace by which the retort is heated. 


Fig. 4276. 


\ . a) 


| On reaching the pipe f, which is made air-tight by a 


suitable door or by dipping into water, the coke is 
discharged from the web. 

Retorts for gas are now frequently made of clay, 
instead of iron, and are sometimes nearly 20 feet 
long, being charged from and discharging at each end. 
See GAS-RETORT. 

Fig. 4277 shows the relation of the different parts 
forming the ordinary gas apparatus. The coal is 
heated in the retorts, and the resulting gas conducted 
by pipes to the hydraulic main, the pipes dipping 
beneath the surface of water in the main, consti- 
tuting what is known as a seal, to prevent reflow 
of the gas. From the main the gas passes to the 
condenser, where it is cooled and the tar precipi- 
tated ; thence to the washer, in which the ammonia 
is removed by passing the gas through water ; thence 
to the purifier, where the sulphur compounds are 
removed by lime, sesquioxide of iron, iron ore, or 
other material. (See pages 953, 954.) From the 
purifier it passes to the holder, where it is stored for 
use. (See Gas, pages 943 - 957.) 

3. The retorts for the distillation of mercury from 
cinnabar, as erected by Dr. Ure at Landsberg, in 
Bavaria, resemble gas-retorts. 

In the quicksilver works of New Almaden, in California, the 
ore is roasted in closed chambers with luted covers. At Idris, 
in Austria, the mode is a true furnace process, the ore being 
above the fire, the volatile results, both of combustion and sub- 
limation, being conducted to condensing-chambers. In the 


Palatinate, retorts of pottery are used, their necks being luted 
into receivers containing water. Sec MERCURY-PURNACE. 


4. The retort for silver amalgam is shown at a (Fig. 
4278). It is commonly made twelve inches diameter 
inside, with a hood at the mouth having lugs to catch 
the clamp which fastens the door. The whole retort 
is set on cast-iron bearers in an arch, with the fire- 
grate under it. The neck of the retort passes through 
the back wall and connects with the condenser. The 
condensed quicksilver filters through a bag fastened 
on the end of the pipe, and is received into a tray. 
A cast-iron front, with closed doors, prevents the 
fumes from passing into the retort-room, and com- 
pels them to pass into the flue. Two tiers of amal- 
gam trays may be used in this retort at the same 
time, one above the other. The bottoms of the lower 
tier are circular, so as to conform to the shape of 
the retort. 

The iron retort for gold amalgam is a cast-iron 
crucible-like cup 8, to which a flat iron top is fas- 
tened, a bent Pipe of the size of small gas tubing 
passing out at the center, forming the neck of the 


RETORT-SCALER. 
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Fig. 4277. 
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Re-touch'ing-ta/ble. (Photography.) A glass- 


lled and collected under water at the end of | top table, or one with an opening to suit the size of 


ths tube, for future use. 
form of retort for gold amalgam. 


Retorts for Gold and Silver Amaigams. 

5. Nitric-acid retorts are cast-iron cylinders, and 
resemble those for coal-gas, or are made of glass or 
pottery in a sand pot heated by the furnace fire. 

There are many other retorts used in distillation 
and sublimation, such as those in which carbureted 


hydrogen and pyroligneous acid are obtained from 
wood, gas from tar, oil and other materials ae 
hydrocarbons. See works on practical chemistry an 
chemical manipulations. 
Re-tort/-scal/er. An instrument to cleanse the 
incrustation from the inside of coal- 
gas retorts. 

It acts mechanically to break 
away the scale, or is an arrangement 
for driving air into the red-hot re- 
tort to burn away the incrusted mat- 
ter. 

Re-tort/-stand. (Chemical.) A 
device (a) for holding retorts or flasks 
while heat is applied by a spirit- 

a 
lamp. It consists of a flat plate 
carrying an upright rod to which 
sliding rings of va- 
rious sizes are fit- 
ted ; these may be 
held at any suit- 
able hight by clamp 
screws. A similar 
upright with slid- 
ing rings is fre- 
quently added for 
holding the receiv- 
er, as at b. 


Fig. 4279. 


Retort- Stands. 


c is a section of another | a negative, inclined for the convenience of the art- 


ist, and used 


with a mirror 
below to throw 
light through a 
negative for the 
purpose of re- 
touching. For- 
merly, india- 
ink and a hair 

ncil were used to improve and repair the surface, 

ut a lead-pencil used as a stipple is now the usual 
instrument. 

Re-tract/or. 1. (Surgery.) «a. A towel or, rub- 
ber cloth, which is smvlaved: to hold back the flaps 
while the bone is being sawn off. 

b. A hook or hoe-like instrument of metal, hard 
tubber, or horn, to hold back masses of flesh or any- 
thing obstructing the view while operating on deep- 
seated organs. 

2. (Fire-arms.) A device by which the metallic 


RETRENCHMENT. 


cartridge - cases employed in breech-loading guns 
are withdrawn after firing. A lug or prong rests 
behind the flange of the 
cartridge and withdraws 
the spent shell when the 
breech is opened. In Fig. 
4282, the positive move- 
ment of the notched ex- 
tractor-plate loosens the 
shell from the bore, and 
after passing a certain point 
& spring comes into play, 
and gives a sudden impulse 
to the shell, which throws 
it clear of the fire-arm. 

Re-trench’ment. (Fortification.) a. A traverse 
or defense against flanking fire in a covered way or 
other portion of a work liable to be enfiladed. 

b. A breastwork and ditch behind another defen- 
sive work. 

ce. An interior rampart or defensible line to which 
& garrison may retreat to prolong a defense. 

e-tro-ver’sion-in’/stru-ment. (Surgery.) An 
instrument for rectifying an entire or partial inver- 
sion of the womb. 

Sims's uterine repositor consists of a short metallic 
sounder, rotatable on a long shaft, through which 
runs a rod, by means of which the sounder may be 
fixed at any angle after introduction in ulero, and 
the uterus restored to its normal position. 

Ret/ting, Rot/ting, Rat/ing. (Filer.) Steep- 
ing of flax or hemp, for the purpose of loosening the 
fiber from the boon and w ppoee by the soften- 
ing of the gummy portion which binds them. 

Flax, after the removal of the bolls and seed by rippling, is 
bound in sheaves and immersed in water, the sheaves being 
packed loosely and resting on thelr butts. They are covered 
with sods, grass side down, or by straw and poles. The water 


should be soft, and in gentle motion. Fermentation softens the 
rr snl binds the fibers and loosens the Aare from the bark 
On. 


The process re continued till the fibers part from 
the boon (the pith or internal woody portion), the bunches 
are , drained for twenty-four hours, and then spread 
and get wet alternately; the showers, 
sun, and air completing the sa tex ipa of the fiber for 
the mechanical treatment, — the brake and 
the scutcher. This exposure to weather 
is termed grassing. 


Fig. 4282. 


on the grass to dry 


: ——SJ 
The time occupied in retting is from six —___—___ 
to twenty days, accordi to temperature. 


Devo retting is accomplished by exposing the flax stalks 
to the weather, without steeping. the sun, showers, and 
air rotting the woody portion and washing away the mu- 


Schenck’s retting apparatus, 1851, consists of circular 
vata, in which the flax is placed, being kept down by a 
shy a while it is swelled by water maintained at a heat of 
90° by the introduction of steam Passing to the acetous 
fermentation, the mucilage is rendered perfectly soluble 
and is run off, the flax being then removed and dried. The pro- 
cess takes about sixty hours. The flax is exposed to the air 
upon frames or dried by steam heat. 

Bower's retting process ( English ) consists in alternately steep- 
ing and rolling the stalks, so as to soften and press out the 
mucilage by the alternate process 

Caustic ammonia, or other salt, ia added to the rain water, in 
which ie god is steeped. (Ammonia, 1 pound ; water, at 90° 
to 120°, 150 pounds.) The process takes about thirty hours 

Another 
alkaline solution in a vessel exhausted of air. 
take but a few hours. Heat is probably applied. 

The process with hemp is substantially similar to the water- 
retting of flax. 

The stalks in bundles are steeped in running streams until 
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process consists in the repeated application of an 
his is aaid to: 


REVERSE. 


Re-turn’/-valve. A valve which opens to allow 
reflux of a fluid under certain conditions. In some 
cases it is merely an overflow-valve which allows ex- 
cess of liquid to return to a reservoir. 

Re-veal!. (Carpentry and Masonry.) The verti- 
cal return or side of an aperture, chimney, doorway, 
or window. 

In a chimney it is equivalent to the jamb, or, 
when beveled, the coring. 

In windows the reveal is the outside-return, or the 
space between the window-frameand the exteriorarris. 

Re-ver’ber-a-to'ry—fur/nace. (Metallurgy.) A 
furnace in which ore, metal, or other material is ex- 
posed to the action of flame, but not to the contact 
of burning fuel. 

The flame passes over a bridge and then downward 
ae the material, 
which is spread up- Fig. 4283. 
on the hearth. SLEEELLEEEEELEEELELLLEEL: 

Seneca credits | < 
Democritus with the 
invention of the re- [ 
verberatory-furnace. | 

The reverberatory | 
is a very usual form 
of furnace, and is 
used in the treat- 
ment of many met- 
als. See list under 
FURNACES; also 
PUDDLING-FUR- 
NACE. 

Fig. 4283 is a re- 
verberatory, with 
water-chambers 
around the fire-box and in the fire-bridge. 

In Fig. 4284, air is heated by contact with the 
walls and introduced into the metal chamber in con- 
verging currents the full width of the throat. 


Reverderatory, with Water- Boshes. 


Reverberatory with Air- Ducts. 


The reverberatory-furnace for copper has a fur- 
nace-chamber, hearth, two tuyeres, tg two cisterns, 
into which the molten results of the process are dis- 
charged. 


The sole of the chamber is covered with a composition of clay 
unded charcoal, and the charge of black copper laid upon 
he furnace is filled with wood and lighted, and when the 
metal is melted, a blast from the two tuyeres ¢ ¢ is made to 
pees over the surface of the meta! in chamber A, oxidizing 
the sulphur, lead. and iron. The slags are raked off by the 
door D. Red acorim are formed containing suboxide of cop- 
which affects the malleability of the resulting metal. 
he operator withdraws a amall quantity of metal from time 


the cellular portion {s rotting, the gummy so much softened to time, and tests it under the hammer to judge of its condi- 


as to wash away, and the woody so far loosened as to readily fall 
daly eX tigly fiber when the stalk is dried and operated upon 
) @, 


Re-turn’-flue Boil/er. (Steam-engine.) <A 
steam-boiler in which the® heated gases return 
through a flue in the water space, after passing 
through a direct flue, or alongside of the boiler. See 
STEAM-BOILER. 


tion. 

The meta] is flowed from the hearth to the cisterns B B, and 
water thrown on the surface, producing a congealed scale of red 
metal This is removed, and the process repeated until the 
metal is all reduced to the form of blistered scales or plates. See 
CALCINING-FURNACE, Fig. 1023; Copper-rurnace, page 618. 


Re-verse’. The back of a coin; in contradis- 
tinction to the obverse, or face. 


REVERSED ARCH. 


Re-versed’ 
Arch. An _ arch 
with its convexity 
downward. An in- 
verted arch. 

Re-versed’ 
Curve. (Rail- 
way Engineering.) 
When a curved part 
of the track, in- 
_.. stead of terminating 
‘in a tangent, joins 
another curving in 
an opposite direc- 
tion, the two are 
said to form a re- 
versed curve. 

Re-versed/ 
O-gee’. (Architec- 
ture.) The cyma 
reversa, a molding 
composed of two 
circular arcs, the 
upper convex and 
the lower concave 
to the surface from 
which it projects. 
Re-verse’-valve. (Steam-engine.) <A valve in 
a steam-boiler opening 
inward to the pressure 
of the atmosphere when 
there is a negative press- 
ure in the boiler. A 
vacuum-valve. 

Re-vers/i-ble Fil’/- 
ter. One through which 
the fluid may flow in 
either direction. In 
thatshown, the filter- 
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and open in reverse direc- 
tions ; either may act as 
the inlet or outlet, according to the way the water 
flows. 

Re-vers/i-ble Lock. A lock which may be ap- 
plied to a door hinged 
to the jamb of either 
side, or opening either 
inward or outward. 
This involves turning 
the latch-bolt over, so 
that its beveled edge 
may slide freely over 
the catch, without re- 
quiring the knob to be 
turned in order to close 
the door. 

In Mallory, Wheeler, 
& Co.’s lock (Fig. 4287), 
this is effected by sim- 

ly pulling the bolt 
tinesed until it clears 
the notch in the rim, 
and turning it half 
round. 

Re-vers/i-ble Mouth-bit. (Menage.) A bit 
having a rule joint; when in one position it works the 


7 Ss 
Reversible Filter. 


Mallory, Wheeler, § Co.’s Reversible 
Lock. 
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ing material isinclosed\ \. 
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in a porous cylinder, \\ 


REVERSING-COUNTERSHAFT. 


Re-vers/i-ble Plow. (Agriculture.) A plow 
whose cutting apparatus is capable of being reversed, 
to throw the furrow slice in either direction, as re- 
quired. See SIDE-HILL PLow. 

Re-vers/i-ble Seat. One for railway-cars, so as 
to be laid over on either side, 
according to the direction in 
which the car is traveling. 
In Fig. 4288, the head-rest 1s 
padded, and traverses the 
seat-back, so as to be drawn 
upward from either side. 

Fig. 4289 has a hinged 
back, is reversible on its 
frame, and has hooks and 
flexible side-straps for sup- 
porting the arms of the sitter. 

Re-vers/ing. (Engrav- 
ing.) Obliterating engraved 
lines on plate by means of 
blows of a bare hammer on 
the engraved plate, whose back 
rests on a sheet-lead covering 
to the anvil. The reaction of the lead causes it to 
rise in ridges corresponding to the engraved lines, 


Reversible Car- Seat. 


‘ oll) an ta \=7 a 
ten ww eae SS an aoe ee > 
CIA 

> 
s 


Reverstble and Reclining Seat. 


and to drive the -thin plate before it, filling up the 
cuts in the face of the plate, and making a corre- 
sponding concavity in the back. 
Re-vers/ing-coun’ter-shaft. (Machinery.) One 
which may be rotated either way for changing the 
direction of motion in the machine driven by it. 
One of the pulleys a b, which are loose on the shaft, 
carries a straight and the other a crossed belt pass- 


same as the Pelham, while, if reversed, it becomes a | ing through the forks cd; on moving the lever e to 


stiff-mouth bit. 


the right ‘or left, either belt may be transferred to 


REVERS]NG-GEAR. 


the fast pulley f, causing it and the countershaft on 
which it is keyed to turn in either direction. 

Re-vers/ing-gear. (Sicam.) The apparatus for 
reversing the motion of a marine or locomotive en- 
gine, by changing the time of action of the slide- 
valve ; the eccentric being in advance of the crank 
for the forward motion will, if turned to an equal 
distance behind the crank, produce a backward mo- 
tion. 

Re-vers/ing-han’dle. (Steam-engine.) A lever 
which operates the valve so as to reverse the action 
of the steam. A reversing-lever. 

In locomotives, the lever of the link-motion con- 
trols the valve entirely, both for forward and revers- 
ing motions and for throttling. 

In marine engines, the reversing movement is by | 
means of a wheel and worm acting upon a rack. 

Re-vers/ing-mo’tion. An appliance by which 
the motion of the engine is chan i from the direct | 
to the reverse, as in the case of a crank which is | 
caused to turn in a direction contrary to its former | 
motion, or the driving-wheels of a locomotive to 
rotate backwardly. 

The action of the steam is reversed before the pis- 
ton has completed a given stroke, so that the parts 
which receive motion therefrom return on their for- 
mer motion, or back, so to speak. 

-The reversing-apparatus of the locomotive, where 
it is most used, is the LINK-MOTION (which see). 

Another common form is the eccentric-rod, whose | 
gab-hook is attached to one or the other of the wrists 
on an arm keyed to the rock-shaft. 

Re-vert/ing-draft. In steam-boilers, when the 
current of hot air and smoke returns backward on a 
course parallel to its former one. In contradistinc- 
tion to a direct, wheel, or split draft. 

Re-vet’ment. - 1. (Fortification.) A facing to 
a wall or bank, as of a scarp or parapet. 

The material depends upon che character of the 
work, whether permanent or field works. In the 
former the revetment is usually of masonry; in the 
latter it may be of sods, gabions, timber, hurdles, 
Trails, or stones, 


A full revetment is carried up the scarp, exterior slope, and su- 
perior slope. See PARAPEt. 

A demi-reveiment is when a portion only of the rampart is 
revetted. 

A rectangular revetment is one in which the vertical walls 
have an equal thickness throughout. 

A leaning revetment has a wall of even thickness, sloping to- 
ward the bank. 
A sloping revetment is thicker at the base, the back vertical. | 


ee counter-sloping revetment has a sloping back and vertical 
A hollow revetment has a vaulted or defensive gallery in the 
rear. . 

A counter-arched revetment ia similar to the hollow, having a 
gallery with embrasures or (oop-holes. 


2. (Civil Enyineering.) A retatning or breast wall | 
at the foot or on the face of a slope. See RETAINING- | 
WALL; BREAST-WALL ; DIKE; SEA-WALL. 

Re-vise’. (Printing.) The second proof sub- 
mitted to the author, in order that he may examine 
whether the corrections have been made. 

The first proof is for the office reader. 

The second, or clean proof, for the author. 

The verise, for the author. 

Re-volv/er. 1. (JVeupon.) A fire-arm having’ 
a revolving barrel or breech cylinder, so as to dis-— 
charge several loads in quick succession without 
being reloaded. In some pistols the barrel has a 
plurality of bores, in which the charges are inserted . 
and from which they are fired ; more commonly, as | 
in Colt’s, the weapon has a cylinder at the base of 
the barrel, containing several chambers, generally 
six, in which the loads are placed, and afl are fired , 
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REVOLVER. 


through the single tube which constitutes the bar- 
rel; in all the rotation is caused by devices actuated 
by the lock mechanisin. 

The principle is not new, but it was first made a 
practical success by the late Colonel Samuel Colt. 


Colt’s revolving pistol is shown in section at D, and the cyl- 
inder and revolving mechanism detached at E. In general 
construction it closely resembles the rifle. The barrel c is of 
steel and rifled. It has a socket beneath for receiving the ram- 
mer d with its lever d’ and fixtures, and a longitudinal socket 
and transverse slot to receive and secure the cylinder-pin e. 

The cylinder / is of steel, and has five or six chambers, of the 


| same size as the barrel, or a very little larger, bored through it 


nearly to the rear end, leaving a sufficient thickness of metal to 
insure against bursting. Behind and entering each chamber a 
cavity is made, at the of which is a screw-threaded orifice, 
entering the cylinder, into which a cone is screwed. 

In another hole bored axially through the cylinder, the pin 
on which it turns passes, one end entering a cavity in the base 
of the lock-frame, and the other a socket in the enlarged por- 
tion beneath the barrel, where it is secured by a key. 

On the base of the cylinder fis a ratchet having as many 
teeth, five or six, as the chamber has barrels. The teeth are 
so arranged that when the hammer is at full cock, a chamber 
is directly in line with the barrel. On the surface of the cylin- 
der are cut as many small slots as there are chambers. That 
which happens to be lowest at the time is entered by a bolt 
which is moved by the action of the lock, and is pressed into 
the slot by a spring, so that while in this position the cylinder 
is immovable. 

The lock-frame is directly in rear of the cylinder, and con- 
tains the firing mechanism. 

The sear and trigger are in one piece, as are also the hammer 
and tumbler g, upon which the main-spring acts directly. On 


the face of the tumbler is a pawl or Aand h, which successively 
engages each of the teeth on the rear of the cylinder; and the 
tumbler has also a projecting pin which at the proper time en- 
gages the bolt that locks the cylinder, lifting it out of the slot | 
and allowing the cylinder to rotate under the action of the 
hand. When the pin no longer acts u 
the spring into the next notch whic 


n the bolt, it is forced 


by presents itaelf. 


The operation is as follows: The chambers having been 
loaded by inserting a cartridge successively in each and forcing 
it home by the rammer and its lever, and capping each cone, 
the hammer, supposed to be resting on one of the cones, is 
drawn back ; this causes the pin on the tumbler to disengage the 
bolt from the lowermost slot in the cylinder, and the hand en- 
gages a tooth and rotates the cylinder ! , or! , of a revolution ; 
on arriving at full cock the pin is disengaged from the bolt, 
which then falls into the next slot and locks the cylinder; the 


' weapon may then be discharged by pulling the trigger. 


In those pistols which are designed for firing metallic car- 
tridges, the cartridge is inserted at the base of the cylinder, the 
case being afterward pushed out by s device analogous to the 
rammer just described. 


Fig. 4292 shows a group of Colt’s revolvers, 

A, the revolver musket for infantry. 

B, a revolving rifle for sporting. 

C, a revolver-carbine. 

d, a pistol. 

¢, © pistol mounted on a supplementary stock for 
shooting from the shoulder. 


Colonel Colt obtained his first patent in 1886, but his weapon 
was not perfected unti) 1845 On visiting England, he under- 
took to investigate the origin of repeating fire-arms, and the re- 
sult of his researches was that arms similar in principle to his 
own revolver had been invented four centuries before. 

Tn the Tower of London he was shown a match-lock gun, dating 
hack to the fifteenth century, and closely resembling, in the 

rinciple of ita construction, the revolver of the present day. 
t has a revolving breech with four chambers, mounted on an 
axis fixed paralle) tothe barrel, and on that axis it may be 
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Colt’s Revolvers. 


tarned round, to bring any one of the four loaded chambers in 
succession in a line with the barrel, to be disc through 
it. There are notches in a flange at the fore end of the revoly- 
ing breech to receive the end of a spring, which is fixed to the 
stock of the gun, for the purpose of locking the breech when a 
chamber is brought round into the proper position. The ham- 
mer is split at the end, so as to clasp a match, and to carry its 
ignited end down tothe priming powder, when the trigger is 
pulled. Each chamber is provided with a priming-pan that is 
covered by a swing lid, and, before firing, the lid is pushed aside 
by the finger, to expose the priming powder to the action of the 
lighted match. In the lower armory was a specimen of a re- 
peating fire-arm of a more recent date, though still very ancient, 
and presenting considerable improvement on the preceding one. 
It has six chambers in the rotating breech, and is furnished 
with a barytes lock and one priming-pan, to fire all the cham- 
bers. The priming-pan is fitted with a sliding cover, and a ver- 
tical wheel with a serrated edge prec intoit, nearly in contact 
with the powder in the pan. To this wheel a rapid motion is 
given by means of a trigger-spring, acting upon a lever attached 
to the axis of the wheel, and the teeth of the wheel strike against 
the barytes, which is brought down, previously to firing, into 
contact with it, and the sparks thus emitted set fire to the 
 aeprtinases the priming-pan, and discharge the piece. In this 
, also, the breech is rotated by hand. 


In Smith and Wesson’s revolver (Fig. 4293), the 


Smith and Wesson’s Rerotver. 


{ 


cylinder is rotated in the usual way by a click oper- 
ated by the hammer in cocking and firing. 


The cylinder is connected with the barrel, which is pivoted 
to the lower metallic part of the stock, so that by setting the 
hammer at half cock, raising a spring-catch a, and depressing 
the muzzle, the bottom of the cylinder is turned up to receive 
the metallic cartridges. When the muzzle end of the barrel is 
thrown upward, the spring-catch reéngages in the back plate, 
and the pistol may be fired. 


Fig. 4294 shows six revolvers which are interest- 
ing in the history of that fire-arm. 


a is a matchlock of the fifteenth century, in the Museum of 
the Tower of London. It hasa revolving breech with four cham- 
bers, which rotates on an arbor parallel to the barrel. The . 
chamber is turned by hand. 

6 is an arquebuse, with six chambers, each of which carries ita 
own pan for priming powder. A movable plate covers the pow- 
der-pans and exposes thein serially to the match as a given 
chamber comes in line with the barrel. This is an Oriental 
piece, and was given to Mr. Forsyth by Lord William Bentwick, 
the governor-general of India. 

c is an arquebuse, in the Tower of London, with six chambers 
in a revolving breech, and a flint lock. Thia has a sliding plate 
over the powder-pan. The turning of the breech is automatic. 

d@ is the arm of John Dafts, of London, and has six chambers. 

eis Elisha Collicr’s arm, patented in the United States in 
1818. The charge-cylinder has five chambers, and is turned by 
hand. The cylinder is held between two plates, of which the 
lower presses the cylinder toward the barrel, and the upper 
plate anne the chambers. The rod eerving to charge the 
chambers is placed in the stock. The hammer carries a maga- 
zine of priming placed in the stock. This gun is No. 1260 of the 
collection in the Museum of “ St. Thomas d’ Aquin,”’ in Frauce, 
where also are several other ancient arms with revolving-cham- 
bered breeches. 

is a revolving-chamber flint-lock plato! at Woolwich. 

hey are thus described in Turgan’s ‘‘ Etudes sur |’ Artillerie 
Moderne,” Paris, 1867. The cylinders are all revolved by hand, 
and not by special mechanism. Three are with matches, and 
were made in the beginning of the seventeenth century. One 
(No. 1251) is a smal) flint-lock hunting arquebuse: the cylinder 
has eight chambers. The vent is closed by a sliding cover; a 
spring with a hook stops the cylinder at the time it is in line 
with the barrel. 

1252 (of the same collection) is an arquebuse with a match ; 
the cylinder has five chambers, and turns upon an axis parallel 
with the barrel. It has a pan foreach barrel. 

1258 is ao five-charge match arquebuse, having but one pan, of 
which you revew the priming at each shot. 

1264 is a German musket of the middle of the seventeenth cen- 
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Revolvers (from the Fifteenth Century to 1818). 


tury. It hasa wheel-lock. It has three chambers, and turns 
on an axis lel with the barrel. 
ve-chambered French flint-lock gun of the eigh- 


cen . 
12656 is a gua of the same date, with six chambers. 

2. (Husbandry.) A hay or stubble rake whose head 
has two sets of piges ee eea: from opposite sides 
in the same plane. e set in advance having col- 
lected a | the rake is tipped, making half a revo- 
lution, discharging the load and bringing the other 
set of teeth into action. See Fig. 2454, page 1082. 

Re-volv/ing. Having a motion in an orbit, as 
that of a planet around the sun ; the cylinder of a 
revolving-cylinder steam-engine around the shaft ; 
the planet-wheel of the sun-and-planet motion around 
the sun-wheel. 

The terms rotary and revolving should not be con- 
founded, as they are needed in their specific senses. 

Rotation on an axis, as a carriage-wheel, a sun- 
wheel. 

Revolution, as cited above. 

Re-volv'ing-boil/er. (Paper-making.) <A boiler 


Fig. 4295. 
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1930 REVOLVING-CYLINDER STEAM-ENGINE. 


for paper-stock or pulp, rotating on trunnions, 80 as 
to agitate the contents and expose the stock fully to 
the hot-water, steam, chemicals, etc. See PuLp- 
BOILER ; PULP-DIGESTER, etc. 

Re-volv/ing-brush. A mechanically rotated 
brush for the hair or for sweeping. The example is 
intended for barbers’ use; the frame has a curved 
portion resting against the person of the operator, 
and an elastic 
loop passing 
around his 
neck, and is 
turned by a 
hand-crank and 
spur-gears. 

Re-volv'- 
ing-car. One 
which rolls as it 
travels. In the 
example, a cy- 
lindnical recep- 
tacleisattached 
to an axle sup- 

rted in a 
rame by two wheels, which run loosely on the axle 
to allow them to turn more easily. Each frame 
has a tongue, and two or more cars can be attached 
to each other. 

Re-volv'ing-cy]/in-der Steam-en’'gine. One 
whose cylinder is mounted on trunnions and is 
caused to rotate by the reciprocation of the piston, 
in contradistinction to the rotary engine, in which 
the pistons rotate on an axis within a steam drum. 

The sectional view , e its 
having « secre (Fig. 4297) exhibits an engine of this class, 

two cylin- 


D D rigidly 
attached to it and 


radial line. These 
cylinders have a 
common pieton- 
rod, which is at- 
tached at ite cen- 
ter to a crank-pin 
in such a manner 
that every revolu- 
tion of the fiy- 
wheel A caused by 
the action of the 
steam in the cylin- 
ders produces two 
revolutions of the 
crank. 

The _atatio 
disk-valve J, wit 
porta d d'’ and 
grooves f /’, and 
pipes or channels 
ec c', control the 
admission and ex- 
haust of steam. 

In Scott and Mor- 
ton’s ateam-engine 
(Fig. 4298), the cyl- 
inder a is moun 
on trunnions ¢ d 
and the piston-rod 
bis connected toa Revolting- Cylinder Steam- Engtne. 
wrist-pin on rae ® 
wheel /. e trunnion ¢ is journaled eccentrically in the 
hub of the fly-wheel, 80 that each revolves 
on its own axis. Previous to starting the engine, the piston 
sim is pee at half-stroke on one side of the fly-wheel center. 
AN team is admitted to and exhausted from the cylinder 
‘™ through ports in the trunnion d. ¢ is the steam-chest. 

; The valve motion is controlled by the lever g, by 
mZ which the engine is started or reversed, and by = 
it back or forth on the arc A the lap of the valve 


changed. 

In Kipp’s revolving-engines the exterior cylinder, to 
which a belt may be directly applied, it being surrounded by a 
lagging for that purpose, is caused to rotate by the red 
of two pistons with duplicate heads in cylinders whose axes are 
at right angles to each other. The -heads a a! are con- 


me 
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Revolving Steam- Engine. 


nected, as are also bb’, by the pieces cc ec’c’. Yokes dd! con- | admitted through the valve /to the central space g, which serves 
nect these with a crank eon the main shaftofthetrunk. Steamis asasteam-chest. The arrangement of the ports is shown ati. The 
drum is mounted on trunnions, through one of which the steam 

Fig. 4299. enters, the other serving to exhaust through one of the hollow 


Fig. 4300. 
SS] 


PI OO Ona 


7 Tay 


Yat 
la 


aaa? 


, : 

he oe feat a wiz 
Lee vat 
SS seal aa i 


ges ye ae Ee 


SLLAPLLELLEVITTILLE | 


DPITIL MAEIPIS LAD SSG AD, 


° 
: BAieererr 


Kipp’s Revolving- Engine ( Sections). 


shaft also onerates the feed-water pump. 
In Fig. 4301, the drum C rotates in bearings, the steam pass- 
: ; _ {ng in and out at the respective trunnions. The cylinders oscil- 
Kipp’s Revolving- Engine ( Perspective View). | late in bearings in the heads of the drum, and revolve with it. 


| pillars k into the feed-water heater /; an eccentric on the main 
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REVOLVING-FURNACE. 1932 REVOLVING-GRATE. 
Fig. 4301. running longitu- Fig 4303. 
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that are formed 
in the tubular 
ribs, which have 
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mS sage ofair. When 
the several sec- Breckner Roasting- Furnace 


tions are in place, ( Transverse Section). 

the entire parti- 

tion or diaphragm has the form of a rhomb, whose 
ends are obtuse angles. It is placed at an angle of 
10° or 15° with the longitudinal axis of the cylinder, 
|so that as the cylinder containing the charge is re- 
_ volved, the diaphragm causes a continuous passing 
and repassing of the material from one end to the 
‘other, thereby mixing the whole mass. A door for 
charging and discharging the ore is placed on the 
surface of the cylinder opposite the partition. The 
outside of the cylinder has flanges which rest on the 
‘rollers, and a toothed rib, with which 
the pinion is placed in gear, causing the 
The reciprocating pistons are connected by cranks to planetary | 
gears H H, which mutually and severally engage a fixed sun- 


wheel J on the central axis. Power is transmitted by a belt 
on the drum. 


Re-volv’/ing-fur’nace. The 
Briickner revolving-furnace, for chlo- in i 
ridizing, desulphurizing, and roasting mena 
ores is shown in Figs. 4302, 4303, and commie fet 
4304. It is designed for roasting ores eS wa 

Pn ‘ “5 . d 
with salt, and is a horizontal cylinder, _ = 
constructed of boiler-plate iron and ee . es 
lined with fire-brick. It is 12 feet long . == 
and 6 feet in diameter, supported on 
rollers, on which it is rotated by gear- 
ing. One end of the cylinder com- 
municates with a brick fireplace, while 
the opposite end is let into the stack ) 
sO Sor thine tie Hate ne Bruckner’s Revolving- Furnace ( Longitudinal Section). 

: interior of the cyl- 
inder. Within the cylinder there is an iron dia- | whole to revolve. The fireplace and fire-flue are of 
phragm or partition protected by fire-proof material and brick or stone, with funnels large enough for the 
| ends of the cylinder, which may fit into their places 
Fig. 4502. easily and revolve. Between the end of the cylin- 
der and the stack there is a dust-chamber, in which 
the fine material that is carried through with the 
draft may have an opportunity of settling. The 
_charge of ore for the cylinder consists of 3,000 to 
4,000 pounds, with from 6 to 10 per cent of salt. 


7 


ing only one or two revolutions per 
minute; it consumes about three 
quarters of a cord of wood per day ; 
the chloridation is said to be very 
thoroughly effected. See also Roast- 
ING-FURNACE ; SILVER PROCESS ; 
DESULPHURIZING- FURNACE 3; SIL- 
VER-MILL ; SHAFT-FURNACE. 
Re-volv'ing-grate. 1. One 
Which exposes different portions in 
turn to the feed-opening and to the 


a ee a ee SS = greater fire heat, so asto coke the coals 
———————— oe and then gradually bring them to the 
Brackner’s Reedlring- Furnace ( Perspective View). point where the fire is more urgent. 
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The cylinder revolves slowly, mak- - 


REVOLVING-HAMMER. 
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REVOLVING-SUN. 


2. An ore-roasting furnace with a horizontal re- 
volving-hearth. See RoAsTING-FURNACE. 

Re-volv/ing-ham’/mer. A hammer revolving 
with a shaft. 


In Fig. 4305, the apparatus consists of an armature revolved 
by a crank which 
carries two hammers 

whose handles,hinged 
respectively upon 
axes at the ends of 
the armature, may 


armature and upon 
opposite sides there- 
of in such manner 
that the hammers 


armature lying with- 
in or nearly within 
the orbit of the axis 
to which the handles 
are secured, and the 
circle described by 
the armature. A 
rim or guard of un- 
equal but proper curvature, which lies in the orbit of revolu- 
tion of the armature, prevents the hammer from being thrown 
from its support by centrifugal force until it shall have 
beyond a plane projected vertically through the axis of the 
armature. 


Re-volv/ing-har’row. One which rotates ina 

lane parallel to the earth's surface, to assist the 
. ing action of the teeth. 
beams that hold the teeth are attached at their inner 
ends to a hexagonal central hub of iron, provided 
with mortises in each of the six sides. See also 
Harrow. 

Re-volv/ing-light. One character of light as 
displayed from a lighthouse. It is one of the forms 


Fig. 4306. 
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Revolving- Harrow. 


of interrupted lights ; the others are termed inter- 
mittent and ing. Each of the three is dis- 
tinguished from the fixed, whose beams are constant. 


fold back upon the_ 


will rest upon sup- | 
ports attached to said | 


In Fig. 4306, the. 


| 
| 
| 


} 


ST 


utes, as may be required, a 
light gradually increasing to 
full strength, and then de- 
creasing to total darkness. 

The intermittent has a 
steady light for a short time, |}, 
anda sudden eclipse, forming 1 
a dark interval. : 

The flashing is a revolving 
light in which the light is 
always visible, but alternates | 
in power, the light rising 
and sinking at intervals of 
five seconds. See Licur. 

The reflectors are attached 
to a square reflector-frame, 
having an upright central 
shaft on which the apparatus 
turns. This is supported bya 
socket below and a bridge- 
piece above. It is rotated by clock-work and gearing. When 
the light is alternate red and white, the lamp chimneys of the 
lights on the respective sides are of red and white glass. When 
two white lights alternate with one red, or vice versa, the frame 
is triangular or hexagonal, and the lights on the respective 
sides are suitably arranged for the sequence of colors. 


Fig. 4307. 


Re-volv/ing-ov’en. One having pans which re- 
volve on a horizontal axis, or a horizontal hearth on 


The object is to pass the bread once 
around within the time required 
for baking, taking off a batch 
) of loaves and putting on a batch 
of dough at each portion of a 
revolution. See OVEN. 

Re-volv'ing-pan Mill A mill for grinding 
mortar, etc. The pan @ is caused to rotate by a 
pinion on the shaft of the pulley 6, which engages 
a circular gear on the bottom of the pan. Its rota- 
tion causes the rollers ¢ c’, journaled in bearings in 
the uprights of the frame, to revolve and comminute 
the material beneath, which is 
directed toward them by curved 
scrapers. 

Re-volv/ing-press. One 
form of baling-press, in which, 
as the box revolves, screws act- 
ing in stationary nuts actuate 
the followers in the box, ap- 
roaching or withdrawing them according to the 
irection of rotation of the box. 

The press has usually but a single screw, one 


a vertical axis. 


The fixed, revolving, intermittent, and flashing are | example of which is shown under BALING-PRESS 


each capable of variation as to color and number ; in 
the latter respect as single and double. 


The characteristics above cited are variously combined, as, 


(which see). 


In the present example, the box rotates on a vertical axis, and 
has two followers attached to the ends of screws, one right and 


revolving white, revolving red and white, revolving red and two the other left, which screws pass through fixed nuts, one at the 


whites, double fixed, double revolving white, etc., ete. 
The revolving light is produced by the revolution of a frame 


| 


top and the other at the bottom of the frame, so that, as the 
box is rotated, the followers turn the screws and are thereby 


with three or four sides, having reflectors of a larger size than | Made to advance toward or recede from each other. 


those used fora fixed light, grou on each side with their 
axes parallel. The revolution exhibits once in one or two min- 


Re-volv/ing-sun. A pyrotechnic device, con- 
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REVOLVING-TOWER. 


sisting of a wheel 
upon whose periphery 
rockets of different 


which communicate 
by conduits, so that 
one is lighted in suc- 
cession after another. 
Re-volv’/ing- 
tow’er. The revolv- 
ing tower or turret, 
for offensive or de- 
fensive operations, 
was the work of Theo- 
dore R. Timby, of 
Saratoga, N. Y. The 
idea was conceived 
and a model made in 
1841, caveated in 
1843, and it was pat- 
ented to him in 1862. 
The original model 
had a base, revolving- 
tower, and central 
. lookout, and_ the 
specification of 1843 
involved the use of 
steam-power for revo- 
lution and for pro- 
ulsion of the float- 
ing structure. The 
revolving-turret is a 
feature in the moni- 
tors, both as con- 
structed by Captain 
Ericsson and his successors, and also by Captain 
Coles of the British navy, who devised a modified 
form of turret. Some notice has been taken of the 
subject under ARMOR-PLATING ; GuN-BOAT; IRON- 
CLAD (which see). See also TOWER ; TURRET. 


The advantages claimed for the turret over the broadside are, 
2 Steadiness of carriage amidships. 
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Revolving- Press. 


. Hight above water. 
. Greater facility of training and increased field of fire. 
. Protection to gunners, as the port can be turned out of 


fire. 

5. Rapidity of fire, as the gun may be kept trained while the 
embrasure is turned out of fire. 

6. That it admits of greater weight of metal being thrown 
on one side. 

7. Advantage of position, as the gun can be pointed in any 
direction without regard to the lay of the vessel. 

8. Allows a minimum port-hole without interference with 
range 


Rhe’o-cord. An instrument for measuring elec- 
tro-magnetic resistances. Poggendortf’s (Fig. 4310) 
is well adapted for small resistances. 

Two eve ee wires a 6 are stretched on a board 
and held between clamps cc’ dd’ at either end. To 
the ends dd’ are attached silken strings passing over 


pulleys and carrying weights, which keep the wires 
tense. The wires are insulated from the clamps and 
pass through a box e¢ filled with mercury, which 
slides on the wires and carries a vernier. When the 
clamps cc’ are connected with the poles of a battery, 
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RHEOSTAT. 


battery. The distance which the current has to 
traverse along the wires is greater or less, according 
as the box ¢ is caused to approach or recede from ¢ ¢, 


styles are fixed, and | and is measured on the scale f by an index attached 


to the box. 


The resistance of the whole length of the wires ab ha 
been determined, that of each division of the scale is deduced, 
and one of these divisions may be employed as a unit for caleu- 
lating resistances either by the rential or substitution 


methods. 
A simple nt for measuring resistances con- 


greater 
sists of a number of short metallic bars placed at equal distances 
apart on a board, in such a way that their ends may be con- 
nected by the insertion of brass plugs between them. Each bar 
is attached to one terminal of a German ailver coll of definite 
resistance. When the plugs are all inserted, a current will pass 
directly through the series of plates ; but when any one or more 
is left out, the circuit is compelled to pass through the resistance 
coil or coils connected to the bar or bars thus left out of the 
short circuit. The sum of their resistances gives the total re- 


sistance. 
A modified arrangement on the same principle is employed 


for measuring very great resistances. Half of each coil is in all 
instances wound in a direction opposite to the other, to neutral- 
ise the induction of the coil upon itself. 

Rhe-om’e-ter. (Llectricity.) A term first pro- 
posed by Peclet to designate an instrument to meas- 
ure the force of an electric current. See ELECTROM- 
ETER ; GALVANOMETER. 

Rhe-o-mo'tor. (Electricity.) Any iene 
which originates an electric current, whether it be 
a magneto-electric current or a voltaic battery, a 
thermo-electric battery, or any other source what- 
ever of an electric current. 

Rhe/o-phore. (Electricity.) A term employed 
by Ampére to designate the connecting wire of a 
galvanic apparatus as being the carrier or transmit- 
ter of the current. 

Rhe’o-scope. (Electricity.) An instrument for 
detecting an electric current. See ELECTROSCOPE. 

Rhe’o-stat. (Electro-magnetism.) An instru- 
ment for regulating or adjusting a circuit so that 
any required degree of force may be inaintained. 

heatstone’s rheostat (Fig. 4311) consists of two 
cylinders, one of brass and the other of non-conduct- 
ing material so arranged that a copper wire can be 


Fig. 4811. 


RAcostat. 


wound from one to the other by turning a shiftable 
handle. The surface of the non-conducting cylinder 
has a screw-thread by which the successive convolu- 
tions of wire are isolated. Being introduced into a 
circuit, the wire is wound on or off the threaded 


the current from ¢ passes through the wire to the | cylinder by which the resistance is determined, the 
box ¢, where it is transferred by the mercury to the | brass cylinder being so large that its resistance ts 


other wire and conducted to the other pole of the ; not considered. 


In the upper figure, the current is 


RHEOTOME. 
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shown as traversing a gulvanometer a, the rheostat 
6, and the conductor c, the resistance of which is to 
be measured. The whole wire being wound on the 
brass cylinder, the deflection of the galvanometer is 
noted, the conductor ¢ is withdrawn from the cir- 
cuit, and the ends de directly connected; the amount 
of wire on the non-conducting cylinder when the 
galvanometer indicates an equal deflection, shows 
the strength of the resistance c. 

Rhe/o-tome. (Kiectricity.) Aninstrument which 
periodically interrupts a current. — FARADAY. 

Rhe/o-trope. (Electricity.) Aninstrument which 
periodically inverts a current. — FARADAY. 

Rhi’no-plas/tic Knife. One for performing the 
Tagliacotian operation for artificial nose. See next 
article. 

Rhi'no-plas'tio Pin. A pin used in securing an 
artificial to the natural base or remains of the nose. 

The operation for the restoration of the nose was 


1553. He cites successes of former operations in in- 
grafting noses, ears, lips, etc. Tayliacozzi obtained 
the piece for the replacement by dissection from the 
shoulder or arm of the patient, or a piece from some 
obliging person who was willing to be tied to the 
patient for a few weeks till the graft united, and 
might be severed from the original proprietor. 

iston introduced the plan of cutting the piece 
from the forehead of the noseless. This plan had 
been previously practiced among the Koumas of In- 
dia, among whom the loss of the nose was inflicted 
as a penalty for various crimes. The brutal punish- 
ments or revenges of Europe, a few centuries since, 
included various mutilations, pruning off the salient 
mem bers, especially those of the head, and sometimes, 
as in the case of Abelard, organs whose loss no skill 
could remedy, and whose imitation would be but an 
aggravation. 


The ‘* Notary’s Nose,’’ by E. About, is an amusing account 
of the operation for grafting an artificial nose upon the face of 
aman, M. L'Ambert, who is related to have had his fine Ro- 
man nose cut off in a duel with a Turk. A vagabond cat hay- 
ingeaten the amputated orgin, the patient is reduced to a 
choice between the Exist Indian and Italian methods. The 
fonner consists in cutting a triangular piece out of the skin of 
the forehead, the apex at the bottoin, at which point the portion 
retains its attachment to the brow. The flap is then turned 
down and twisted half round, so as to bring the epidermis out- 
side, aud its cdyes ure sewed to the corresponding outline of the 
wound. The Italian method is tocut the tlap from the arm, to 
which it is left attached at one point to keep up a vital circula- 
tion ; the piece is sewed to the outline of the wound, and the 
arm is bound to the head till the junction is perfected. 

M. L’Ambert selected an Auvergnat water-carrier, who con- 
sentel to allow the flap to be cut from his arm, which was 
bound to the head of the patient, and so they were united for 
a month. The interest turns upon the quarrels of the ligatured 
parties and a supposed connection of the new nose with the 
bodily conditions of the discharged water-carrier, even after the 
separation of the parties. The lout becomes dissipated, and the 
nose is red and swollen; sick, and the nose becomes thin, pale, 
and attenusted ; he enters a looking-glass factory and absorbs 
so much mercury that the notary’. gold spectacles become rotten 
at the bridge by amalgamation ; he catches a terrible cold, and 
**talking through his nose,’’ as the phrase is, has a horrible 
Auvergnat brogue; finally, the man loses his arm by entangle- 
mient in some machinery, and the notary’s nose drops off. 


Rhi’no-scope. An instrument for examining 
the posterior nares, —the rear portion of the nostrils. 
A mirror, 4 to # inch diameter, on a stem about 5 
inches long, is introduced into the mouth. On the 
top of this mirror is a retractor, to hold back the 
yee in order to obtain an uninterrupted view. 

ight is thrown in by means of a reflector, as used 
in laryngoscopy. See LARYNGOSCOPE. 

Rho’dings. (Nautical.) The brass boxes for 
the journals of the pump-break. 

Rho/di-um. Equivalent, 52.2; svmbol, Ro.; 
specific gravity, 12.1; nearly infusible. It is a white, 


lustrous, hard, brittle metal, not acted on by acids 
when pure, and is used for the tips of gold pens. 

Rhumb. One of the points on a compass-card. 
The circle of 360° is divided into 32 points or rhumbs, 
each interval comprehending an angle of 11° 15’. 
These are divided into half and quarter points. See 
MARINER’s CoMPASS. 

Rhus’ma. (Leather-manufacture.) <A mixture 
of caustic lime and orpiment or tersulphide of arse- 
nic, used in depilation or unhairing of hides, 

Warington, finding that the arsenic was ineffec- 
tive, and that the al phidle of calcium was the active 
agent, substituted the latter, per se, and found it 
effective in from 24 to 36 hours in softening the 
epidermis and loosening the hair. 

Rhy-sim/e-ter. An instrument invented by Mr. 
A. E. Fletcher for measuring the velocity of fluids 
or the speed of ships. It is on the principle of the 


| Lind Anemometer (Fig. 205, page 99), and of Pitot’s 
introduced by Gaspar Tagliacozzi at Bononia, about | 
‘to the impact of the current, which raises a column 


nn 


Tube (Fig. 661). 1t presents the open end of a tube 
of mercury in a graduated tube. 

Rib. <A bent timber or metallic bar forming a 
principal piece in a frame or structure, as — 

1. (Shiprerighting.) One of the curved side tim- 
bers of a ship or boat, to which the wooden plank- 
ing and the interior sheathing is trenailed or pinned. 
So called from their resemblance in form and object 
to the ribs of the human body, which are articulated 
in the spine and inelose the thoracic cavity. 

In wooden vessels of considerable size, timber of 
the required dimensions and form cannot be pro- 
cured to make a rib of one piece, so it is made in 
sections scarfed together. These are known as the. 
Jirst, second, and third futtocks, and terminate in the 
top-timber, In iron vessels, a bar of the proper size 
is bent into the required form. 

2. (Carpentry.) a. A timber arch to support a 
plastered ceiling. 

b. A projecting or tracery molding on a vaulted 
ceiling. 

c. A curved member of an arch center. 

The rib of a bridge or roof may be of iron or wood, 
having an arched form and springing from abut- 
ments. The rib of a 
centering is of wood, 
and forms a part of 
a frame whose con- 
struction depends 
upon the span and 
expected weight. 

Built ribs, cone 
structed on the meth- 
od devised by Phili- 
bert de ]’Orme, are 
made of several lay- 
ers of planks set on 
cdge, breaking joint, 
and connected by bolts. The figures exhibit a side 
elevation and plan, and an elevation of a rib con- 
structed of straight-edged planks. 

Laminated ribs are made of layers of plank laid 
flatwise and bolted together. See ARCHED BEAM, 
Plate IIT. See also Roor, Plate LII. 

Various other names have been given, as — 


Fig. 4312, 


Bult Ribs. 


Decorating rib. Ridge-rib. 

Diagonal rib. Round rib. 

Intermediate rib. Trnnsverse rib (cross-springer). 
Nerve. Wall-rib. 


3. (Bookbinding.) One of the ridges on the hack 
of a book which serve for covering the tapes and for 
ornament. 

4. (Machinery.) An angle-plate cast between two 
other plates, to brace and strengthen them ; as be- 


RIBADOQUIN. 


tween the sole and wall-plate of a bracket. See 


BRACKET. 

5. (Mining.) A pillar of coal left as a support for 
the roof of a mine. 

6. One of the extension rods on which the cover 
of an umbrella or parasol is stretched. They are 
made of whalebone, steel, or cane. 

Ri-ba-do/quin. (Weapon.) A cross-bow for 
throwing large darts. 

Rib'band. (Shipbuilding.) a. A longitudinal 
strip of timber following the curvatures of the ves- 
sel and bolted to its ribs to hold them in position 
and impart stability to the skeleton. A number of 
these are fastened at different distances from the 
keel. 

b. Square timbers of the slip fastened lengthways 
in the bilgeways, to prevent the timbers of the cra- 
dle slipping outward during launching. 

Rit/band-lines. (Shipbutlding.) Oblique lon- 
gitudinal sections of the hull. 

Rib/band-shore. (Shipbuilding.) A strut to 
support the frame of a ship while building. Their 
heads rest against the ribbands and their bases on 
the slip or dock. 

Ribbed Arch. (Engincering.) An arch con- 
sisting of iron or timber parallel ribs springing 
from stone abutments. 

Rib/bing-nail. (Shipbuilding.) A nail with a 

round head with rin 
b/bon. 1. (Fabric.) A narrow fabric used for 
trimming. 

Ribbons are of various materials, textures, and 
qualities. Among these are the following : chiné, 
ferret, galloon, love, lustring (lutestring), ribbon vel- 
vel, sarsnet, satin, taffely, etc. 


The ribbon manufacture is largely carried on at Coventry, in 
England, and at Saint-Etienne, in France. A great number of 
the improvements in the different branches of the manufacture 
are due to the Swiss and Germans, pats, Pa he the bar-loom, 
brought from Switzerland, in 1756, by M. Flachat, of Saint- 
Chamond, and the economical processes for fining velvet, intro- 
duced in 1775, by Roland de la Platiere. 

The application to the bar-loom of the Jacquard machine, 
and of the various improvements derived from it, have resulted 
in the production of an admirable working instrument, with 
which a skilled workman is able to make everything, from sim- 
ple taffetas to elaborate portraits. The ornaments vary con- 
siderably in style and arrangement. Sometimes these are 
athe fanciful compositions, — Byzantine, Indian, Oriental, 

hinese ; at others, of birds and animals, more or less ap- 
proaching nature. The commonest ornaments, and generally 
the most successful, are borrowed from flowers. Buds, corn- 
ears, — fruits even, —are all suitable for composition. Birds, 
and some species pi aero lend themselves very readily to 
the fancy of the designer, but quadrupeds which are able to 
find suitable place in an ornament are rare. 

Whatever may be the nature of the design, a practical appli- 
cation is given to it by the card-setter, who transfers it, while 
enlarging the size, to a checkered sheet. This sheet assiste the 
stam ping-out machine to prepare the cardboard sheets for the 
Jacquard machine. The warps are made under careful super- 
vision, and the threads composing them consist of organszines 
thick enough to support the strong tension necessary to the 
weaving. The warping requires an extreme attention, espe- 
cially in the case of ribbons which are to include different kinds 
of web and different colors of warp. Each warping-mill is com- 
posed ofa “ bank,’ a frame slightly inolined and arched, fixed, 
at its two extremities, into a wooden frame. It bearsa variable 
number of bobbins, among which are divided the organsines 
destined to form the web. Parallel to the bank is placed a ver- 
tical divider, on which each warp revolves when it is made. The 
workwoman, with her left hand, moves a crank, which trans- 
mits the motion to the divider, and with her right hand she 
guides the passage of the threads between the glaas teeth of a 
kind of large toothed comb. The warps prepared in the divider 
are then rolled by large bobbins, called blocks, belonging to the 
master weaver, who is intrusted with the making of the ribbon. 
The threads of weft are not twisted and doubled like the organ- 
sines of the warp, but are more or less twisted, according to the 
nature of the tissue desired. To produce plurhes in various de- 
signs, imitating either fur or the feathers of birds, especially of 
the peacock, they imprint on a warp the ornament they wish to 
reproduce, only on a wider scale, and weave it in satin; and 
by means of the shortening of the threads, caused by weav- 
ing, the figure is formed more or less exactly as the imprint was 
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| well or badly calculated. This satin, worked with thick silk 
, threads, after being woven, is placed in the hands of women, 
' who cut every length of the threads with little special tools 
| worked with the hand. The plush then is raised or left fiat ac- 
; cording to the nature of the thread employed, and the close 
or loose texture of the aatin. The most satixfactory results are 
thus obtained. Among charming combinations may be men- 
, tioned one representing, on taffetas, a peacock embroidered in 
relief, accompanied, on each side of the ribbon, with a plush 
border, happily imitating the beautiful iria eyes which glitter 
, at the end of the peacock's feathers. A large quantity of rib- 
. bons are bordered with bands of imitation fur. 
The finishing workshope, common to all the manufacturers 
_ of Saint-Etienne, give the last figuring to the different kinds of 
_ Fibbons which are to receive them. Most of these figures are 
| impressed by rolling; thus moire is obtained by passing the 
, stuff between cylinders ranged with various cuttings. Satin, 
on the contrary, between smooth cylinders, the action of which 
| compresses the threads of the warp, and gives them the polish 
| peculiar to this beautiful material. In some special cases, the 
ribbons, before being rolled, are through a bath of 
| starch or gum. A rigid inspection of the completed products, 
both on their return from the houses of the workmen and be- 
fore their sale to the purchaser, weeds out all defective pieces. 


Ribbons for hand-stamps are tapes saturated with 
an oily pigment, which becomes impressed upon an 
object he the stamp is brought down upon the 
two, which are placed in contact beneath it. It is 
an inky ribbon, and is used as a substitute for ink- 
ing the face of a stamp. 

2. (Fiber.) A continuous strand of cotton or other 
fiber in a loose, untwisted condition. A sliver. 

3. (Carpentry.) <A long, thin strip of wood or a 
series of such strips connecting a number of parts. 

4. (Mctal-working.) A long, thin strip of metal, 
such as a watch-spring; a thin steel band for a belt 
or an endless saw; a thin band of magnesium for 
burning ; a thin steel strip for measuring, resembling 
a tape.line in its size and functions. | 

A (Nautical.) The painted moldings on a ship's 
side. 

Rib/bon-brake. A brake having a band which 
nearly surrounds the wheel whose motion is to be 


Ribbon- Brake. 


checked. One end is made fast and the other is 
attached to the short arm of a bent lever, by means 
of which it may be at once applied to the greater 
part of the periphery of the wheel, exerting a fric- 
tional pressure proportionate to the force applied to 
the lever. 

Rib/bon-loom. The ribbon-loom first appeared 
at Dantzic in 1586, and the inventor is said to have 
been strangled to prevent the spread of what would 
throw so many mechanics out of employment. It 
was prohibited in Holland for that reason in 1623. 
It is first noticed in England in 1674. In 1780, the 
mode of ornamentation (watering) by pressing be- 
tween figured steel plates was adopted. Steel cylin- 


RIBBON-MAP. 
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Fig. 4314. 


ders were after- 
ward substituted. 
See Nakkow- 
WARE Loom. 
Rib’bon-map. 
A map printed on 
a long strip which 
winds on an axis 
within the case. 

Rib’/bon-saw. 
A thin and nar- 
row endless band 
of steel, one edge 
of which is serrat- 
ed. Itis stretched 
over two drums, 
such a distance 
apart that there 
is a certain length 
of straight saw- 
band between 
them. Motion is 
communicated to one of these drums, which causes 
the band-saw to travel with it by friction. Owing 
to the small width and thickness of the band, it is 
capable of cutting the wood to almost any curve re- 
quired. See BAND-sAW. 

Rib-vault/ing. (Architecture.) Vaulting hav- 
ing ribs projecting below the general surface of the 
ceiling to strengthen and ornament it. When the 
ribs radiate from a central boss or pendant, it is 
termed fan-vaulting or fan-tracery vaulting. 

Rice-hull’er. "Rice is a native of Asia, in whose 
warm climates it has been grown from time imme- 
morial. Its introduction into Africa and America 
is comparatively recent. 

The watered rice-fields of ‘‘ the East’ (India) are 
noticed by Aristobulus. 

Rice was introduced into Europe by the Spanish 
Saracens. The same is true of cotton and sugar. 

Rough rice, as it is termed in America, or paddy, 
its name in the East Indies, has an outer husk, and 
a thin cuticle which adheres to the pearly grain 

Fig. 4815. with great tenacity. 


Ribbon- Map. 


The old method of remov- 
ing the hulls of rice was by 
. pounding in mortars. These 
“J were made of piteh-pine and 
held about a bushel. The 
work was performed by the 
slaves of South Carolina and 
Georgia in addition to the 
day’s work, a certain amount 
of hulling being performed b 
each before regular work and 
after it. 

Machinery was constructed 
by Lucas, about 1780-90, 
which was driven by tide- 
power, and operated iron-shod 
pestles in cast-iron mortars of 
the capacity of five bushels 
each. Steam-power was sub- 
aad, age introduced. 

ig. 4315 is an example of 
the application of machinery 
to the pestle and mortar hull- 
er. The grain, after a rough 
preliminary grinding between 
stones, is passed to the mor- 
tar, and is beaten by the 
ribbed pestle. From the mor- 
tar it to a horizontal 
cylindrical chamber having 
wire gauze at the sides, and 
containing a rotating cylin- 
der with corrugated curved 
arms. From the latter the 
rice passes to the polishing- 
cylinder. 

In another form of machine 
the cuticle is removed in a 


Rice-Huller. 


{ 


| 


| and dirt. 


whitening-machine, which consists of a stone of coarse grit 
mounted like a grindstone and rotating in a sheet-iron casing, 
which is punched full of holes ,the roughnesses projecting inward. 
The casing is large enough to allow a space of about one inch 
ull round the stone, and a door in the casing allows the rice to 
be placed therein, The stone is rotated about 250 revolutions 
per minute, and a slow motion is allowed to the casing. The 
roughness of the stone and the casing and the mutual attrition 
of the grains on each other, together with the heat evolved, 
loosen and remove the cu- 
ticle, which passes out as a Fig. 4316. 
red powder through the 
holes in the casing. 
2wbank’s rice-huller(Eng- | 


| lish patent, 1819) recites the SA 


following series of processes : 
1. The paddy is cleaned 
by sifting to remove dust 


2. The husks are rubbed 
off between millstones set at 
a suitable distance apart. 

3. The grain is cleaned or 
its husks by a fanning-mill. 

The grain is then 
pounded in mortars to re- 
move the red skin. 

5. It is placed on ascreen 
of three distinct grades of 
fineness. 

a. The upper screen al- 
lows all to pass through but 
the unhusked grains. 

5. The second screen de- 
tains the whole rice. 

ce. The third screen de- 
tains the broken grains 
but allows the dust to fal 
through. 

a grains unhusked in the process are conducted back to the 
mill. 

6. The whole hulled grains are taken to the polishing or 
whitening machine, which consists of two cylinders placed con- 
centrically. The exterior cylinder is stationary, and the re- 
volving inner cylinder is covered with sheepskin having the 
wool on and placed on the outside. The 
action of the wool, the inner surface of 
the outer casing, and the attrition of the 
grains on each other, remove the remain- 


Rice- Huller, 


ane portous of the cuticle and polish the f ; 
grain. : a 
Wilson’s rice-huller (English patent, 22} s=—>==1\% 
June, 1827) specifies an inclined cylinder Las => eos 
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With inwardly projecting spokes and a 
slow rotation and an axial shaft with ra- 
diating spokes and a rapid rotation. The 
arms of the shaft occupy the spaces inter- 
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Fig. 4317. 
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vening between those of the cylinder and conversely The rice thereby producing an 

enters het top, and is driven ee in the inclined annular agitation and mutual 

0 as course to its eventual disc at th ee : 

ire ioe uence * | friction of the parti- 
3 The —_ plan has been ou of late years in the United | cles. 

tates in HoMINY-MACHINES (which see). Rice-sow’'er 

th hine wi i ee 

In yet another machine wire cards within a wire cylinder are (Husbandry.) A drill 


ae one sortine: machine abe revel ying eylindrical inclined | for planting rice. Fig. 
re screen sections with meshes of gradually increasing | 43° ; a 
size. This, in connection with a blast, sorta the matter from ears eh eee 
the huller into five kinds, — chaf/; flour ; small fragments of vation an & op view. 
less than halfa grain; middlings; grain leas than prime, but | The seed-slides in the 
larger than small ; prime unbroken grains. bottom of the hopper 
Fig. 4316 is a machine which has a cone with pins, beneath are rked by gearin 
which is a frustum with elastic scourers within a roughened habe ¥ 8 & 
case of conformable shape. The rough rice is fed in at top, and | from the main axle, 
Pee poulng ini ae a aA ; and the seed drops 
n , the rice from the hopper passes between severa 
pairs of rollers, in which a fluted metallic and a rubber-covered down the conductor 
roller are placed opposite to peel the rice, which passes be- | 1N the rear of the 
tween them. Below each pair is a suction spout H, which | share, which opens 
draws the hull and chaff into the chamber J, allowing the grain | the furrow. 
to descend by its superior gravity. Jis the fan which draws Rick Hishanad 
the chaff from the grain. O, the spout down which the grain ck. (Husbana- 
descends. Nisa valve for regulating the draft. ry.) A structure of 


e-mill i hay or grain sheaves, 
: ae A mill for removing the husk of having an oblong plan _sS=% 
Rice-pa'per. A kind of paper introduced into and a top with sloping Rice- Pounder. 


sides to shed rain. A 
England about 1803 by Dr. Livingstone, and named | gx ig round in plan, at least in the United States. 


from its supposed material. It was understood to , a ar . 
. : Ri'co-chet!. (Jilitary.) A mode of firing with 
De a/sort of driea, palp-of nee, small charges and small elevation, resulting in a 


It is, however, made of the pith of a leguminous ne mere i 
plant, the Aralia papyrifera, which grows wild in pounding orakipping/ oh tie; praeeules fu aring: et 


abundance in the island of Farmosa. The stem is 


the 1s i 7 Fig. 4320. 
cut into lengths of 8 or 10 inches, and the pith \ / 
pushed out, much as elders are cleared of pith. 
This is cut into a continuous spiral ribbon, about 4° 4 . he f 
feet long, which is spread out and flattened into ~,(4 | Ayit a LD 
A Sea | 
sheets. frm" pt en | : 
Rice-plant/er. (Husbandry.) An implement |=) 9 t=") = 
for sowing rice. The character of the land renders \ ),* mR ff I y 
“Se ~ j : » 
| V4 | J | 
Fig. 4518. S = 
—l Th r , 
ce y ‘ > 
= | 
SS 
) | 
ae ik 
-— = 


Rice- Sower. 
a fortification, sufficient elevation is given 
— to just clear the parapet, So that the ball 
may bound along the terre-plein or ban- 
Rice- Planter. quette without rising far above its level. 


It is used with effect on hard, smooth 
necessary a somewhat different arrangement from the | ground against bodies of troops or such obstacles as 
grain-drill. The seed falls through the tubular | abattis ; and also upon water, either with round shot 
standard of the plow and is scattered by a deflect- | or rifle balls. It was introduced by Vauban at the 
ing board. The per is followed by the coverer, | siege of Philipsburg, in 1688. 
which consists of a plate cast with serrations or| Ri’co-chet/-shot. (Gunnery.) <A bounding or 
ribs upon its lower surface. The plow is concave | leaping shot, fired at low elevation with small charge. 
on its lower side, and is adjustable in horizontal| Rid/dle. A sieve with coarse meshes, used in 
inclination. preparatory separation, as :— 

Rice-pound/ing Ma-chine’. A pestle and| 1. The ridd/e of a grain-separator which removes 
mortar for removing the cuticle from rough rice. | the coarser material, such as broken heads, straw, 
The pointed elevations within the mortars prevent | etc., from the grain ; the latter is afterward separated 
the pestles from crushing the particles of rice, and | from the chaff by the sieves, aided by the blast ; and 
also cause them to spread from under the pestles, | subsequently from the cheat and cockle by the 
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screen. Increasing fineness of meshes,— riddle, sieve. jananer, it may be used for subsoiling ; and again, 
screen. by attaching the hoe-frame and cutters, a horse-hoe 

2. The coarse iron sieve which separates cinders ‘is formed, suitable for cleaning land between rows 
from ashes, the larger pieces of ore from the smaller, | of plants sown either on the ridge or flat. By attach- 
gravel from sand, etc. See SIEVE; SIFTER. ing to the frame of the subsoil body a set of prongs 

3. (Wire-working.) A board with eb pins !and a share, these plows are adapted for digging 
which lean opposite ways, and between which wire | potatoes. 
is drawn in a somewhat zigzag course, to straighten Fig. 4322 
it. (See WIRE-sSTRAIGHTENING. ) 

4. (Founding.) A coarse sieve (half-inch mesh), 
used to clean and mix the old floor-sand of the 
molding-shop. 

5. (Hydraulic Engineering.) A kind of weir 
in rivers. 

Rid/dlings. (Metallurgy.) The middle grade 
of broken ore which is obtained by sifting. The 
sizes are, knockings, riddlings, and fell. The knock- 
tnys are the large pieces of spar and ore which are 
picked out. The ridddings remain in the sieve ; the | racks and a pinion. 
fell is the smallest, and falls through. ; Rid/ing-bitts. (Shipbuilding.) Two strong u 
Ri'der. 1. (Mining.) A deposit of ore overlying right timbers near the bows of a ship, to which the 

( 


Ridging- Plow. ) 


Fig. 4322 shows a ridging-plow, the wings of 
which are expanded or contracted by segmental 


the principal lode. ; so : cable is secured ; they extend through two decks, 
2. (Shipbuilding.) a. A rib within the inner | are connected by a cross piece and braced against 

sheathing, bolted through the latter into the main | the strain of the cable by horizontal standards bolted 

ribs and planking, for the purpose of stiffening the | to the deck beams. 

frame. The riders extend from the keelson to the Rid/ing-part. A protuberance on the inner sur- 

orlop-beams. ; face of the joint part of a scissors-blade which forms 
6. A second tier of casks in a hold. the touching portion back of the rivet, while the 
c. A rope which crosses another and joins it. cutting portion is at the point of contact of the edges 
Ridge. 1. (Carpentry.) The upper horizontal | as they move past each other in closing. 

edge or comb of a roof. ; ; Riffle. (A/etallurgy.) An inclined trough or 
2. (Fortisication.) The highest el of the glacis chute down which auriferous slimes or sand is con- 

proceeding from the interior angle of the covered way. | ducted in a gentle stream, which is broken by occa- 
Ridge-beam. (Curpentry.) A beam at the | sional slats or by depressions containing mercury, 

upper ends of the rafters beneath the ridge. A | which arrests the gold. See GoLD-WASHER ; also 

crown-plute, list under METALLURGY. 
Ridge-drill. (dgriculture.) One adapted to| Rifffler. A file with a side so convex as to oper- 

sow seed along a ridge which has been listed up, by | ate in shallow depressions ; 

backing up one furrow against another. used by sculptors, carvers, and Fig. 4323. 


Ridge-fil'let. 1. (Architecture.) The fillet be- gun-stockers. They are made ~~ 
of various convexities and cur- 


tween two channels of a pillar. 
2. (Founding. ) The runner or principal channel. vatures to adapt them to vary- 
ing surfaces. Double-ended Riffier. 


Ridge-hoe. (Agriculture.) A form of culti- 
vator tor tending crops in drills. Rifflers are usually made of 

Ridge-plow. | (Agriculture.) A double mold- | stecl, but sometimes of wrought-iron and case-hard- - 
board plow, used in throwing land into- ridges for | ened, so that their shape may be modified to a certain 
extent by bending on a block of lead with a mallet. 


certain kinds of crops. _ 
Ridge-rope. (Vautical.) a. A rope leading from Ri'fle. 1. (Fire-arms.) A fire-arm having the 
bore spirally grooved, so as to impart a rotary mo- 


the knighthead to the upper part of the bowsprit-cap, 
for the safety of the men walking out upon the bow- | tion to the bullet and cause it to keep one point 
constantly in front during its flight. 


sprit in rough weather. 
6. The center rope of an awning. ; Grooved-bored small-arms are said to have been 
ce. A safety line extended from gun to gun in bad | in use as far back as 1498; these, however, do not 
seem to have been rifled in the proper acceptation 


weather. 
Ridge-tile. A semicylindrical tile for covering | of the term, the grooves being straight and intended 
merely to prevent fouling of the bore and facilitate 


the comb of a roof, It is 12 inches long, 10 wide, 
§ thick, and weighs about 44 pounds. Sometimes | cleaning. The grooves were made spiral by Koster 
of Birmingham, England, about 1620. In Berlin is 


called a crest-tile. 
Ridg'ing. The covering of the ridge of a build: | a rifled cannon of 1664, with 13 grooves, and one in 
Munich of perhaps equal antiquity has 8 grooves. 


ing by ridge-tiles of a saddle shape. 
Ridg’ing-plow. A double mold-board plow, | The French Carabineers had rifled arms in 1692. 

throwing the earth} Pare Daniel, who wrote in 1693, mentions rifling 

away and serving to | the harrels of small-arms, and the practice was appar- 

ridge up land for beet- | ently well known at that time. 

root, potatoes, or oth-| — Rifles were early used by the American settlers in 

Oo EE er plants sown on the their conflicts with the Indians; and their first suc- 

Molding or Ridging Plow. _ ridge, and for opening : cessful employment in ciyilized warfare is said to have 

water-furrows, These | been by the colonists in the war of the Revolution. 
operations are sometimes performed by a single- : 
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fae } Tn the Artillery Museum at Paris is a large assortment of old 
breasted plow, which has to go up ant down the | rifles, comprehending a great diversity of grooves and twists. 
field to accomplish the same work which this plow | These exhibit straight grooves and grooves of uniform twist, 


-ets ne lo ey. When used for setting ou In some the twist commences uear the breech ; in others, at 
a ne k ou A hea fora a ti } i ; the middle of the barrel or toward the muzzle. In some sepeci- 
and, @ marker 1s attached for indicating the line Ol! mens, the grooves make from 1} to 2 turns in the length of the 


the next furrow. By removing the breasts and , barrel; nearly two thirds have an even number of grooves, and 


RIFLE. 


Nearly seven eighths have grooves with rounded edges. Much 
the greater part of the remainder have triangular, but a few 
have rectangular grooves. None have grooves decreasing in 
depth from the breech toward the muzzle. This species of 
groove was introduced by Tamisier, in 1846, but is now general 
among the shallow-grooved arms intended for discharging ex- 
panding bullets. Tamisier also introduced the plan of increas- 
ng the twist of the grooves as they approached the muzzle. 
With the earlier rifles and until a very recent pe- 
riod, a patch was generally used over the ball, caus- 
ing it to fit tightly in the bore and take hold of the 
grooves. This was a somewhat precarious method ; 
and, accordingly, the Brunswick rifle, one of the 
latest specially adapted for the round ball, was made 
with but two grooves, into which an annular rib on 
the ball fitted, compelling it to follow these. Lan- 
caster effected the rotation of the ball by making it 
and the bore of the gun slightly elliptical in section. 
To this succeeded the system invented by Delvigne, 
and improved by Thouvenet, Tamisier, and Minié, 
in which an elongated bullet, fitting loosely in the 
bore, is expanded, so as to fill the grooves. This 
permitted greater rapidity in loading, and insured 
the rotation of the projectile. See BULLET, page 401. 
Rifling is now generally adopted insmall-arms. The 
number of grooves is usually three. They are made 
very shallow, and gradually diminish in depth from 
the breech to the muzzle. The Swiss Federal rifle, 
introduced in 1848 by Colonel Wurstemburger, has 
eight grooves with a twist of one turn in three feet. 
In this the bullet is not expanded, and it has en- 
joyed a high Sp Mae ge for accuracy. The caliber 
is small, .41 inch, the bullet weighing 257 grains, 
and the powder charge 62 grains. The plan of hav- 
ing beads or ridges on the bullet to engage the 
grooves has not been extensively adopted for small- 
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about three fourths upward of 6 grooves, varying from 7 to 12. 


RIFLE. 


arms. The rifle of General Jacobs, East India ser- 
vice, employs a bullet of this class, having four ridges 
corresponding to the four grooves of the rifle, and 
used with a patch. 

In Murphy’s mode, the rifling only extends four 
inches from the muzzle, and has its pitch left-hand- 
ed to correct the slight tendency to pull the gun over 
to the right in pulling the trigger. 

The Whitworth rifle has a hexagonal bore ; the 
Westley Richards carbine, an octagonal bore; the 
Lancaster carbine, an elliptical bore, or it may be 
described as a spiral of oval section. 

The rifling of gun-barrels in the cpa doa Works 
at Ilion, N. Y., is done by a very small cold steel 
chisel inserted in a long rod firmly attached to a 
rapidly revolving wheel, which also moves up and 
down a platform. The barrel is run over this rod 
and placed firmly in position. As the wheel revolves, 
the chisel in the rod cuts the rifling in the barrel ; 
and as the wheel advances and retires very rapidly, 
the twist of the rifling is very elongated. 

In breech-loading arms the bullet is of slightly 
larger diameter than the bore measured from land 
to land, and s/ugs so as to fill them when driven 
forward by the ignition of the charge. 

See list of breech-loading fire-arms on pages 855 - 
862, and illustrations, Plates XVI., XVII., XVIII. 
See also BULLET. 

Sharps’ is one of the very oldest successful guns 
of the breech-loading class, and the first in which a 
vertically sliding breech-block was employed. Orig- 
inally, a paper cartridge was used, the rear end of 
which was cut off by the sharp forward end of the 
breech-block in its upward movement ; a cartridge 
having its end closed by a thin combustible paper 


Fig. 4824. 


S. 7 Mer 
fete sent Esty; eo | 
s Rew PISS ee 1B 
*. > ; 
pe A 
NANTES 


Arad wa 4 2 IRON 


SOR tot, aA Co 
i - aS ee 


Sharps’ Sporting- Rifles. 


was subsequently substituted for this. At present 
the metallic cartridge is employed. 

In Fig. 4324, A is a vertical section of the gun, 
the parts in loading position ; B, the parts in firing 
position ; C, a top view; D, a transverse section, 
with the breech-block down; £, front view of the 
breech-block, showing in the center the end of the 


firing-pin, and at the right-hand side the groove 
occupied by the cartridge-retractor shown by two 
views at  H. Fis a metallic cartridge in section. - 

a is the metallic breech-piece, secured to the 
wooden stock 4, and into which the barrel ¢ screws ; 
d is the breech-block, connected by a toggle ¢ to the 
guard-lever f, and having a vertical movement 
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within a slot in the breech-piece @. The upper sur- 
face of the breech-block has a groove a’ in line with 
the barrel, serving as a guide for the insertion of the 
cartridge into the chamber g when the breech-block 
is depressed out of the way. This is effected by 
throwing down the guard-lever f, as shown at 4. 
The cartridge is then inserted, and the guard-lever 
brought back to the position shown in B, the ham- 
mer / having been previously set at half-cock. On 
depressing the lever the firing-bolt ¢ is automatically 
inoved rearward by a spur on its forward end, so as 
to clear the point of the bolt from the cartridge shell 
and rear end of the barrel. The shell is retracted by 
the same movement. 

In order to fire, the hammer is set at full cock, 
and on pulling the trigger, its face comes in contact 
with the end of the firing-bolt, which is thrown for- 
ward, its end impinging against the base of the 
cartridge where the capsule containing the fulminate 
is placed. 

he firing-bolt is so adjusted that the hammer 
cannot come in contact with it until the breech is 
perfectly closed, thus affording a security against 
premature discharge. The cartridge shells may be 
used a number of times. The exploded cap is re- 
moved, the shell cleansed, a new cap inserted, a 
charge of powder poured in, over A is placed a 
8 wad, and a lubricating wad composed of 4 
eswax and g sperm oil, and the bullet pressed home 
with a ball-seater. - 

Among the best known and most efficient arms of 
its class is the revolving-rifle of the late Colonel 
Samuel Colt, who, by the simplicity and ingenuity 
of his devices and his unceasing care to insure per- 
fection of workmanship and material, first rendered 
the revolving system a success, and succeeded in 
producing a weapon which is known and° used 
throughout the world. 

In 1830, Colt invented a device ‘‘ for combining 
a number of long barrels so as to rotate upon a 
spindle by the act of cocking the hammer.” His 
improvement on this plan, which consisted in using 
a rotating cylinder containing several chambers, all 
of which discharge through one barrel, was patented 
in England in 1835, and in this country in 1836. 

The rifle (A BC, Fig. 4292, page 1929) has a steel 
barrel with seven flat angular grooves. The lock- 
frame is provided with a bridge a@ above the barrel, 
aud the stock is in two parts 6 b’, called respectively 


Maynard’s Combined Rifle and Shot-Gun. 


the butt and tip. Itis adapted to receive a bayonet. 
The tip in some cases is pee pi with. 

The rod by which the cylinder is secured to the 
barrel has a ratcheted disk c’ near its rear end, which 
is engaged in the act of cocking, by a hook connected 
with the tumbler, rotating the cylinder and bringing 
each chamber successively in line with the barrel. 


Fig. 4325 shows Maynard’s rifle. It may, at the option of 
the user, be provided with two rifle-barrels of different calibers 
and a shot-barrel, one of which may be substituted for the other 
by simply releasing the pin a which, with the fixed pin 5, con- 
nects the barrel with the stock and firing mechanism, removin 
the first barrel and securing the second by placing the Ah 
in the hook and reinserting the pin a after bringing the holes 
in the flanges, one of which is seen at c, and the arm d (shown 
in dotted lines) into line. These operations take but very few 
moments to perform. 

The rear end of the barrel is thrown up for this purpose, and 
also for loading, by turning forward the lever e, which also 
serves as the trigzer-guard. When this is restored to its normal 
position, it is held by the pin / near the small of the stock, and 
the movement, by means of the arm d, draws the breech down 
into a groove in the metallic part of the stock, where it is in 
position for firing. Either the forward or backward movement 
of the trigger-guard ¢ places the lock at half-cock, obviating 
the danger of premature discharge. 

The Maynard rifle was perhaps the first in which a metallic 
cartridge was employed. The report of Major Bell to Colonel 
Craig, Chief of Ordnance, United States Army, May 16, 1856, 
describes the firing of Dr. E. Maynard’s rifle, charged with a 
metallic cylindrical water-proof cartridge, and dwells upon the 
important fact of the coincidence of the axes of the ball and the 
barrel, obtained by the symmetrical setting of the ball in the 
metallic shell. The bullet was held in the shell by its exact fit, 
and without choking the shell upon it. The Maynard coil- 
primer was then used with it; the nipple and percussion-cap 
were substituted in 1864; the plunger exploder, in 1873; the 
Berdan primer, in 1874. 

The cartridge cases g are of sheet-metal, sufficiently thick to 
permit their being used an indefinite number of times, and have 
a thick base, perforated to allow the of fire from the 
primer, which is a cap placed on a nipple slightly recessed 
within the cavity g’ of the base. The charge of powder is 
placed within the case, and with the wad, if one be used, is 
rammed by the short rod A, which also serves for ramming the 
wad over shot when these are employed. 

If ball be used, it is pushed into the case by means of the 
loader t, which has a cylindrical cavity terminating in a hollow 
conoid fitting the point of the ball and keeping it in truly axial 
position in the case. The flange at the base of the cartridge 
enables it to be readily withdrawn from the loader and from the 
barrel after firing. The device & is used for pressing the primer, 
a shallow, flanged cap, upon the nipple. The cartridge, having 
been loaded as described, is pushed into the rear of the barrel, 
which is then depressed by throwing backward the trigver- 
guard ¢ until its loop rests against the stock, the pin / entering 
a hole in the guard. The hammer / is drawn back to full cock, 
and on pulling the trigger the main-spring throws the tumbler 
forward, causing the hammer to strike the firing-pin m, which 
is projected forward within an aperture in the breech-block n, 
and explodes the primer. The breech-block, backed by the 
stock in rear of it, sustains the force of the recoil. 

The rear sight o, pivoted on 
the small of the stock, is a 
slide-sight, adapted for long 
ranges, and is turned down 
when notin use. The block- 
sight p is used for short dis- 
tances. The front sight g is 
compound, consisting of an 
ordinary sight and a globe- 
sight q’ turning on acommon 
pivot in a slotted base fixed 
near the muzzle of the barrel. 

The barrel being readily de- 
tachable, enables the whole 
arm to be packed within a 
space not exceeding the length 
of the barrel,usually 26 inches. 


Fig. 4326 shows a plan 
of the rifle- grounds at 
Creedmoor, Long Island, 
and Fig. 4327 is a sketch 
of the group of marks- 
men. The figures on the 
plan give the distances of 
the different ranges, and 
the lower view shows the 
mode of shooting, which 
was singular enough with 
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Upper Figure: Plan. Lower Figure: Front Elevation of Embankment, showing Targets as seen from Firing-Points. 
Rifle- Range, Creedmoor, Long Island. 


some of the party. One man has the toe of his boot | during the Franco-Austrian war in Italy, 1859. The 


for a rest, another his crossed legs. 


Lancaster gun had, however, been tried to some ex- 


The shooting at the contest between the American and the tent during the Crimean war. 


Irish teams was the best on record. 


The possible individual score was............00seeeeees 180 
- The possible six-team score was (6 & 180)..........0008- 1,080 | 
The best individual score (Fulton, American) was....... 
The American team SCOTO WAR. . 6. cccscnecessccasecese 
The Urish Wes BCOVG WOE a os Se see Sec hc eres iarereriwes 


The ig ia shooting at Wimbledon was 1,204 out of a 
possible 1,440. 


Rifled cannon were first successfully employed 
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expansible cups or envelopes of soft metal, which 
are forced into the grooves in the act of firing, so as 
to prevent windage ; as Parrott’s, Blakeley’s, etc. 

4. Breech-loading guns. In these the projectile 
has a soft metal coating, which is forced into the 
grooves in the same way as the leaden bullets of 
small-arms ; ¢. g. the Prussian and Armstrong's. 

The grooves of the Armstrong muzzle-loader are 
made deeper on one side than on the other, as 
shown in Fig. 4328, a; the deeper part is of 
uniform depth and connected with the shallower 


American and Irish Teams Shooting at Creedmoor (1874). 


They may be divided into four classes : — 
1. Guns in which the projectile is made entirely 
of hard metal, and of section corresponding to and 


934 fitting the bore, but having a small windage ; such 
931 | as the Lancaster and Whitworth, ha described. 


2. Muzzle-loading guns with balls having studs or 
ribs fitting the grooves ; as the Armstrong and others. 
3. Muzzle-loading guns having projectiles with 
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rt by an incline. The studs on the shot are only 
ialf the width of the grooves, and of hight suffi- 
cient to allow the shot to enter the bore and 
down freely to its seat, as shown at 6. When driven 
forward by the force of the discharge, the studs 
come in contact with the incline, and are shunted 
over into the shallower part of the groove, against 
which they bear firmly, causing the shot to leave 
the bore in a line concentric with its axis, as shown 
at c. 


In the Scott gun this is effected by making the 
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grooves of gradually decreasing 
depth from one side to the oth- 
er (d). 

The French system, of which 
the Woolwich is a modification, 
is shown at e. 

The Austrian (f) in principle 
resemnbles this, the grooves being 
a series of spiral triangles; the 
projectile (g) has corresponding 
soft-metal ribs, which readily 
pass down the bore along the 
deeper sides of the grooves and 
Riffing are shunted over to the shal- 

and Rifle Projectiles. lower sides when discharged. 

See also SHELL ; BULLET ; and 
specific indexes under ORDNANCE and PRroJECTILES. 

2. (fusbandry.) A strop with a surface of emery 
for whetting scythes, ete. 

Ri'fle-pit. (Fortification.) A pit or trench which, 
together with the excavated earth, forms a defense 
for a ritleman in an advanced position, where he may 
pick off the enemy’s gunners or defend his own line. 

The rifle-pits in the Crimea were holes 4 feet long 
and 3 feet deep, the parapet of earth crowned by 3 
sand-bays having a loophole through which to fire. 

The ritle-pits in the United States service were 
trenches and parapets for systematic advanced de- 
fense or attack, and holes scraped in the ground, 
occupied by sharpshooters who fought cach on his 
own hook. 

Rig. (Nautical.) a. The style of masting and 
sails of a vessel, as square, fore-and-uft, schvoner, 
dugyer rig, ete. 

6. To prepare a purchase for use. 

c. To furnish the masts and yards with rigging. 

d. To thrust out a boom or spar. 

Rig’ger. (Machinery.) A band-wheel having a 
slightly curved rim. Fast and loose pulleys are so 
called in English works on machinery. 

Rig’ging. (.Vuutical.) The system of cordage 
on board a vessel. See Mast; Rove. 


1. The standing rigging includes : — 

a. The pendants ; strong ropes over the lower-mast heads, 
and having thimbles for attaching tackle. 

b. The shrouds; supporting the masts laterally, and having 
ratlines by which they are ascended. 

ce. The stays; supporting the masts forward. 

d. The back stays; passing from the mast-heads to the chan- 
nels abaft the masts. 

e. Ratlhines; the steps of the shrouds. 

SJ. Stings; by which the centers of the yards are secured to 
the masts. 

&. Trusses and parrals; for connecting the yards to the 
masts. 

h. Gammoning; the lashing chain which secures the heel | 
of the bowsprit. 

a. Martingales; the stays of the jibboom and flying jibboom. 

j. Guys; lateral jibboom stays. 

k. Slings; by which the yards are suspended. Also, — 
Heel-chains. Ridge-ropes. 
Crupper-chains. Horses 
Man-ropes. Sttrrups. 
Foot-ropes. Fiemish-horses, etc. , etc. 

See under the respective heads. 

2. The running rigging comprises : — 

a. The halyards; by which a yard or gaff is raised. 

6. The lifts; for raising and lowering the ends of the yards. 

c. The braces, for trimming the vards fore and aft. 

d. The sheets; by which the lower corners of a sail are ex- 
tended. 

e. The clew-garnets for the courses, and cleir-lines for the up- 


per sails; by which the cleies of the sail are drawn up to the jects from 


yard in the process of furling. 

J. The tacks; ropes to confine the foremost lower corners of 
courses and stay-sails. 

g&. Bowlines; attached to the edges of a square sail, and 
awed forward on the weather side, when the ship is on a 
wind. 

A. Buntlines; ropes attached to the foot of a square sail to 
raise it when taking it in. 

t. Downhauls: by which fore-and-aft sails are drawn down. 


| lock. 


k. Brails; ropes used to gather a fore-and-aft sail up to its 
gaff, for furling. 

l. Recf-tackies; by which the carings at the ends of the 
reef-bands ure drawn up to the yard in reefing. 

m. Signal-halyards; by which flags are raised to the mast- 
head or peak. 

n. Outhauls; ropes used for extending the clews of a boom 


sail. 

o. Inhauls ; for rigging in the jibboom, studding-sail booms, 
etc. 

p. Leechlines; lines attached to the leech-ropes of sails and 
paasing up to blocks on the yards to haul the leeches by. 

qg. Slablines ; lines by which the feet of the mainsails or fore- 
sails are hauled up. 

r. Spans; ropes convected by both ends to the object, the 
purchase being hooked to the bight. 

s. Tripping lines; used to unring the lower topgallant yard- 
arm when striking it or lowering it on deck. 

t. Tyes; ropes made fust to yarda and passing through the 
masts. By tackle attached to the other ends of the tyes the 
yards are hoisted. 

wu. Vangs; to steady laterally the peak ofa gaff. 


Right-hand Rope. One laid up and twisted 
with the sun, Left-hand rope is called water-laid. 

Right-line Pen. A drawing-pen. 

Ri-li-e/vo; Re-lief’. The prominence of ascul 
tured figure beyond the plane surface to which it 1s 
attached. 

Alto-rilievo, or high relief, is the most prominent, the figure 
being sometimes only attached at a few points to the plane sur- 

ce, 

Mezzo-rilievo, demi or half relief, has a prominence of about 
one half the thickness of the figure. 

Basso-rilievo, bass-relief or low relief, has but slight projec- 
tion, as in the ornaments of friezes, medals, coins, etc. See the 
above. 

The rilievo work of the ancient Egyptian sculptors did not 
project beyond the general line of the face, but was executed in 
a sunken pauel, so that the highest relief was only flush. 


Rim. A marginal portion of an object, generally 
circular. 

1. (Vehicle.) a. The circular wooden portion 
forming the periphery of a wheel. It consists of 
bent portions or of sawed pieces called fellics, It is 
encircled by the tire, and is counected by spokes to 
the Aud or nave. 

b. The peripheral ae of a car-wheel attached 
by spokes or web to the boss or nave. 

2. (Nauticul.) a. The extreme edge of the top. 

b. The circular, notched plate of a capstan or 
windlass into which the pawls drop. 

3. The elliptical bows of spectacles in which the 
glasses are set. 

4. The projecting margin of a kettle by which it 
is suspended in a furnace. 

Rim'base. 1. (Urdnance.) <A short cylinder at 
the junction of a ¢runnion with the gun. It is an 
enlargement or shoulder to the trunnion which forms 
the journal to the piece in elevating or depressing. 
See CANNON. 

2. (Small-Arms.) The shoulder on the stock of 
a musket against which the breech of the barrel 
rests. 

Rime. The rung or round forming the step of a 
ladder. A specific tool for making it is known as a 
rimer, The best tools are the drawing-knife and 
spokeshave to round up the rived timber. 

Rim/er. 1. A boring implement for enlarging 
holes. See REAMER. 

2. (Fortigiention.) A palisade. 

Rim-lock. A lock having an exterior metallic 
ease which pro- 
} the 
face of the door, 
dilfering — thus 
from a mortise- 


Rim/mer. 
(Domestic.) A 
device for cut- 


RIM-PLANING MACHINE. 


ting and ornamenting the edges of pies, etc. The 
example has a handle provided at one end with a 
rotary cutter secured to an irregular or ornamental 
roller and corrugated wheel, and at the other end with 
a butter-cutter or print. p 

Rim-plan/ing Ma-chine’. (/V0od-weorking.) A 
machine for planing simultaneously one curved and 
one flat surface of a wheel-felly. The felly is carried 
circularly round by vertical feed-rolls operated by a 
screw and worm-wheel assisted by a horizontal feed- 
roll, which also holds the work down to the table. 
Vertical and horizontal knives, adjustable as to 
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Rim- Planing Machine. 


depth of cut, take off a shaving of the desired thick- 
ness from the periphery and side as the work passes 
between them. ‘ 

Ring. 1. A hoop of metal used as a means of 
attachment, of the nature of a link, as in the ring- 
bolt, lap-ring, the ring on a neck- 
yoke, ete. In other cases, as a 
means of assembling, as the key- 
ring, split-ring. Other applications 
are common and obvious. 

2. A kind of handle for drawers, 
etc. It is hinged above, and falls 
into a groove when not in use, so as 
to be flush with the surface. a, Fig. 
4331. 

\ 3. (Nuutical.) The appendage by 
which the cable is attached to the 
anchor by means of the shackle on 
the end of the chain-cable, called the 
anchor-shackle. See ANCHOR. 

Ring and Trav’el-er Spin’- 
ning-frame. Jenks’s ring-spinner 
isa modern machine. Itis employed, 
like the throstle, for spinning warp- 
yarns; it makes a cop resembling 
that made by the mule, and, like 
the latter, its bobbin is adapted for 
the shuttle. The spindles are arranged vertically in 
the frame, and project through apertures in a hori- 
zontal bar. A nenees ridge around each aperture 
forms a ring, and affords a track for a little steel 
hoop called a traveler, which is sprung over the ring. 
The traveler guides the thread on to the spool. As 
the spindles revolve, the thread passing through the 
traveler revolves it rapidly, and the horizontal bar 
ascending and descending alternately winds the yarn 
regularly upon the spools. 

Potter’s ring and traveler (Figs. 4332, 4333) is designed for 
spinning all staples, its use not being confined exclusively to 


Fig. 4331. 
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spindle or upon a full 


the liability to break- 


RING-LOCK. 


cotton. Aisa spindle Fig. 4332. 
with one head bobbin; 
B, a cop-spindle; @ 
represents the revolv- 
ing-spindle; 6 the ring, 
which is hollowed out 
so as to form an annu- 
lar groove. The trav- 
elercis a straight or 


across the centra 
opening of the ring, 
and while revolving 
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balanced upon the 
yarn, which is kept at 
a uniform augle with 
the spindle, whether 


winding upon the bare 


bobbin, consequently 
maintaining a uniform 
tension and lessening 


age 


Ring-bit. 
(Menage.) <A bit 
having a ring- 
cheek, = whether 


loose or otherwise. 
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Ring-bolt. 


(Nautical.) A ring passing 
through an eye in the end of a bolt which is 
secured to the deck or side of a vessel or on a 


wharf. It is used for attachment of a rope or 
tackle. On each side of a port it is used for 
hooking the train-tackles by which the gun is 
maneuvered, 

Ring-chuck. A hollow chuck (4, Fig. 4331) 
whose grasping end is capable of being con- 
tracted by a ring, so as to hold firmly the object 

to be turned. The screw end fits the mandrel of the 
lathe-head. 

Ring-dogs. Two dogs attached to a ring for 
hauling timber. See Dog. 

Ring/er. 1. (Mining.) A crow-bar. 

2. A chiming or bell-ringing apparatus. See Fig. 
648, page 271. 

Ring-gage. 1. (Road-making.) A ring (c, Fig. 
4331) 24 inches wide in the aperture, used for deter- 
mining the size of broken stone under the Macadam 
system of road-making. Telford and Macadam, the 
English engineers who reduced the making of roads 
to a system, adopted the size of 24 inches extreme 
limit as the best for the purpose. 

2. (Jewelry.) Aconical piece of wood or a tapering 
metallic slip, having marked upon it a series of sizes 
of rings, according to an established gage, or actual 

arts of an inch in diameter. 

3. (Ordnance.) <A circular steel gage used in in- 
ee shot and shells. They are made of two sizes 
for each caliber, the larger being a trifle more and 
the smaller a trifle less in diameter than the true 
caliber of the projectile. All shot received must 
pass through the larger gage, but are rejected if they 
pass through the smaller. 

Ring/ing-en’gine. A simple form of pi/e-driver 
in which a ram weighing about 800 pounds and 
moving between timber guides is attached to one 
end of a rope passing over a pulley. The other 
end of the rope bearitline out into a number of ropes, 
each held by one man, in the SB anes of one man 
to each 40 pounds of weight in the ram. They lift 
the ram about three or four feet, and let go on a given 
signal. The number of blows is from 4,000 to 5,000 
per day. See also PILE-DRIVER, Figs. 2717, 2718, 
pages 1702, 1703 ; and specific index under HYDRAU- 
LIC ENGINEERING. 

Ring-lock. <A kind of puzzle or letter-lock in 
which the bolt is surrounded by a number of mova- 
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RIPPING-SAW. 


ble rings, having 
a straight line wit 
be drawn. 

Ring-mi-crom/e-ter. A metallic ring fixed in 
the field of a telescope, and used to determine differ- 
ences of declination between stars from the differences 
of time occupied by them in traversing different 
chords, either of the inner or outer periphery of the 
ring. A circular micrometer. 

Rismwoos. (Nautical.) A rope secured to a 
ring-bolt in the deck to secure the cable or a pur- 
chase, or to check the cable in veering. 

Ring-sail. (Navtical.) A small, light sail set 
on a mast on the taffrail. 

Ring-saw. One having an annular web. The 


Fig. 433A. 


ooves which must be ranged in 
eda another before the bolts can 


Ring- Saw. 


example shows one driven by friction-rollers and 
directed by guide-rollers. ; 

Ring-spin’/ner. (Spinning.) See RING AND 
TRAVELER SPINNER. 

Ring-tail. (Nauwtical.) An additional sail set 
abaft the spanker or driver, to extend its area in 
light winds. 

Ring-tail Boom. (Nauwtical.) A spar to rig out 
on the spanker-boom to set the natal 

Ring-tum’bler. (Locksmithing.) 
shaped tumbler in a lock. 

Ring-wall. (Metallurgy.) The inner lining of 
a furnace. 

Rink. A skating-pond. That shown is under 
cover, and has doors in the foundation, which allow 
access of external air when required. 


An annular- 


Fig. 4335. 
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Rins/ing-ma-chine’. (Cof/on-manufacture.) An 
apparatus for removing impurities or surplus color 
from cotton cloth or prints. 


The stuff is drawn alternately over and under a series of roll- 
ers 1, 2, 3, 4, ete., through tanks a bc d, and finally passes be- 


Fig. 4336. a 


tween the rollers a 5, by which it is partially dried. The 
tanks successively increase in hight from the left to the 
right hand side of the apparatus, the water overflowing 
from one into the other, so that a current is caused to 
flow in an opposite direction to that in which the cloth 
is moving, the impurities being gradually removed dur- 
ing its progress. 

Rip’per. 1. A tool for edging slates for roofing. 
2. A tool for ripping seams of garments. 
Rip’ping-bed. (Murble-working.) A Fig. 4837. 
machine for ripping a slab of marble into nar- 
row pieces by passing it on a traversing bed 
beneath a gang of circular saws arranged on 
amandrel. <A stone-saw. 

Rip’ping-chis’el. (/00d-working.) A 
crooked chisel for cleaning out mortises. 

Rip’ping-i/ron. (Nautical.) A hook 
for tearing old oakum out of the seams. A 
rave-hook. 

Rip’ping-saw. A saw for cutting wood 
lengthwise of the grain. Fig. 4338 illus- 
trates a band-saw elated for this purpose. 
The upper pulley is journaled in pinkding 
bearings, adjustable in hight by the screw 
a, to impart the required tension. In front 
of the saw is a hinged gate, to prevent injury Ripper. 
to the workman in case of slipping or break- 
age. The guide b is adjustable to suit different 
thicknesses of timber. The ripping-gage ¢ d is 


Ripping- Saw. 
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screwed to the table, and, by means of a thumb-nut, | is drawn to remove the capsules and seed therefrom, 
is adjusted to cut square or beveling, and the work | when the lint of the plant is to be used. 


is held firmly against the fence e by springs adjust- 
able by thumb-screws. 


Circular rip-saws differ principally in regard to the | raohs for removing the seed from 


modes of hanging and the provisions for feeding and 
ruiding the timber. In a, Fig. 4339, the guiding 
is effected by the fence 4, which is moved parallel to 


the saw and held by a parallel-motion device at the | 


end of the table. 
The lower figure has a corresponding fence c, to be 


Fig. 4339 
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used for ripping, and a guide e, which can be moved 
transversely of the table, and is pivoted, so that the 
timber may be presented at any angle to the saw, 
which can thus be used for cross cutting. 
dis a fence, the face of which is adjustable to any 
angle with the bed. 
Rip’ping-tool. One for following a seam and 
cutting stitches without 


Fig. 4340. slitting the fabric. 


In the examples :— 


a 
<< — = ES ais a tool, like a bod- 
— Q kin, with a longitudinal 
= = 7 


radial blade. The cone 
spreads the seam open, 
and the stitches are drawn 
across the blade. 

b is a thrusting tool, 
whose pointed portion ex- 
pands the seam, the 
threads being cut by the 
sharp edge or angle. 

¢ is somewhat similar 
to the last. 

Rip’ple. An instru- 
ment (a) with teeth like a comb, through which flax 


Ripping- Tools. 


corn when itis placed 


It is a very ancient instrument, having been used 
in E in the ti *ha- 
in Egypt in the time of the Pha Fig. 4341. 
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the dhura, a variety of imphee or 
sorghum which was then cultivat- 
ed for bread grain. The tombs 
have paintings c representing the 
rippling of dhura. 

t was also used in the time of 
Pliny, for shelling the grain out 
of the ears of wheat ; one mode of 
thrashing. 

The implement (4) is placed on 
a stool, and the seed caught by a 
cloth spread beneath. The teeth 
are 18 inches long, 4 inch square at 
bottom, and tapering at the point. 

A handful of flax is grasped b 
the butts, is spread like a fan, and, 
being thrown upon the comb, is > 
eye i i the teeth, remov- ipsts and Rivslinn. 

Bone ae ; Comb. 

The stalks are then carried to 
the steeping-pool or watercourse, where it is retted 
or rotted. 


The ripple is yet used in Japan for thrashing out grain, as it 
was in Egypt in the time of the Pharaohs. 

The dhura was cultivated in the Nile country for a time 
that history telleth not to the contrary, forming the food of the 
poorest class. It yields a produce of about 240 for one. Ham- 
ilton states, in his A2gyptiaca, that the thrashed grain is onl 
worth 3s. $d. the ardeb, which is searcely 6 cents per Recto 
The daura constitutes the chief subsistence of the peasantry 
in Upper Egypt. It multiplies itselfeven more quickly than rice. 

To the great abundance of food is owing the great increase in 
population. Diodo- 
rus Siculus, who Fig. 4842. 
traveled in Egypt 
nineteen centuries 
since, states that to 
bring up achild to 
maturity did not 
cost more than 20 
drachmas, about 3 
dollars. It must be 
recollected that the 
value of money has 
decreased, 

The ripple is used 
in the United States 
for stripping the 
seed from  broom- 
corn. In Fig. 4342, 
the treadle actuates 
the spiked wheel, 
which cleans the 
seed from the broom- 
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Ripple. 


in the chute, 


Rip-rap. (MJasonry.) A foundation of loose 
stones. The artificial island in Chesapeake Bay, 
which is thus formed, is named the Rip-raps, and 
forms one of the defenses of Hampton Roads. Fort 
Sumter, Charleston Harbor, and Plymouth Break- 
water, England, are founded on rip-raps. 

Rip-saw. A saw whose teeth and mode of filing 
adapt it specially for ripping boards, that is, sawing 
them with the grain. In contradistinction to cross- 
cut. Ithas usually eight teeth to three inches. A 
half-ripper has teeth of modified form, and has three 
teeth to the inch. See RIPPING-sAw. 

Rise. 1. (Architecture.) The versed-sine, or ele- 
vation of an arch above the springing-line. 

2. (Carpentry.) The hight of a step in a flight of 
stairs ; the width of a step is the tread. 

3. (Mining.) <A perpendicular shaft or winze ex- 
cavated from below upward. 

Ris/er. 1. (Carpentry.) The upright board of a 
step. The flat board is the tread. 
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RIVET-HEARTH. 


2. (Mining.) <A shaft excavated upward. 

8. (Founding.) An opening through a mold, into 
which metal rises as the mold fills. A head. 

Ris/ing. 1. (Neufica/.) A narrow strake in a 
boat, beneath the thwarts. 

2. (Mining.) A shaft worked from below, up- 
ward. The opposite of sinking. 

Ris/ing-an/vil. (Sheel-imetal Working.) 
double beak-iron. 

Ris/ing-arch. <A rampart arch. 

Ris/ing-floors. (Shiphuilding.) The floor-tim- 
bers which rise fore and aft from the plane of the 
midship floor. 

Ris/ing-hinge. One so constructed as to ele- 
vate the foot of an opening door, to avoid the t. 

Ris/ing-line. (Shipluilding.) A curved line 
on the drafts of a ship, marking the hight of the 
floor-timbers throughout the length, and thereby fix- 
ing the sharpness and flatness of a vessel’s bottom. | 

'‘ing-main. The vertical pipe from a pump 
in a well to the surface of the ground. 

Ris/ing-rod. (Steam-engine.) A rod in the 
Cornish steam-engine which rises as the cataract pis- 
ton descends, by means of levers ; it then lifts catches 
by which the sectors are released, and the weights 
are enabled to open or shut the equilibrium or ex- 


haust valves. 

Ris/ings. (Shipbuwilding.) Thick planks sup- 
porting the timbers of the decks. 

Ris/ing-square. (Shiphui/ding.) A square upon 
which is marked the hight of the rising line above 
the keel. 

Ris/ing-wood. (Shipluilding.) A timber 
worked into the seat of the floor and into the keel to 
steady the floor-timber. 

Riv/er-wall. (Hydraulic Engineering.) A wall 
made to confine a river within definite bounds, 
either (1) to prevent denudation or erosion of the 
banks ; (2) to prevent overflow of the land adjacent ; 
or (3) to concentrate the force of the stream within a 
smaller sectional area for the purpose of deepening a 
navigable channel. 

The considerations adduced in reference to certain maritime 
structures (see Sea-waLL; Jerry; Quay; Groin; BReaKWATER) 
do not all apply to river-walls, as the latter are not exposed to 
the dashing action of the waves from the open sea, nor usually 
to so heavy a pressure of earth, which is alternately wet and dry 
twice a day, as in structures on tide-water. 

The construction of the dikes of Holland furnishes many val- 
uable suggestions for fluviatile erections, for, in these works, 
phi ersouar has been brought into use which seems to have 
any importance or usefulness. 

Masonry, rubble, concrete, puddle, piles, boarding, fascines, 
stakes, earth, osiers, and reeds in bundles and growing, each is 
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River- Walls. 


introduced to perform its part in the work of forming a barrier 
aerott the adjacent sea and the interior network of rivers and | 
ca 


As in the cases cited, the artificial bank may consist of a rub- 
ble cy. ee a foot piling to support it, and having a slope of 
not less t 3 base to 2 vertical hight, the latter depending 
upon the exposure, and the rate of the current. 

, The a engineers use prisms of concrete, forming a 
8 ts) 3 
he banks of the Medway, England, are locally protected by 
a bed of concrete. 

Fascines in crosswise layers alternating with gravel, clay, sand, 

and shingle are used in Holland. See Fascine. 


On the banks of the Rhine, panniers and gabions filled with 
gravel are employed. 

Riv/et. (Machinery.) A short bolt with a flat 
or rose head, employed for uniting two plates or thin 
pieces of material together. The stub end is swaged 
to prevent it8 withdrawal. When used for joining 
pieces of leather, as in making belting, an annular 
disk, termed a burr, is placed over this end previous 
to swaging, in order to give a greater bearing. 

Rivets are cut from round metal rods, and 
formed by special machinery. 

The rivet was the main dependence of the 
armorer for fastening 

lates of armor. In 
omer’s time welding 
and soldering were ap- 
parently unknown, and 
lates were attached 
y mechanical means; 
rivets, pins, nails, 
cramps, and dovetails. 

In riveting iron 

lates together, as in 

ilers, tanks, etc., the 
rivet is made red-hot, 
and while a sledge is 
held against the head, theendis swaged down by strik- 
ing directly with a riveting-hammer, or a species of 
die called a snap-head is interposed. In eae 
together wooden surfaces, they may be lined wit 
metallic plate, or washers be placed under the head 
and the swaged burr, to prevent the indentation of 
the wood. Machines are also employed for rivet- 
ing. (See RIVETING-MACHINE.) 

In riveting the plates composing the skin of iron ships, it is 
necessary that the outer end of the rivet should be flush with 
the plate. A countersink is, accordingly, formed in this side. 
The operation of riveting is performed by three men and a boy. 
The latter brings it from the furnace with a pair of tongs and 
passes it to the holder up, who receives it ina short pair of tongs 
and inserts it into the rivet-hole from the inside. He then presses 
against it with a hammer or with a tool called a dol/y, having its 
end indented to receive the head of the rivet, while the two men 
on the outside hammer the other end down so as to fill the 
countersink. 

The plates may be put on with cither /ap or flush joints, their 
ends in the latter case butting. The first may be effected by a 
single row of rivets, the latter requires two. Double riveting 
requires two rows of rivets when the plates lap, or four for flush 
jointing. It has more than two thirds of the strength of the 
original plates, while single riveting affords somewhat over half 


of said strength. 

Riv’/et-cut’ter. 
the stub ends of riv- 
ets or bolts. In the 
example, the handle 
A H is pivoted to the 
handle # and piece C, 
so that the jaws D E 
are brought together 
as the handles are 
compressed. 

Riv’/et-—hearth. 
A shallow, round 
fuel-tray, mounted on 
three legs, and hav- 
ing a circular bellows 
beneath it for blow- 
ng the fire. 

tis set up near the 

place where the rivets 
are to be driven. One 
of them isrequired for 
every two or three 
gangsof riveters. The 
boys who carry the 
rivets operate the 
bellows. 


Fig. 4345. 


Rivet. 


A jaw tool for cutting off flush 


Bolt and Rivet Cutter. 
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The hearth is formed of a slight iron frame and 
iron plates ; on a separate frame is a small, round 
bellows, so arranged as to be operated by each mo- 


Bie. 4347, 
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Riveting- Forge. 


tion of the hand, up or down. See RIVETING- 
Toots. 

Riv’et-ing-forge. The portable riveting-forge 
(Fig. 4347) has a pot 
rotatable by gearing 
and having three 
doors, so as to em- 
_ ploy three operatives ; 
hit contains a grate- 
like basket, which 
allows the blast from 
the tuyere to pass 
through. At the 
bottom of the basket 
is a grate and a comb- 
aker, operated from 
the outside. Beneath 
the grate is the tuyere 
box. A fan is pro- 


Fig. 4348. 
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Riveting- Pot. 


vided for creating a blast. 

Riv/et-ing-ham’mer. A hammer for swaging 
a rivet when in position. It has usually a long, 
flat-faced head, and a narrow peen. 0, Fig. 4344. 

Riv’/et-ing-ma-chine’.  (Builer-making.) 
machine in which the operation of riveting boiler or 
other mnetallic plates is performed by steam-power. 
its general principle is that of the punching-ma- 
chine. The first application of steam to this pur- 
pe is due to Sir William Fairbairn, of Manchester, 

ngland. He eye a movable horizontal die, 
in conjunction with a fixed die at the head of an iron 
pillar ; the work to be riveted being inserted be- 
tween the two. The same general construction has 
been adopted in subsequent machines. Sir William 
Fairbairn states that the machine was contrived 
when he had a large number of orders on hand for 
his double-flued boiler and the men struck. ‘‘In 
this dilemma I was driven to the necessity of sup- 
plying the place of the riveters by a passive and 
unerring workman, which, from that day to this, 
has never complained, and did as much work in one 
day as was formerly accomplished by twelve of our 
best riveters and assistants in the same time. I de- 
sired the foreman to reverse the action of the punch- 
ing-machine, and with proper dies to rivet the plates 
instead of punching them. In six weeks from that 
date we had the riveting-machines at work, making 
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tighter joints and executing the work with greater 
perfection than could passibly be done by the ham- 
mer.” 

Fairbarrn introduced many improvements in ma- 
chinery employed for various purposes, which have 
been universally adopted. is attention having 
been drawn to the advantage of iron as a material for 
building ships, in 1836 he built and successfully 
launched a small iron vessel. This was one of the 
very tirst of its class built in England, In after life 
he constructed many large vessels of the same ma- 
terial at his shops in Millwall. He was one of the 
very first to plan and construct buildings of iron. 
He was chosen to assist Stephenson in the construc- 
tion of the great tubular iron bridge over the Menai 

Strait, for the Chester and Holyhead Railway. He 
‘was chiefly instrumental m the introduction into 
| general use of wrought-iron plate girders in building 
operations, as well as in railway engineering. His 

principal works are on ‘The History and Manufac- 
ture of Tron,” ‘* Mills and Mill-Work,” and ‘ Iron 

Shipbuilding.” He died August 18, 1874. 

The machine illustrated in Fig. 4349 is set in motion by a 

band on the pulley a; on the axis of the latter is a pinion gear- 


ing into a large spur-wheel 6, on whose axis isa cam ¢ operating 
the riveting-lever d, the face of the cam being steeled and the 


Fig. 4349. 
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Riveting- Machine. 


end of the lever having a roller to diminish the friction. The 
riveting-lever hus a fulcrum in the frame, and acts by its face 
upon the riveting-tvol e when punching and by a link connec- 


Fig. 4350. 


Riveting- Machine. 


RIVETING-MACHINE. 


fixed in the side frames. 
The face of the riveting-tool has a depression which receives 
the end of the rivet and swages it to shape. 


The anvil-post / rises from the foundation, and has a riveting- 
The sections of | 


block of the shape of a frustum of a cone. 
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tion with the tool when retracting, the tool sliding in a socket 


boiler are lowered from above, by means of tackle g, the point , 
at which the rivet is to be placed being adjusted between the | 


unch and the anvil-block. The rivet is placed in the punched 


oles, the band slipped on to the fast pulley, and the upward | 


motion of the cam raises the lever and swages the rivet. 


Fig. 4350 is a portable machine on the same plan. Not being 
intended for such heavy work, its frame is less massive than | 


that of the fo 
its details are slightly different. 


In Tweddel’s machine (Fig. 4351), the distance between the 
punch a and anvil d is regulated, according to the thickness of 


the aa etc., by screws c c’ 
and links d. The whole appa- 
ratus is mounted on a truck, 
and the pressure applied by a 
hydraulic accumulator oper- 
ated by a portable engine. 

In Adt’s machine (Fig. 4352), 
the work is supported on the 
table a; the punch is recipro- 
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Riveting- Machine. 


Adt’s Riveting- Machine. 


cated by a pitman 4, having a universal joint connection with 
the spindle c, and actuated by an eccentric on the pulley-shaft 
d; the punch spindle is at the same time revolved by a belt on 


ing, and the construction and arrangement of 


| 
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RIVETING-TOOLS 


McKay and Macgeorge’s hydraulic riveter is operated by wa- 
ter from an accumulator under a pressure of 70U pounds to the 
inch ; water is admitted to a small cylinder, causing the dies to 
close upon the rivet, when self-acting valves admit the water 


Hydraulic Riveting-Machine. 


to the large cylinder, which compresses the plates together and 
finishes the riveting. After allowing the rivet a moment to cool, 
ays handle operating the valves is reversed, when the jaws un- 
close. 


Riv’et-ing-set. A punch (c, Fig. 4344) with a 
hollow face, used for swaging the heads of rivets. It 
is more expeditious than the peen of a riveting-ham- 
mer, and by making the concavity of any Acaived 
shape, the counterpart form is imparted to the end 
of the rivet. 


Riv’et-joint. The results of Mr. Fairbairn’s 


the shaft of the fly-wheel ¢, imparting motion to the pulley f | experiments on riveted joints were as follows : — 


through two small change pulleys, one of which is seen at s- 
In another machine intended for heading caster and hin 
pintles, etc., the spring-hammers strike the opposite ends of the 
pintles simultaneously. The working parts are adjustable to 

suit rivets of varying lengths. 
Fig. 4353 is a machine for riveting hinges. Peculiarly shaped 
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Machine for Riveting Hinges. 


revolving milling-tools spread the pintle when forced against Those used for ship and 


it, and form the head. 


Taking the coefficient of tenacity of the boiler-plate itself = 100 
Then that of an equal length of joint would hae 


For double row of rivets = 70 
BOF Minis TOM GEO oss savstee ocd 444 doncawaese = 56 


Mr. Fairbairn gives the following table as exhibiting the 
strongest forms and best proportions of riveted joints, deduced 
from practice : — 


Dimensions in inches. 
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Fig. 4356. 
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19] .88; .88 | 1.25 | 1.25) 
.25| .60| 1.18 | 1.50 | 1.60 | 
31 63 | 1.388 | 1.63 | 1.88 | 
88! .75| 1.63 | 1.76 | 2.00 | 
50| .81) 2.25 aes hare | 
63 | .94] 2.75 | 2.50 | 2.75 
75 | 1.18 | 8.25 | 3.00 | 3.25 | 
| 
For double-riveted joints, add 
P 


two thirds to the depth of la 
given for single joints. 


Riv’et-ing-tools. The 
implements used in rivet- 
ing metallic plates together. 


boiler plates are : — Riveting- Tools. 


Digitized by Google 


RIVET-MAKING MACHINE. 


a, rivet-tongs. 

b, riveting-hammer (outside). 

c, tongs. 

d, clusing-hammer (outside). 

e, closing-hammer (inside). 

J, 9, dolly. 

h, holding-up hammer (inside). 

Coppersiniths and other workmen in thin sheet- 
metal or leather work united by rivets, employ a 
rivet-punch or rivet and burr set, the work being sup- 
ported on a stake or plate. 

Riv’et-mak'ing Ma-chine’. 
making rivets from rod-iron. 


A machine for 


In Fig. 4856, the rod 


Rivet-Making Machine. 


d is fed through a guide-plate into movable dies 0 3, 
the length of the blank being regulated by a stop. 
The movable dies have reciprocating motion, and cut 
off the rod fed into the machine, carry the blank in 
front of. the heading die, and finally serve as the die 
in which the head of the bolt is formed. As they 
descend they cut off the length of rod against the 
face of the guide-plate, and carry it in front of a hol- 
low die m that has a horizontal motion, the interior 
of the die corresponding to the intended form of the 
shank of the rivet. The stub end of the rivet is 
formed against the plunger p, which also serves to 
eject it when finished. 

Fig. 4357 has a feed-plate 4 into which the rod 
is fed through an aperture ¢; a blank is cut off by 
the downward motion of the plunger 7, which holds 
and guides it while being forced into one of the aper- 


Fig. 4357. 
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tures ¢¢ in the die-wheel V, by the reciprocating 
rod c, where it is subjected to the action of the 
header £, operated by the same compound cam D 
which actuates the lever carrying the plunger 7. 

Riv’'ing-knife. (Coopering.) A tool used in 
splitting balks for staves, clapboards, shingles, ete. 
A frow. 

Riv/ing-ma-chine’. A machine for splitting 
wood in the direction of the grain ; for hoops, staves, 
splints, as the case may be. 

Roach. (VNuuticul.) The upward curve of the 
foot of a sail, made in order to clear the stays, spars, 
etc. A piece laced on to fill up the concavity is 
called a sure-all. 

Road. ‘The Carthagenians,” says an ancient 
writer, “invented paved roads.” The Roman roads 
were pavelncnts resting on a foundation of rough 
stones consolidated into one mass by liquid mortar 
or grout. They extended from Kome to her distant 
provinces, and facilitated the march of her legions, 
the transportation of supplies, and the intercourse 
| by couriers and post-carriages. 

‘* The Romans,” says Isidore, ‘‘ make roads almost all over 
the world, to have their marches ina straight line and to em- 
ploy the people.” Isidore was a Greek architect of the sixth 
century ,and was employed by Justinian to complete the church 
of st. Sophia at Constantinople, now a Mohammedan mosque. 

Twenty-nine great military reads centered at Rome, some of 
them being carried to the extreme limits of the Empire, which 
was divided into 11 regions, 1138 provinces, traversed by 372 
great roads, which, according to the Itinerary of Antoninus, 
had a length of 52,064 Roman miles. 

The first of these great roads waa the Appian Way, construct- 
ed by the censor Appius Claudius Cueccua, 442 a.0.c. (811 B. c.), 

who is not to be confounded with the decemvir Appius Clau- 

dius, 440 8. C., concerned in the tragedy of Virginia, the Ko- 

man maiden. The stones were hewn and carefully fitted. 

It was never excelled by the Romans. Appius constructed 

it to Capua, 142 miles, and his successors to Brundusium (now 
Brindisi), another 218 miles. Strabo (d. a. np. 24) gives it the 
preeminence. It is still entire in many places, though more 
than twenty centuries have elapsed since its construction It 
was properly called ** Regina Viarum.”? 

The Via Numicia led to Brundusium; the Via Flaminia to 
Rimini and Aquileia; the Via Aurelia was along the coast of 
Etruria: the Via Cassia ran to Modena, between the Flaminian 
and Aurelian ways; the Via Emilia extended from Rimini to 
Piacenza. 

The smaller ways were the Via Pranestina to Palestrina (the 
ancient Prieneste); Tiburtina to Tivoli; Ostiensis to Ostia; 
Laurentina to Laurentum, south of Ostia; Salariu, ete. 

Under Julius Cwsar the capital of the Empire was in complete 
communication with all the principal cities by paved ronds. 
During the lust African war a paved road was constructed 
through Spain and Gaul to the Alps. 

These roads connected the capital with Savoy, Dauphiné and 
Provence, Germany, all parts of Spain, Gaul, Constantinople, 
Hunyary, Macedonia, and the mouths of the Danuhe. 

On the other sides of the intervening waters these roads were 
continued in Sicily, Corsica, Sardinia, England, Asia, and Af- 
rica. 

The Roman roads were distinguished by the names 
Via, Actus, Iter, Semita, Trames, Diverticulum, 
Divertium, Callais, ete. 

The Via was the best, and had a width of § Roman feet. 

The Vee Militart and other important roads in the neighbor- 
hood of Rome had a double width, 16 Roman feet, equal to 15 
| feet 6 inches English, and margines, or sidewalks, & feet wide. 

The middle, convex portion was paved with blocks and divided 
from the sidewalk by a curb or low wall, 2 feet wide and 18 
inches high. The middle was for the infantry ; the mangines 
for carriages and equestrians. 
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The Actus was 4 feet wide, for single car- 
riages. 

The Iter, for horsemen, pack animals, and 
pedestrians, was 3 feet wide. 

The Seauta was 18 inches wide, and was 
called Trames, Diverticulion, or Divertaum 
when it branched across fields. The Semita 
on steep grades was frequently in the form 
of Kteps. 

The Callars was a mountain path. 

In Rome were 31 principal streets and 
about 422 less important ones. 

The Roman military reads were made with four strata with a 
coniposite thickness of about three feet. 

1. The statusien consisted of two courses of flat stones laid in 
; Inortar. 
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2. The rudus,a rubble of broken stones mixed with one third 
the quantity of quicklime and well rammed. 

8. The nucleus, a mixture of brick, potsherds, broken tiles 
and one third the quantity of lime; or gravel and the stated 
proportion of lime laid on while hot from slaking. 

‘on The summa crusta, pavement of not less than six inches 
k. 

These roads bore uninjured the weight of columns, obelisks, 
and other immense blocks, bi See hundreds of tons. 

The royal roads of Persia ran by the side of the common roads, 
and were reserved for the uses of the king alone. They were 
kept in better condition than the common roads, and gave rise 
to that remark of Euclid, the mathematician, to Ptolemy Phila- 
delphus, at a dinner in the Museum of Alexandria, ‘‘ There is 
no royal road to geometry.’’ 

The Moguls constructed good roads in India, with a distance- 
stone at the end of every koss. Agra, Lahore, and Cashmere 
were thus connected. With the death of Aurungzebe these im- 
provements ceased, and the works commenced to decay. 

At a comparatively late date the work of improvement of the 
Indian roads has been pursued with vigor. The Grand Trunk 
Road connects Calcutta with Peshawur on the borders of Aff- 


tan. 

The military roads of Peru were built, one on the plateau, 
the other on the shore. The former, for nearly 2, miles, 
crossed sierras, gorges, and rivers, by tunnels, bridges, and fer- 
ries. The road was 20 feet wide, faced with flags covered with 
bitumen, and had milestones. The shore road was built on an 
embankment, with a clay parapet on each side, and shade-trees. 
It was supported by piles, in places. Every five miles there 
Was a post-house. Humboldt declares the road magnificent. 

We esate from the venerable Bede (A. p. 700) that the Roman 
roads of England were built at various periods in the second, 
third, and fourth centuries ; the people, criminals,and the Ro- 
man soldiery being employed thereon. 

The four principal ones were, — 

1. Watling Street; from Kent, by way of London, to Cardi- 

Bay, in Wales. 

2. Ikenild Street; from St. David's, Wales, by way of Bir- 
mingham, Derby, and York, to Tynemouth, England. 

3. Fosse Way; from Cornwall to Lincoln. 

4. Ermin Street; from St. David’s to Southampton. 

In many places the remains are yet visible ; in many others 
the old pavement is below the surface, having been buried by 
the vegetable growth of centuries, or covered by earth from other 
natural cause, such as land-slips and watercourses. 

Highways were first made public in many parts of England 
by the Romans. In the time of Edward I. they were ordered 
to be widened and cleared of trees within 200 feet of the road, 
for the prevention of robberies. Toll was granted on one in 
London in 1346. The parishes were made answerable for their 
condition in 1553. Toll-gates were erected in 1663. 

In the sixteenth year of the reign of the frivolous Charles IT. 
@ turnpike road was established through Hertfordshire, Cam- 

hire, and Huntingdonshire. 

The Simplon road from Geneva to Milan, built by Napoleon, 
cost the French government 17,000,000 livres (3 3,250,000). 

MacAdam says: ‘‘ The measure of substituting pavements for 
convenient and useful roads is a kind of desperate remedy, to 
which ignorance has had recourse.”’ 

The mode of road-making with broken stone, before MacAdam, 
was tomake a foundation of large stone, on them place stones 
of a medium size, and finish off with the smallest. MacAdam 
employs broken stone of as hard a variety as possible, no stone 
to exceed six ounces in weight. A ring is used to test the sizes. 
It has an interior diameter of 24 inches. 

The convexity of a road of 50 feet width may be 1 foot when 
settled; 6 inches more should be allowed in making. 

MacAdam, by the authority of the Parliamentary Commis- 
sion, substituted in one street for the rounded stones or bowl- 
ders a bed of broken stone laid as a convex rounded roadway. 
His ideas were laughed at by professional road-makers, but after 
a trial of the new scheme,the paving of London was torn up, 
broken, and spread d la Macadam. Thecountry districts soon 
followed the example. MacAdam was made Surveyor-General 

of the Bristol Roads; he was reimbursed for his expenses, and 
received the additional sum of £2,000 as a recognition of his 
ces, 


The section (Fig. 4358) illustrates a plan success- 


Telford's Road- Section. 


fully adopted by Telford on the Glasgow and Carlisle, 
the Holyhead, and other roads. It consists of a 
foundation @ of paving-stones laid broad end down. 
ward on the leveled surface of the natural earth and 
covered with broken stones } to the depth of about 
six inches. These wedge in between the interstices 
of the foundation, forming a smooth and compact 
surface. cc are ditches, and d d pipe-drains. 

The National Road from Baltimore, across the Alleghanies 
and extending to Illinois, is 650§ miles in length and 80 feet in 
width. It is macadamized for a width of 30 feet. 

Road-bed. 1. (Railway Engineering.) The bed 
or foundation on which the superstructure of a rail- 
way rests. The substructure of the way consists 
of the embankment, bridges, piling, ballast, etc., 
and supports the superstructure, which consists of 
the rails, ties, chairs, frogs, crossings, ete. 

2. (Civil Engineering.) In common roads, the 
whole material laid in place and ready for travel. 

Road-lev’el. <A level (g, Fig. 4358) for correct- 
ly laying off the surfaces of common or macadamized 
roads. Its lower edge is set horizontally by the aid 
of a plumb-bob suspended from its upper branch, and 
the lower limb is provided with offsets, adjustable 
by means of screws, which are raised or lowered rel- 
atively to each other to guide the workmen in form- 
ing the desired slope. 

Road-lo’co-mo'tive. A locomotive adapted to 
run on common roads. The idea, conceived by Watt 
and Dr. Robinson, was first realized by Murdoch, a 
Cornish engineer, who, about 1786, constructed a 
small locomotive which ran on the high-road near 
Redruth. William Symington, in Scotland, and 
Oliver Evans, in America, also constructed models, 
though on different plans, of engines designed for 
this purpose. In 1802, Trevethick and Vivian had 
one experimentally in operation. After this the bad- 
ness of the roads and opposition of the turnpike 
managers, or the diversion of inventive talent to the 
improvement of railways and their appliances, seem 
to have frustrated farther attempts in this direction 
for many years, when the subject was taken up by 
Griffiths, Brunel, Gurney, and others at various 
times. See LocoMoTIvE. 

Steam-carriages constructed by some of these in- 
ventors plied for a time between various cities and 
towns in England and Scotland, but failed to become 
profitable. 

One of Gurney’s engines, weighing two tons, drew 


- Fig. 4359. 


Early Road-Locomotives. 
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11 tons upon a good hard country road. The drivers 
of this locomotive had tires 34 inches wide. 

Hancock’s engine (a, Fig. 4359) ran for hire with 
16 passengers in 1831. The machinery was situated 
behind the carriage. The fire was blown by a re- 
volving fan turned by the engine. The two hind 
wheels were drivers, though one was generally dis- 
connected from the engine, except in climbing hills, 
ete. The weight of the locomotive, with water and 
fuel, but without passengers, was 34 tons. 

The success of railways, and the difficulties attend- 
ing the use of 
locomotives on 
ordinary roads, 
caused a cessa- 
tion of efforts 
toward — their 
improvement 
until about the 
year 1856, when 
the subject was 
again revived 
with a view to 
the adaptation 
of such engines 
to agricultural 

urposes. Of 
ate years, Sev- 
eral varieties _ 
have been con- — 
structed, which 
fulfill their in- 
tended purpose 
with consider- 
able — success. 
The more prom- 
inent of these : 
are constructed on the general plans of Ransome and 
Sims, or of R. W. Thomson of Edinburgh, who intro- 
duced the flexible rubber tire. 

James's (b, Fig. 4359), patented in 1867, is one of 
the earlier of the more recent American efforts in 
this line. It has coupled drive-wheels, the tread 
of which consists of segments of a circle supported 
on separate spokes. 

Ransome and Sims’s ‘‘self-moving engine” (Fig. 
sae is adapted for hauling light loads on common 
roads. 


Bb 


These engines have a single cylinder. The driver and steers- 
man are placed behind the engine, thus enabling them to com- 
municate with and assist ¢ach other. All the apparatus for 
starting the engine, reversing and applying the brake, are placed 


Thomson's Road-Steamer. 


close together ; and the gearing for communicating the motion 
to the driving-wheels is so constructed that both wheels are al- 
ways in geareven when turning a sharp corner. 


By an adjustinent of the driving-pinions the speed of the en- 


gene may be altered from the slow speed of = miles per hour to 


miles per hour, and vice versa. The driving-wheels a @ are 


wrought-iron, with cast-iron rims, 10 inches broad. They are 
furnished with wrought-iron spuds to attach to the rims in case 
the roads are very sandy and soft. The fire-box of the engine 
is adapted to burn wood or coal. 
of from 6 to 8 miles may be stored in the tanks e funder and 
at the back part of the engine; 4, fly-wheel; c, rudder-post ; d, 
steering-wheel. 
motor for thrashing-machines, saw-wills, ete. 


Coal and water for a journey 


This locomotive is also adapted for use as & 


Fig. 4361. 
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Thomson’s (Fig. 4361) has an upright tubular 
boiler and two small cylinders. The crank-shaft and 
drivers are connected by gearing. 

The great novelty of this engine is in the elastic tires of the 
wheels, adapting them to pass over loose stones, slippery surfaces, 
etc. These tires are of rubber, 12 inches wide and 44 inches 
thick. The rim of the driver is perforated with a large number 
of holes, an inch or more in diameter, into which the inner sur- 
face of the rubber tire forces itself, to prevent slipping. The 
outside of the tire is protected from injury, to some extent, by 
an endless band of steel cross-bars, which yield with the tire to 
inequalities of ground. 

The locomotive is steered by a single pivoted wheel in front, 
and is able toturn in very small space. By a little change in 
the machinery, it may also be used as a portable engine. See 
Roap-ROLLER. 


Road-locomotives are sn Ae to some extent in 

England and in British In- 
dia, but have not met with 
much favor in continental 
Europe or America. A few 
are in use in Brazil, and in 
the United States several 
kinds are manufactured to 
order ; but the demand for 
them is, at present, not great. 
See TRACTION-ENGINE. 

Road-met/al. (Engincer- 
ing.) Broken stone for mak- 
ing or mending macadam 
roads. 

Road-roll’er. A heavy 
cylinder used for compacting 
the surfaces of roads. 

One of the road-rollers used in the 
Central Park, New York, weighs 64 
tons, and is adapted to receive addi- 
tional loading to bring it to 9 or 12 


tons. It is composed of two hollow 
cylinders of cast-iron, set abreast on 
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a strong wrought-iron axle, making together a length of 5 feet, | the machine in any direction. It is built of four 
with a diameter of 7 feet; the cylinders are set in a timber 


; bal sizes, weighing respectively 15, 20, 25, and 30 tons. 
aid ee ee eee col | The steering-wheels of a eng 4 arranged roll- 


er, made by Aveling and Porter (Fig. 4364), are 
somewhat conical, and are mounted on an axle, 
whose ends are bent downward, so that the wheels 
are close together at their lower edges, while be- 
tween their upper edges a strong upwardly project- 
ing center-pin from the axle passing through flanges 
at the end of the fire-box serves to support that part 
of the boiler, and as an — 

axis on which the fore- | |i 

wheels turn to steer | 


SS eS the machine. The §) if 
Central Park Road-Roller steerage is effected by §) ||] 
chains connected to i 
on the journals,and the whole is drawn by eight horses. Aper- the bow in which the HI 
tures are made in the ends of the cylinders, through which  aylejsjour hie | {II 
the interior cavities, consisting of four separate cells in each | axle isjournaled, w hich Wa 
cylinder, can be filled with broken stone and gravel, and the : 
weight thereby  in- Fig 4364. 
creased up to 12 tons, as 
above stated. Two of 
these large rollers were 
constructed at the com- 
mencement of the work 
and have served, until 
lately with but few re- 
pairs, for the entire road- 
system of the Park. 

Steam road-roll- 
ers have now been 
a eet J intro- 

uced with great 
success. 

Aveling and Por- 
ter’s (Fig. 4363) has 
two driving-rollers 
in front, one of which 
turns loose on the 
axle to enable the 
machine to turn 
short curves. The 
driving-axle is ro- 
tated by chain gear- 
ing from the crank- 
shaft, and similar 
gearing is used for 
connecting the steer- 
ing-wheel with the 
two large rollers at 
the rear of the ma- 
chine. 

These are journaled in a turn-table, which may be | 
rotated horizontally by the steering-wheel to guide 


are operated by a foot-plate worked by 
the driver. 

Road-scrap/er. A large hoe, or a 
machine for leveling or cleaning roads. 
The machine (Fig. 4365) is an oblique 
board which is drawn over the road-bed 
to level the earth or gravel which has 
been dumpedin position. It is also used 
in rounding-up country 
roads after plowing a num- 
ber of furrows on each side. 

. 7/. |\i Wi es Fig. 4366 is a common 
——— (| Sa ee ed BA fl form of scraper for remov- 
7 a eel , ing earth in road-making, 
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Fig. 4367 is a machine 
having shares, scrapers, 
and roller attached to the 
frame. It is intended for 
; leveling roads. 

Aveling and Porter’s Road-Roller. Road-steam/er. A lo- 
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comotive traction-engine for use on common roads. 
See RoAD-LOCOMOTIVE ; TRACTION-ENGINE. 

Roan. (Leather.) Sheep- 
skin tanned with sumach; 
>the process is similar in its 
details to that employed for 
morocco leather, but lacks the 

aining given to the morocco 

y the grooved rollers in the 
finishing. It is used largely 
for book binding and somewhat 
for shoes. 

Roastiing. (Metallurgy.) 
A protracted heating of metallic ores to a point be- 
low fusion, to expel sulphur, arsenic, carbonic acid, 
water, etc., and frequently to effect oxidation. 


Earth- Scraper. 


~ Fig. 4367. 


WH KS 
Z 


18S 


Road- Scraper. 


The roasting of ores is conducted in heaps or fur- 
naces. 

The operation is (a) for the purpose of removing 
impurities, or () for sonverting certain constituents 
into a more tractable condition, either for succeeding 
operations or for removal. 

1. Sulphur and arsenic are expelled by fire, 

sing off in fumes. This is termed roasting with 
iron and some other ores, which are built up into 
heaps with fuel and then fired. 

2. The roasting of tin ores to get rid of iron and 
zinc is conducted in a reverberatory furnace. Cop- 
per ore is roasted in a similar furnace or smelted to 
convert the sulphuret of iron into an oxide, when it 
passes into the scoriee and is removable as a slag. 

See CoprpER ; COPPER-SMELTING ; CALCINING-FUR- 
NACE; ROASTING-FURNACE; DESULPHURIZING-FUR- 
NACE, etc. See lists under METALLURGY ; FURNACE. 

Roast/ing-bed. (JJetallurgy.) <A floor or bed 
of refractory substance on which ores are roasted. 

Roast/ing-fur/nace. (Metallurgy.) <A furnace 
in which ore is heated to drive off the sulphur and 


other volatile 
rticles. 
Po is Parke’s 
roasting-oven 
for copper ore, 
in which the 
ore is stirred 
by machinery. 
The hearth is 
in two stories, 
each of which 
has its own ro- 
pes stirrer at- 
tached to the 
central shaft 
and operated by 
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gearing in the . 

vault below. The hot gases 

from the furnace pass 

over the two chambers in se ae 
turn, and thence to the BS 


Hi 


chimney. The hearths are 
about 12 feet in diameter. 
On the other side of the 
hearth appear the openin 

at which the working tools 
are introduced. These are 
closed by iron doors. The 
charge is introduced at an 
opening in the roof of the 
upper chamber. Each 
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hearth has a charge of 4 tons. The material is raked 
from one floor to the other, and eventually falls into 
a vault beneath. 

B is a shaft-furnace for roasting iron by means of 
gases from hydrocarbons. The stack is hooped with 
iron, and has a central cavity of a truncated cone 
shape. The cast-iron hearth has three slopes which 
incline to the discharge-holes, which have doors in 
which are air-holes. Above the openings leading to 
the doors is a carrying piece projecting into the shaft. 
The gases are led in at a tube shown on the left, 
from which they reach the interior by a number of 
tuyeres at various hights in the shaft, whence they 
issue, and, coming in contact with atmospheric air, 
are burned. The entrance is regulatable by dampers 
at the various tuyeres of the respective series, 

C is a reverberatory furnace for roasting arsenical 
ores, in which the fumes are conducted from the fur- 
nace through a long flue, in which they are con- 
densed in cooling. By such means either valuable 
materials are saved, or the fumes are suppressed, so 
as to avoid contaminating the surrounding atmos- 
phere. See ARSENIC-FURNACE. Along the con- 
denser are doors for extraction of the deposited 
material. See Plattner’s ‘* Metallurgischen Rost- 
prozesse,” Freiburg, 1836. 
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Fig. 4369 is a furnace with a rotating hearth, the 
contents of which are moved by stationary stirrers. 
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Revolving- Hearth Furnace. 

Another form of roasting-furnace has inclined cyl- 
inders, through which the ores pass, being heated 
by the furnace. 

In Rivot’s furnace (Fig. 4370), the 

ld or silver ores are mixed with ox- 
ide of iron, and then submitted during | 
the roasting process to the action of { 
superheated steam. yy 
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In Whelpley and Storer’s furnace, patented Janu- 
ary 12, 1864, the ore, in a finely comminuted state, 
is forced by a fan-blower a through the tube } into 
the descending shaft ¢ of the apparatus; this has 
furnaces d d’ on each side, provided with chimneys 
e e, to the action of which the ore falling from the 
tube 6 is exposed. The bottom of the horizontal 


Fig. 4871. 


Whelpley and Storer’s Shaft- Furnace. 


shaft fis covered with water, into which the heavier 
rticles of ore fall ; the lighter portions are arrested 
in the chamber g by means of a spray of water in- 
jected thereinto. A rapidly revolving fan h in this 
chamber withdraws the products of combustion 
through the up-cast shaft ¢. 
Stetefeldt’s furnace for roasting silver ores is of the 
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_class known as a shaft-furnace, in which the pow- 
dered ore is calcined while falling through the laiie 
rising from a fire. 


The ore, having been crushed by the rock-breaker, is then 


mixed with salt and pulverized by the stamp battery. From 

this the pulp is carried by a conveyor to the 

PS feeder a, which consists of a hopper, whose bot- 

ae tom is provided with a coarse wire screen ,shaken 
to | 


by means of eccentrics, and a hollow cast-iron 
base, on which the hopper stands, and through 
which a current of cool water is caused to cir- 
culate. The base has a grate covered by a per- 
-) forated sheet-iron screen. A number of thin 
-) iron blades are arranged across the hopper, 
-\ nearly touching the wire sieve, and keeping the 

g pulp in place. The reciprocations of 
the wire screen cause its meshes to cut 
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Fig. 4872. 
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Stetefeldt Roasting- Furnace. 


through the pulp, which falls into the shaft 6 in a continuous 
shower. c is one of two flues of a gas-generator, which enter 
the shaft on each side. The shaft d is provided with a light 
cover and a slide ¢, on which charcoal is burned. The carbonic 
oxide produced by this is mingled with air introduced through 
the flue /, and passes in a state of ignition through the shaft g 
into h, where it heats the shower of falling pulp, which is thus 
desulphurized and dechloridized, and falls upon the inclined 
bottom of the shaft, whence it is withdrawn through the door ¢. 
The fine particles, from sulphur and chloridized, which 
pass through the shaft A, are deposited in the flue £ and dust- 
chambers //, and withdrawn at intervals. See page 1571. 

In Aiken’s furnace (Fig. 4873), the stamped ore fed through 
the aperture a is conveyed by the screw b into the conductor c, 
and drops into the Safary agony Sed d: this has an inclined 
arched top ¢, and is heated by two furnaces 77, which open di- 
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Aiken’s Roasting- Furnace. 


rectly into the chamber; the doors g g, pivoted, and havin 

cranks A A by which they may be placed in horizontal or verti- 
cal position, serve to disc the roasted pulp ; the waste 
gases after passing through the ascending and descending 
shafts i & and flue /, serve to dry the ore previous to stamp- 


ing. 


Roast/ing-jack. (Domestic.) An old-fashioned 
device for turning the spit on which meat was roasted 
before an open fire. 


It was driven by a dog inclosed within a tread-wheel from 
which a belt passed around a pulley on the end of the spit. The 
dogs employed for this p usually belonged to a  sseprmeed 

_ short-legged, long-bodied breed, termed turnspits, It is said 
| that there was not unfrequently considerable competition as to 
| which should take his place in the wheel when a joint was to be 
aces rig animals well knowing that industry would receive 

ts re 


In the onward march of improvement, this device disappeared 
before its younger rival, the smoke-jack, which ate nothing; 
ott within a comparatively recent period it might still ts 
onally met with in England. 

Its faithful minister, the turnspit dog, is now but rarely seen. 
The illustration is taken from the castle of St. Briard, on the 
borders of the Forest of Dean, in Gloucestershire, and forcib! 
suggests the days when the ‘‘ roast beef of Old England”? still 
Danes its time-honored supremacy over mutton and such 


oc 


r. 


Digitized by Google 


ROBAND. 


ROCK-DRILL. ‘: 


wl 
= ave 5 


Mt wa Sr 7 
a all Fr “Me i ' 
e | ‘ fai es i toh i Vey 


fii? 


The Turnspit at Work. 


In default of a turnspit dog, — which is not an, 


uncommon animal, but the art of bein 
has been lost in the family for several generations 
past, —the spit may be turned by means of a weight 
and cord acting over a pulley and wound upon a 
drum, on whose axis is a band-wheel which turns 
the spit by means of a cord. See BorrLe-JAck ; 
SMOKE-JACK. 

Ro’band. (Nautical.) <A piece of plaited rope 
called sennit, used for fastening the head-rope of a 
sail to the jackstay. A rope band. 

Robii-net. (Steam-engine.) A British term 
(borrowed from the French) for some of the cocks of 
the steam-en- 
gine, as the 
gage, brine, and 
trial cocks. 

Roch/ing- 
cask. A wood- 
en cistern, lined 
with lead, in 
which alum is 
crystallized af- 
ter having been 
previously dis- 
solved in water 
or by the action 
of steam. 

Rock/a- 
way. (Ve- 
hicle.) A kind 
of four-wheeled, 
two-seated car- 
riage, with full 
standing top. 

Rock-bor’- 
ing Ma- 
chine’. (Min- 
ing.) A ma- 
chine for drill- 
ing holes in 
rock. Low’s 
machine is op- 
erated by air 
compressed in a 
reservoir at the 
mouth of the 


tunnel and conveyed to 
the drill-cylinder by a 
pipe wound on a reel at 
the back of the appara- 
tus, and so as to 
allow the pipe to un- 
wind when the machine 
is advancing and recoil 
it when moving in the 
we griseus’ By 
suitably arran - 
ing, the boring el 2p 
may be raised or lowered 
and adjusted to any re- 
quired angle. The com- 
‘ ones air is cooled by 
ing forced through wa- 
ter, enabling a higher 
pressure to be used, and 
an may be diverted from 
HH) the boring-cylinder to an 
ll aes ht cylinder, from 
sHiiy)| Which motion is trans- 
%) mitted to the wheels 
when it is desired to 
ii move the machine. See 
RocK-DRILL. 
A machine for breaking rock. 
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Rock-crush’er. 


thus useful | See Oke-MILL ; STAMPING-MILL ; QUARTZ-MILL, ete. 


See lists under MILL; METALLURGY. 

Rock-drill. A tool for boring rock by a chisel 
movement or rotary motion. Fig. 4376 shows sev- 
eral forms of rock-drills, embracing some of the pe- 
culiar features of this tool. Many varieties may be 
found not here shown, but these are representative. 
See also under ARTESIAN-WELL ; WELL-BORING, etc. 


a has four cutting edges, arranged radially. 

b. The drill-stock has a central cutter and removable, revers- 
ible, radial cutters with extended edges. The shanks of the 
cutters are retained by a sleeve and key in the longitudinal re- 
cesses of the drill-stock. 


Fig 4375 
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ROCK-DRILLING MACHINE, 


1957 


ROCK-DRILLING MACHINE. 


c has a central drill and four circumferential reamers to en- 
and trim the hole. 
is a drill of fast and movable flat chisel-formed cutters com- 
bined in one stock, insuch a way that the movable cutter will 
be the leading cutter, and, after it has made its stroke, will re- 
ceive a blow on its top end from the descent of the fast cutters, 
thereby driving it past them into the rock. 

¢ hasa central cutter operating in a tube which forms a sand- 
bucket. 

J has serrated sections, a collar and oblique grooves on the 
stock, so that as the shaft is lifted for a stroke, it is turned, 
causing the cutting face to descend in a new place, and turning 
the drill without the revolution of the stock. 


g is a rock-drill of tubular form, and has on its face sets of | 


cutting edges so arranged that the edges of one set may strike 
the rock across the incision made by the edges of the adjacent 


set. 

A is designed to remove broken and pulverized rock from the 
bore of a well, and collect it in the drill-rod, at the same time 
dise the water from the rod, so as to allow the heavier 
matters to be retained in the rod, until the receptacle there pro- 
vided for them is filled 


iis an expanding drill; when it is drawn upward the cutters 


een 


ee ~4 
ML MABTTILA LIS ' C3 MBOASS 


SSS 
Le 


VLE tk 


OANA AR 


PROOAARRAAA | FREON 


Ss 
CS 


SS 
ita & | OS 


ia 
a 


fall together and become contracted to a compass less than the 
diameter of the pipe within which the drill works; but when it 
is forced downward the cutters are forced outward in radial di- 
rections to a diameter greater than the pipe, and therefore cut 
a path for the pipe. 

n j the drill-stock is hollow, and is designed to be provided 
with hose attachments for the purpose of introducing water un- 
der pressure into the hollow part of the drill-stock, in order to 
have the water issue therefrom through suitable apertures, to 
free the drill of the boring meal and remove the same by the 
overflow of the water. 

& is a conical-pointed borer, having three curved cutting fices 
at equa] distances around its point, and is connected with the 
base of a hollow cylinder by a socket-joint ; its curved cutting 
faces take a spiral form and are continued up to the top of the 


cylinder, thereby forming parallel spiral grooves on the outside | 


of the cylinder; the edges of the spiral grooves act as reamers, 
form elevators in which the silt is raised nearly to 
p of the cylinder, where the ves are intersected by 
which admit 
ch it is discharged, when full, by raising the instrument from 
the well and removing the borer. 
isan annular reamer whose face is armed with black dia- 
monds or noe 6 “apa See DIAMOND-DRILL. 
m is a tool for making an enlarged chamber at the bottom of 
ashaft. It has a pair of chisel bars coupled by pivots and 
spreading laterally by the weight imposed. 


Rock-drill/ing Ma-chine’. 


the 
the 


The two most im- 


e silt to the inside of the cylinder, from | 


portant improvements in modern rock-drilling appa- 
-ratus consist in the use of compressed air as a motor 
and the employment of diamond points. (See Fig. 
1631.) The former is now universally used in opera- 
tions ona large scale, as at the Mont Cenis and Hoosac 
tunnels, and is extensively employed in coal-mining, 
serving to ventilate the shaft besides performing the 
functions of a motor. The drilling-machines to 
which it is applied are various, very great improve- 
ments having been made within the past 20 or 25 
"years, previous to which time the old systems of 
‘turning the drill, and boring or pounding by hand, 
held undisputed sway. 


In 1849, Clark and Motley, in England, invented a machine- 
| drill, and in 1851, Fowle devised a similar machine, having the 
drill directly attached to the piston cross-head and provided 
with an automatic feed-apparatus, To this succeeded the Hotch- 
_ kiss and Gardner machine. It has an automatic feed, and the 
drill is air-cushioned to deaden its shock, enabling it to be 
worked very rapidly without injury to the stationary parts. 
The Mont Cenis and Hoosac tunnels gave a great impetus to 
this class of inventions, among which were a number intended 
for excavating the whole face of the boring at once. Such were 
those of Beaumont and Berrens. These were to cut an annular 
| groove of the required circumference by means of drills rotated 
| on a large cylinder-head, the core to be afterward removed by 
blasting. 

Captain Penrice proposed to do away with blasting by stud- 
ding the cylinder-head, to which a rotary and percussive motion 
was imparted, with a number of drills, so as to remove the 
whole face of the rock at the same operation. The smaller 
class of machines, which simply drill holes for containing a 

| blasting charge, are those now universally employed. Amon 
these are Bergstraem’s, employed in Sweden, in which the drill 
is automatically rotated by a thread on the fly-wheel shaft, 
turning a gear-wheel on top of the cylinder and connected to 
the piston-rod ; feed is effected by hand. 

In Low’s, the piston-rod is hollow and has an interior screw- 
thread by which the drill-holder, fitting therein, is advanced. 
The piston-rod is guided straight during the forward stroke by 
a ratchet-wheel, working in parallel grooves, which is partially 
rotated at each back stroke. See Fig. 4375. 

The Burleigh machine, used at the Hoosac Tunnel and 
Hallett’s Point, has a piston-rod extending both ways from the 
piston ; the front end contains the drill, and the upper is hol- 
low to receive the feed-screw ; this part has a spiral slot, which 
receives a feather on the inner rim of a ratchet-wheel, by which 
a rotary motion is imparted on the up stroke; a ring on the 
end of the piston-bar also operates the valves, and through an 
intermediate lever feeds the drill. 

In Ingersoll’s, the piston-rod projects only in one direction 
(forward), and is hollow to receive a spiral guide for imparting 
rotation. The feed-screw works in a socket parallel with the 
cylinder, and is operated by a rod which passes through the 
spiral guide, and has a head which, by means of a crank move- 
ment, actuates the feeding-ratchet. The motor-valve is oper- 
ated by plug-tappets at either end of the cylinder. Fig. 4877. 

The Haupt drill is supported on four adjustable legs, and is 
sufficiently “ to be moved by two men, and is operated by a 
single man with 2-horse power of steam; at 30 to 40 pounds 
pressure it drills a 1j-inch hole in hard limestone, at the rate 
of 5 inches per minute. Compressed air may be used, and the 
machine has the usual horizontal, angular, and vertical adjust- 
ments. 

Shelburne’s submarine rock-drill, employed for removing the 
obstructions at Hellgate, is supported on a semi-spheroidal hol- 
low cast-iron base, having three steel feet, which insure its sta- 
bility on the rock. The drill frame is conical in shape, and is 
made of wrought-iron, the drill-shaft passing through an open- 

ing in its top. The drill is operated by two engines within a 
water-tight chamber, and supplied with steam from the boiler 
of a steam-tug; its head is provided with diamond points, per- 
forming its work altogether by rotation. Live steam is supplied 
by a rubber pipe passing through an exterior exhaust-pipe. 

_ Electro-magnetic devices are caused to ring a bell when the hole 

_is bored to the required depth, and also when the drill is re- 

moved from the hole. When the proper number are drilled, a 

diver descends and charges them with nitro-glycerine cartridges. 
Colonel Von Schmidt, of San Francisco, has proposed to em- 

_ ploy for tunneling the Sierra Nevada, in order tosupply water 
to the auriferous gravel-beds of Placer County, an annular dia- 
mond-drill, eight feet in diameter, consisting of a large wheel, 
on whose edge the diamonds are set, cutting a circular groove 


| two inches in diameter, and having a central borer, which drills 


a blast-hole. The apparatus is to be worked by compressed air ; 
and when a4 sufficient depth is attained, 3 or 4 feet, it is to be 
run backward, and the cylindrical mass of rock removed by 
blasting. 


| Ingersoll’s rock-drill (Fig. 4377) may be worked 


either by steam or compressed air. 
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ROCKER. 


Rock- Drill. 


The cylinder a is placed in a semi-cylindrical trough b having 
trunnions journaled in a tripod stayd, is advanced by a screw 
as the hole is deepened, and may be rotated’in a vertical plane 
to drill at any desired angle. The points of the hard steel drill 
¢ are so shaped as toexert a cutting instead of acrushing action, 
as the cylinder is rotated during its downward motion by ratchet 
and pawl devices operated from the rod d. ¢ isthe steam-chest, 
SJ the induction, and g the eduction pipe; A A, valve-rod tap- 
pets. The legs 2 t7 are adjustable in length to suit inequalities 
of the ground, and are provided with hooks &, from which 
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by vertical strokes. The mechanism may be driven by hand or 
otherwise. The drill has its downward impulsion by a monkey 
which is automatically tripped. The drill has partial rotation 
between the strokes. 

Fig. 4380 is an air-driven reciprocating drill. The main cyl- 
inder, in addition to its ordinary ports, has two ports communi- 
cating respectively with the back of the valve of the cylinder 
and with the back of the advance cylinder. The main cylinder 
has also a central supply-port in constant communication with 
the fluid supply. The piston-rod carries three pistons forming 
two chambers. The forward chamber communicates with the 
outer air. The hinder chamber contains compressed air. The 
valve-rod carries four pistons; the two outer forming its oper- 
ating pistons, and the inner ones the cylinder-valves. 


Rock’er. 1. (Furniture.) a. A curved piece 
into which the two legs on one side of a chair are 
inserted. . 

b. A curved piece beneath the end of a child’s 
cradle. 

2. (Engraving.) The comb-like steel tool used 


Mc Kean's Rock- Drill ( English). 


Fig. 4379. 
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Rock- Drilling Machine. 
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weights are suspended to hold the apparatus down to its work. 
/is a hand lever for turning the feed-screw m,in order to raise 
the cylinder. See also DiAMOND-DRILL, Figs. 1632, 1633, page 697. 

Mc Kean’s rock-drill is operated by compressed air; the feed 
is effected by a hand crank and screw, and the drill is partially 
rotated at each stroke by a bevel-gear engaged by an inclined 
fin at each reciprocation. The stand is mounted on adjustable 
steady pins, by which it is leveled. See TunneL; SUBMARINE 
EXCAVATION. 

Fig. 4879 is a view of a machine in which the boring is made 
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Compressed-Air Engine for Rock- Drill. 


in making the ground-work of the mezzotint pro- 
cess. 

3. (Metallurgy.) A trough mounted on rockers, 
and in which particles 
of ore are separated from 
earth by agitation in 
water. 

4. A low-down skate 
with a rounding sole. 

5. (Chemical.) The 
congelation of a liquid 
is assisted by a slight 
agitation of its parti- 
cles, which is effected 
in the ordinary process 
of freezing ice-cream by 
imparting analternating 


Fig. 4881. 


Rocking- Chair. 


ROCKER-CAM. 


1959 


ROCKET. 


Rocker. 


semi-rotation to the vessel containing it. In Fig. 
4384, the substance to be frozen is contained in a 
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Straight-Soled Skate. 


mold, placed within a cylinder mounted on rockers, 
and is surrounded by a mixture of hydrochloric acid 
and sulphate of soda. 


<= 


 Rocker-Freezer. 


Rock’er-cam. (Machinery.) A vibrating cam. 

Rock’er-shaft. (Machinery.) A shaft which 
oscillates about its axis, as that of a bell or one 
supporting a pendulum. More frequently called a 
Rock-sHAFT (which see). 

Rock’et. 1. A cylindrical tube of paper or metal 
filled with a compressed mixture of niter, sulphur, 
and charcoal, which, on being ignited, propels it 
forward by the action of the liberated gases against 
the atmosphere. 


Rockets have been known in China and India from time im- 
memorial, and have long been employed for war purposes. It 
seems probable, from the accounts, that they were employed 

nst the forces of Alexander of Macedon at the farthest point 
of his Eastern advance. 

The first European author by whom they are mentioned is 
Marcus Greecus, who, writing in the eighth century, says that 
if acompound of niter, sulphur, and charcoal be ti htly rammed 
into i long narrow tube and set fire to, the tube will fly through 
the air. 

They appear to have been employed against the Crusaders by 
the Saracens, and were probably first introduced by the former 
into Western Europe. War-rockets were used by the Venetians 
in 1380, and by the French in 1449. See Gunpowper. 

Rockets are used for various purposes : — 

War ; in which the charge may amount to 32 pounds. 

Life-saving ; to convey a line to a stranded vessel. 

Whale-killing ; in which the charge may be 2 or 8 pounds. 

Signal; fired straight upward, and not differing essentially 
from the ordinary. 


the spindle, on which it is placed for driving. The composition 
employed in the United States mili service consists of about 
26 parts niter, 54 sulphur, and 19 from hard wood, 
preferably maple. 

The niter and sulphur are pulverized, mixed by hand, and 
passed through a sieve having about 25 wires to the inch; the 
charcoal, moderately pulverized, is then incorporated by hand. 

The case is placed, choke end downward, in a mold; the 
spindle, which projects upward about 4 the length of the case, 
having been inserted through the choke-hole; a ladleful of 
composition is poured into the case, and driven by means of a 
hollow copper-shod drift, which is struck 25 or 30 blows with a 
wooden mallet, packing the composition into a solid mass ; an- 
other ladleful is then poured in and similarly driven ; several 
hollow drifts are used, each shorter than the other, until the case 
has been charged to the top of the spindle, when a solid drift is 
employed. When the case has been charged to within about one 
diameter of its top, the charge is covered with a piece of paper, 
over which is placed a wad of clay or plaster of Paris. 

Into this end a paper cylinder, termed a pot, is usually in- 
serted for containing the garniture or decorations; it projects 
iat diameters beyond the end of the case, and is sur- 
mounted by # paper cone. 

The whole is attached to the largerend of a stick of square or 
rectangular section, and of such taper that the rocket will bal- 
ance at a point on the stick one or two inches from the case. 

The choked end is primed with a piece of quickmatch, and 
the rocket is fired from a stand which may be adjusted to any 
desired angle of elevation. 

Desaguliers had proposed the use of rockets in modern war- 
fare, but the first actually employed was introduced by Colonel, 
afterward Sir William, Congreve, in 1803. 

The Congreve rocket consists of a sheet-iron case filled with a 
composition of niter, sulphur, and charcoal pulverized, and hav- 
ing a head which may be either solid or hollow, to contain 
a bursting charge, and is closed at bottom with a circular 
piece of gun-metal, having a central aperture, into which the 
stick is screwed, and smaller surrounding apertures for the es- 
cape of gases. If the shell-head be employed, it is provided 
with a fuse, so as to burst at or before the time of striking. 
These rockets were first employed in the attack on Boulogne, in 
1806, and again at Copenhagen, in 1807. They were also used 
at the battle of Leipsic, 1813, by the British rocket troop, an 
organization which is still maintained in that service. 

In Hale’s rocket, the stick is dispensed with. As originally 
made, this rocket, which in external appearance resembles Con- 
greve’s, had a central aperture at the rear, through which the 
propelling gas escaped, surrounded by smaller tangential aper- 
tures for imparting rotation. These were employed by the 
United States army in the Mexican campaign of 1847, having 
been found to give generally as good results as those to which 
sticks were attached. 

It sometimes, however, happened that immediately after 
starting one would diverge from a straight course and perhaps 
turn completely over, returning toward the place whence it 
was fired. 

To obviate this, Mr. Hale placed the tangential directing aper- 
tures near the head, instead of at the base of the rocket. 

The composition with which they are filled consists of niter, 
10 parts ; sulphur, 2; charcoal, 8. This is inserted in charges 
of about 34 ounces each, which are successively compressed by 
a screw or hydraulic press, under a force of 20 tons or more 
to the square inch. A hole is bored axially through the com- 
position, and afterward reamed out conically tapering toward 
the head. 

A few rocket-batteries were organized in the early part of the 
late war, but most, if not all, of the material was subsequently 
turned into store. Rockets are, in fact, not adapted for use in 
a wooded country, not being susceptible of great accuracy of 
aim; and being diverted from their course by the slightest 
obstacle, they produce but little effect on disciplined troops, 
and are only available for firing buildings or frightening 
cavalry horses. ' 

They were, however, used by the English forces in the war 
against Theodore, king of Abyssinia,—a lineal descendant, 
according to the tradition of his country, of the Queen of Sheba. 

War-rockets are fired from a trough or tube, which has 
usually a stop near the muzzle ehd to detain the rocket until 
sufficient propulsive power is developed to insure its starting 
in the proper direction. 

The tube is sometimes mounted on a tripod-stand and pivoted, 
so that the required direction and elevation may be given ; or it 
is mounted on a carriage after the manner of a field-piece, in 


Sky-rocket ; a pyrotechnic device common in public displays. | Which case it is sometimes called a rocket-gu 


Sky-rockets differ in their terminal display, which is depend- | 


n. 
The tube has been made of rods of iron twisted spirally, so as 


ent upon the garniture contained in a pot at the head of the to form a kind of lattice, imparting a rotary motion to the pro- 
case, and which may consist of stars, golden showers, serpents, jectile; it has also been proposed to accomplish this object by 


pias vetilles, petards, saxons, crackers. See Ure, I. 729, 


These and signal rockets are made by rolling a rectangle of 


thick paper on a former, whose diameter is equal to the interior 


of the rocket. The paper is pasted at each turn, and additional |. 


sheets are added until the required thickness is attained. The 
case, as it is termed, is then choked near one end by wrapping 
it with strong twine, which is drawn tightly so as to compress it 
at that point, but leaving an opening sufficiently large to admit 


flanges on the rocket itself. 


Ranges. 
12-pdr. 6-pdr. Yards. 12-pdr. 6 -pdr. Yards. 
ae «400 134° 113° 900 
mo 500) i4 12} 1000 
i? = 600 1430134 1100 
| ih 104 700 15 14 1200 
1k 800 16 14} 1250 
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ROCKET-DRIFT. 


1960 


ROCK-SHAFT. 


When the wind is directly against the direction of flight, half 


@ degree is to be added to, and when directly favorable, the 
same amount is to be deducted from, the above elevations. 


Fig 4355. 
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Rocket. 


In Hunt's rocket, a stick is dispensed with, rotary motion is 
imparted by spiral wings on the case or tail-piece A, over which 
is a bursting charge to separate the head D 
therefrom at the termination of the upward 
flight. The rocket is fired by pullinga lauvard 
m, which draws a slide igniting a friction com- 
position. 

Walbach’s rocket has wings and a percussion 
point, and an elbow to secure discharge if the 
point does not collide. A balancing piece on 
the threaded tail has spiral projections, which 
cause it to travere toward the rear under the 
impulse of the blazing composition, and pre- 
serve the equilibrium as the 
composition is expended. 

Detwiller’s rocket has a series 
of interchangeable cups A! A? A3 
containing differently colored 
fires: these are interchangeable, 


Fig. 4387. 


ploded, their various combina- 
tions forming signals. 


2. The lever whereby the 
blacksmith’s bellows are 
inflated. 

Rock’et-drift (Pyro- 
techny.) A cylinder of wood 
tipped with copper, em- 

yed for driving rockets. 
ts diameter is equal tothe 
interior diameter of the 
case. Several of different 
lengths are used in charg- 
ing each rocket, the shorter 
being employed as the case 
is gradually filled with com- 
position ; the longer have 
conical perforations to re- 
ceive the spind/e; the 
shortest is solid. Each la- 
dleful of composition is 
compacted by striking the 
drift a certain number of 
blows with a mallet. 

Rock/et-—har-poon’. 
(Weapon.) A_ device for 
killing whales. It consists 
of a rocket having a point- 
ed shell at its front end containing a bursting charge 
exploded by a time-fuse. The body of the rocket 
contains the propelling charge, and to its rear end 
is attached a barbed harpoon to which the line is 
fastened. It is fired from a gun or directing tube 
poised on the shoulder. See GUN-HARPOON. 

Rock-fire. (Pyrotechny.) An incendiary com- 
position which burns slowly and is difficult to extin- 

ish. Used for setting fire to ships, buildings, etc. 
t is composed of 3 parts rosin, 4 sulphur, 10 niter, 
1 regulus of antimony, 1 turpentine. 

Rock’/ing. The motion of a steel mii/ on a cop- 
per cylinder intended for calico-printing, when the 
pattern of the mill is to be fs at on the copper 
a number of times at intervals. See ENGRAVING- 
MACHINE. 

Rock’/ing-chair. One on curved pieces which al- 
low a backward and forward oscillation. In Fig. 4388, 
the side pieces are connected by removable rods at 


War- Rocket. 


Signal- Rocket. 


80 as to appear in any required ) 
succession when the head is ex- 


the top under the seat and back of the rockers. Stops 


| With springs attached prevent the chair rocking over. 


Fig. 4358. 
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Rocking-Chatr. 


When the chair (Fig. 4389) is used as a rocker, 
the leaf, foot-rest, and arms are folded under the 
seat. To place the chair in a condition to accommo- 
date the body in a recumbent position, it is thrown 


Rocking and Reclining Chatr. 


back until the studs meet the hooks, after which the 

foot-rest is unfolded. The chair rocks to and fro on 

the base-piece instead of upon the carpet. 
Rock’ing-ham-ware. (Puttery.) See FAIENCE, 


Rock'ing-tree. (JH eaviny.) The axle from 
which the day is suspended. 
Rock-pul'ver-iz’er. A machine or mill for 


breaking stone for road-bed or ore for metallurgic 
treatment. SeeOnE-MILL; STONE-BREAKER ; QUARTZ- 
MILL, etc. See lists under MILL ; MiIntING ; METAL- 
LURGY. 

Rock-shaft. (Steam-engine.) a. A shaft with 
tappets which raise the levers of the puppet-valves 
in a certain class of steam-engines. 

b. The shaft, with levers, used for working the 
slide-valves, the notch of the eccentric rod dropping 
into a stud fixed in one of the levers; the links 
of the slide-valve spindle being attached to the op- 
posite lever on the same shaft. 


ROCK-STAFF. 


Rock-staff. The lever of a forge-bellows or 
other vibrating bar in a machine. 

Rod. A straight, slender piece of wood or metal, 
as the ramrod, wiping-rod, rifling-rod, used by gun- 
smiths and armories. 

The coupling bar or lengthening bar of a drill- 
stock. 

A boring-bar ; miser ; shell ; sludger. 

A connecting piece, as that between the cross- 
head of an engine and a crank. <A connecting-rod. 
And so on. 

Rod-chis/el. A chisel on the end of a withe or 
rod, used by the smith in cutting hot metal. 

Rod-coup'ling. (Well-sinking.) <A device for 
uniting the rods, which carry the tools used in boring 
Artesian or oil wells, etc., so as to form a continuous 
shaft. 


In Fig. 4890, the parts are halved together, screwed into a 
threaded sleeve, and secured by a jam nut. 


Fig. 4390. 


Fig 4391. —-Fig. 4892. 


Fig. 4393. 
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Boring- Tool 
Coupling. Drill-Rod Coupling. 


Pump-Rod 
Coupling. Rod-Coupling. 


In Fig. 4391, the ends of the pipes have enlargements, and 
are secured by clamping, wedge-pieces, and an outer sleeve. 
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In Fig. 4392, the ends of the rods have annular channels, are 
clamped by half-cylinders similarly grooved, and secured by a 
tapering thimble. 

In Fig. 4893, a recess in one section receives the end of a 
spring secured to the other section; the spring is depressed 
while the screw joint is being tightened, and when released by 
engagement with the recess prevents revolution, 


Rod-ir/on. Rolled round iron for nails, fencing, 
etc. 

Rod, Pin, and Dow’el Ma-chine’. 
working.) A device for 
turning cylindrical dowels, 
rods, etc.,fromangularstuff. 
The frame a@ is secured toa 
stand, and carries the hol- 
low rotating arbor b, to “= 


( Wood- 


Fig. 4394. 


. en 
which the cutter-head ¢ is “~ 
clamped by a screw. The Rod, Pin, and Dowel 
stuff is prevented from Machine. 


turning by a collar d hav- 

ing an angular aperture, through which, and the 
central opening of the arbor, it 1s pushed while be- 
ing operated on by the revolving-cutter. 

The collars and cutters are of different caliber, 
adapted to the various sizes of material used and to 
the required diameter of the finished rod or pin. 

Rod-plan’er. A special machine-tool for plan- 
ing locomotive connecting-rods, guide-bars, and 
similar work. It has two sets of uprights and cross- 
heads, with double saddle on each cross-head. The 
table is driven by spiral driving-gear, so arranged as 
to move the table at the same speed each way, and 
taking cut in both directions. The movable cross- 
head is adjustable to or from the stationary cross- 
head, so as to adapt the machine to varying lengths 
of work ; say from 34 to 10 feet. Self-operating feed 
to the saddle will plane both ends of two connecting- 
rods at the same time. Also applicable to all kinds 
of stub-ends for stationary-engine work. 

Rogue's Yarn. A worsted thread laid up in the 
middle of each strand of British dockyard rope, to 
prevent theft. Differently colored worsteds are used 
in each dockyard, in order to trace the maker of rope 
which proves defective. 


Fig. 4395. 
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Sellers’s Rod- Planer. 


* Roll. 1. (Metal-working.) One of-the pair of cyl- 
inders between which metal is passed to draw it into 
See ROLLING- 


bar, or to flatten it out into a sheet. 
MILL. 


The largest known to the writer is a pair of iron 


ferring-press. See BANK-NOTE ENGRAVING. See 
ROLLER. 
3. (Wool-working.) <A carding of wool, delivered 


broadside from the cards, and somewhat compacted 


in the process. Rolls are prepared for hand-spin- 


rolls for Sir John Brown’s works at Sheftield, Eng- : 

land. These rolls are 15 feet 6 inches in extreme The dofiing-cylinder of a wool-carding machine has 

length, and 3 feet in diameter, and each weighs 18 longitudinal bands of cards with intervening spaces. 

tons. They are used for rolling armor-plates. The doffing-knife removes the fibers from these bands 
2. (Engraving.) The cylindrical die in a trans-| in slivers which are of the length of the dofling-cyl- 
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ROLL AND FILLET. 
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ROLLER. 


inder. They fall into the roller-bowl, which rolls 
and compacts them, bringing them into the condi- 
tion of rolls or cardings, which are taken to the 
slubbing-machine. 


4. (Bookbinding.) A tool (a) for hand emboss- | 
ing or gilding | 
/ Where a contin- | and loosely attached to the elongated rear bar of the 
~~ uous line or pat- | forward frame. 


tern is to be im- 
pressed upon a book- 
cover. It is a brass 
wheel, whose edge is 
of the pattern desired, 
either in single, double, 
or triple line, or hav- 
ing fillets, interlacing, 
or scroll pattern en- 
graved thereon. It is 
mounted in a holder 
and heated over gas or 
charcoal. The handle rests against the shoulder of 
the operator, and the wheel is passed along the place 

, to be em- 
““\ bossed. For 

4 gilding, the 
surface is pre- 
viously spread 
with = glaire, 
and = gold-leaf 
is laid thereon. 

3. (Metal. 
luryy.) One 
of a pair or 
series of roll: 
ers arranged in pairs, between which ores are crushed. 
That shown at 6 (Fig. 4396) has an interior longitu- 
dinal slot to receive the key by which it is held on 
the shaft. 

6. (Building.) A strip with a rounded top laid 
over a roof at the ridge or at lateral joints, to raise 
the sheet-lead at those points. 

7. (Paper-making.) A cylinder mounted with 
blades for working paper-pulp in the tub. 

Roll and Fillet. A rounded molding with a 
square fillet on its face. 

Roll-blot’ter. One having a roller around which 
sheets of blotting-paper are fastened, and a handle in 
whose forks the ends of the roller axis are journaled. 

Roll-boil’ (Woolen-manufacture.) A pro- 
cess for giving a luster to cloth by scalding the cloth, 
while tightly wound upon a roller, in a vessel of hot 
water or steam. (Hirst’s English patent, 1830.) 

Roll-box. (Spinning.) In the jack-frame, the 
rotary can or cylinder in which the bobbin and car- 
rier cylinder for the rovings revolve. 

Roller. 1. (Husbandry.) A clod-crusher or 
ground-leveler. An implement of a cylindrical form 
to roll over arable ground to break clods, cover seed, 
and press in plants which are thrown out of the 
ground by frost. 

The roller is mentioned as an implement for break- 
es the clods of arable ground by Googe, in his 
** Heresbachius,” published in 1578. 

The ordinary land-roller has a single cylinder 


Rolls. 


fo 
Bookbinder’s Roll. 


Landa- Roller. 


made of a trunk of a tree or of loys of wood upon a 
skeleton frame, or is a shell of iron with spokes and 
having sockets for an axle or gudgeons. 

Fig. 4398 shows a double roller, in which the de- 
tachable tongue is confined with bands to the frame 
to which it is bolted. The rear rollers are adjusted 


Fig. 4399 has three rollers on separate axles, the 


Land- Roller. 


rear one trailing behind, traveling upon the ground 
left unrolled between the two preceding ones. 

Land-rollers are also made a peculiar construction 
or size for specific purposes in husbandry, as the 
corn-roller, cane-roller. 

The roller-drill is one having a roller followin 
the seed-depositing share, to compact the groun 
upon the seed. Such a roller is a covering-roller. 

The cutting-roller (a) has a central axis and a se- 
ries of circular cutting-plates, divided by interven- 
ing collars, which maintain them at the required 
distance. It is used in preparing ground for tillage, 
cutting through sods and tangled grass and herbage 
to prevent choking of the plow. This is also known 


a, Cutting-Roller ; b, Clod- Crusher. 


as a disk-roller or a flanged rofler for restoring mead- 
ows. ‘ : 

2. A machine for leveling roads (see ROAD-ROLLER) 
or for garden-walks. 

Corrugated or toothed rollers have been introduced 
into land culture, and are known as clod-crushers. 
This is the normal idea of a roller, but these ridged 
or spiky cylinders are more effective in breaking 
than their smooth relatives, 

The clod-crusher (6) consists of a number of seg- 
ments attached to an iron axle 64 feet long. The 


ROLLER, 


segments have protuberances which give the knobby 
character to the roller. 
Fig. 4401 is a combined harrow and roller. The 
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harrow is adjustable vertically by a lever and rotated | 


Fig. 4401 


by gearing from the axle ; it is followed by a roller 
on the same frame. 

3. (Nautical.) A cylindrical anti-friction bar 
which revolves as a hawser or rope traverses against 
it, and thus saves the rope from wear. 


4. (Ordnance.) «a. A cylinder of wood, used as a 
winch in mounting and dismounting guns. 

b. For mechanical maneuvers in the ordnance 
department, rollers are used for mounting and dis- 
mounting cannon, or for transporting them to short 
distances. 

Long and short rollers are circular in section, be- 
ing slightly hollowed out at their midlength, the 
better to prevent the gun from slipping off. The 
half-roller is semicircular in section, but is similarly 
hollowed out on top. 

5. (Metal-working). A circular object in a ma- 
chine acting as a carrier, as a cutter, as a die, as an 
ampression-cylinder, or as a flatlener, e. g.,— 

a. The carrier has an example in the rotating 
bearers on which the bed of a printing-machine trav- 
erses. It is common in other machines also, as the 
drawing rollers of spinning-machines, the fancy roll- 
ers and fly rollers of scribbling-machines, the tinsel 
roller of a lace-machine. 

b. The cuffer is shown in some forms of rotary 
shears and s/if/ing-machines, in which the edge of 
a roller laps past another roller or a plate and makes 
a shear cut. 

c. The die is found in the Az or roller die of 
the bank-note engraver’s transferring-machine (Fig. 
4403). Examples are also to be seen in many kinds 
of embossing-machines. 

d. The impression-cylinder is found in copperplate 
printing-presses, some forms of printing-machines, 
and in ca/ico-printing machines. 

e. The flattencr is found in rolling-mills, ete. 

6. (Hardware.) A broad-faced wheel having 
gudgeons, and used as an anti-friction device to fa- 
cilitate transportation of the object resting upon it. 


A caster. ay be cited, — 
Barn-door roller. Sash-cord roller. 
Chest-roller. Trunk-roller, 


7. (Music.) The studded barrel of the musical 
box or chime-ringing machine. 

8. (Stationery.) A rolling blotter. 

9. The printer's inking-cylinder. A cylinder of 
wood covered with a composition of glue and molas- 
ses, which is poured around it ina mold. The cyl- 
inder revolves on an iron axis as the roller runs over 
the face of the form. 

10. Paper-making machines require cylinders of 
great accuracy, and their preparation involves several 
processes. 


Abradants are dispensed with, and the required accuracy of , and subjected, in con- 


around the circumference at various parts. 


cylinder. 


ROLLER-DIE. 


contact is attained by the friction of the surfaces of the rollers 
on each other, water being plentifully supplied to prevent their 
heating and tearing each other. 


They are first turned as truly cylindrical as possible in the 
lathe, and tested for parallelism by a thin copper wire applied 
The journals are 
turned at the same time to insure their concentricity with the 
They are then mounted on their own bearings in a 
frame similar to that in which they are to be employed, and 
their surfaces pete | adjusted to each other, the bearings of 
one being fixed, and those of the other provided with a screw 
adjustment, so that they may be closed upon 
each other until their highest points just touch. 
They are then examined to see how they corre- 
spond to each other. Having been turned in the 
same lathe, their errors are usually alike, that 
is, they are either both convex or both concave ; 
long rollers generally have the latter defect, in 
consequence of the middle part of the slide be- 
ing more worn from turning short pieces of work. 
When there is a considerable want of correspond- 
ence between the two it is reduced by grinding 
each separately with a lead grinder mounted on 
the end of a long lever and supplied with emery. 

When reduced nearly to correspondence with each other, they 
are adjusted so as to revolve in contact, and the face of one is 
marked with chalk lines at intervals of a few inches; the man- 
ner of transferrence of these from one to the other indicates 
which parts do and which do not come in contact. The pro- 
jecting parts are then farther ground away. When all the lines 
are transferred with considerable regularity, showing that the 
two surfaces nearly fit each other, they are adjusted by bringing 
their highest points into contact,and are then, by belt and pul- 
ley connections, caused to revolve in opposite directions and at 
different speeds, a constant stream of water being meanwhile 
directed upon them. By this means fresh points on each are 
continually brought in contact with each other, causing an 
equal and uniform abrasion, and gradually reducing both to a 
truly cylindrical surface. As the most projecting parts are 

ually brought into correspondence, the two are pressed to- 
gether by the adjusting screws, bringing a greater proportion 
of their surfaces into contact, and the operation is thus con- 
tinued until both are gradually reduced to their true form, care 
being taken to avoid too great friction between them, which 
might heat and tear the surfaces, The process is tedious, and 
requires several days for its completion. See also Fig. 4405. 

Sometimes the rollers are ground under a pressure equal to 
that which they will have to sustain when at work, in order to 
ensure their not bending when actually required to perform 
their duty in the machine. In this case the two are driven in 
the same direction, but with slightly differing velocities. 


11. (Saddlery.) The broad, es ie surcingle used 
as a girth to hold a heavy blanket in its proper posi- 
tion, generally made of twilled web with leather bil- 
lets and chapes. 
Roll'er-bar'row. 
roller so as to cause 


A barrow mounted on a wide 


no injury ve Fig. 4402 

ss, as the wheel- x0 ny, 
ae does, by cut- e i = BIB > 
ting into the turf 4h. Sal oY 
with its narrow Ne Sed sidh 
wheel. el) ite | / Tre 

Roll/er-bowl. 2 eT wiees. 
(Woolen - manufac- PT ee: aN oO 
ture.) A device at Roller- Barrow. 


tle delivery end of 
a wool-carding machine, for rolling the s/‘vers de- 
tached by the doffing-knife from the longitudinal 
band-cards of the doging-cylinder. The rolling com- 
acts the slivers into cardings or rolls, which are de- 
fivared upon an apron, and are removed to the s/ub- 
Mag: machine, where they are joined endwise and 
receive a slight twist. 
Roll/er-die. A die 
of cylindrical form, used 
intransferring steel-plate 
engravings for bank-note 
printing, and also the @ 
patterns to the rolls used _ 
in calico-printing. The 
design is first engraved 
on a plate of soft steel, 
which is then hardened 


Fig. 4408. 


“7 < 


iy 


Wa bee? 


x- 
x 5 - 
he bey . 2 
rh ~ 
A & >F 
a Se oS 
— he v 
— 
Poy 
Coy 


sateen ey Google 


ROLLER-GIN., 1964 ROLLING-BRIDGE. 


junction with the die of soft steel, to the action of a! object which is being turned or ground, the tools 
powertul press, by which the intaglio lines of the constituting a pair being capable of adjustment 
plate are transferred in cameo to the die; this is thereon, in relation to one another, and dependent 
afterward hardened, and serves to transfer the design | for their movements to and from the surface of the 
to a plate, a roller, or to another die. | object placed between them to be turned or ground 
Roll'er-gin. 1. One in which the cotton is by their contact with the surface or surfaces of the 
drawn away trom the seed by pinching-rollers, in | object at opposite points thereof. 
contmidistinction to the saw-gin. See CoTros-Gin. The view is a transverse section through the roll 
2. ({Mvisting.) One provided with a roller on D, bed A, and ways «, showing the grinders F, 
which the rope winds, and with a ratchet and pawl rests G, and slide-bed 7 in end elevation. 


to sustain the weight. See also his patents, January 18, 1870; June 21, 
Roll/er-lift. (/rinting.) A small cam to raise | 1870; August 20,1872. In the June 21, 1870, pat- 
the rollers from the ink surface in a power-press. ent, the surtace is reduced by devices moving parallel 
Roller-lock. (Printing.) <A frame carrying to a vertical plane passing through the axis of the 
adjustable roller-journals, roll, but inclined to a plane passing horizontally 
Roll'er-mill. aA machine for bruising flaxseed, | through the said axis. This obliquity is obtained 


before grinding under edge- | by the depression of one of the bearings. The effect 
stones and pressing. The: is to give a diminished waist to the roller, the grind- 
secds are placed in the hopper | ing line being a curve and the roll spindle-shaped. 
a, and are fed downward to | See also description under ROLLER, 10 (previous 
the erushing-rollers 6b’ by a | page). 
sinall roller e within the hop- Elliott, December 15, 1874, has an arrangement 
‘per. The rollers 6 6’ are | of three grinding wheels presented at an angular re- 
geared together so as to ro- | lation of 120° to the roll to be ground, the grinders 
tate in opposite directions, | being journaled in a frame, which is tree to move in 
yand are turned by a hand | all directions in a plane transverse to the cylinder 
crank on the shaft d, which | placed between them, their movement depending on 
carries a fly-wheel at its other | the surface to be ground. To prevent undue pressure 
extremity, and also a pulley, | of the upper wheel upon the surface, the weight of the 
Which rotates the feed-roll e, | frame is counterbalanced by a lever and counterpoise. 
The crushed seeds fall through Roll'ing. 1. (Mctal-working.) The process of 
aslit into a box beneath the | drawing out or flattening metal by passing between 
machine. rollers, See ROLLING-MILL. 

Roll’er-mold. (Print- 2. (Bookbinding.) The process of flattening the 
ing.) A mold in whichcom- | pack of gathered signatures by hammering or pass- 
position inking-rollers are | ing through the rolling-press. 


A cast. Roll'ing-bar'rel. (Gfunpowder.) A barrel in 
Roller- Mill. Roller-stock. (Print- | which the ingredients for making ey are 
ing.) The frame upon which | pulverized. It has an axis at each end, on which 


composition rollers are cast. It has usually a jour- | 1t rotates, and a door for the introduction and _re- 
nal at each end. moval of materials. That used for charcoal is of 

Rolley.  (Jining.) A large truck in a coal- | cast-iron, having a series of interior ledges, and that 
mine, holding two corves as they arrive on the trams | for niter and sulphur of leather stretched on a wood- 
from the workings. A number of rol/eys are coupled | en frame. The material, together with twice its 
together and hauled by a horse to the bottom of the | weight of bronze balls, is placed in the barrel, which 
engine-shaft. A ¢rodly is a small two-wheeled truck | is rotated from one to eight hours, according to cir- 
used in a rolling-mill to wheel the balls of puddled | cumstances. 


iron to the squeezer. Roll/ing-bridge. a. A railway drawbridge made 
Rolley-way. (Mining.) A tramway in a| to move laterally upon a car- 
mine, riage until it has passed the Fig. 4406. 


Roll-grind’/ing Ma-chine’. A machine for ac- | junction of the line of rails, 
curately grinding rolls for the finer kinds of sheet- | and thence to pass inward, 
metal rolling, and more especially for calender rolls, | so as to leave the water-way 


Poole’s machine, patented July 8, 1868, has one or | clear. eee 
b, Another form of the = 
Fig. 4495. rolling-bridge, intended for pe Coser, 


ordinary roadways, is merely Rolling- Bridge. 
withdrawn on the main track, 
and when restored is supported by struts which rest 
in set-otfs in the wall of the abutment. 

ec. Or the rolling-bridge may have a strong frame 
supported by wheels upon a hne of rails and an 
overhanging portion sufficient to span the water- 
Way ; or one Valf of the water-way, if it be met 
by a similar half-bridge from the other side. 
When closed by being rolled forward, the rolling 
frame leaves a gap between its platform and that of 
the approach. This gap is filled by another rolling 
frame that moves sideways. The latter rolling frame 
is rolled out of the way before opening the bridge. 

Poole’s Roll-Grinding Machine. Another rolling-bridge traverses in an are on can- 
non-balls. See SWING-BRIDGE. 

more pairs of cutting or grinding tools upon a frame d. Figs. 4407 and 44098 illustrate the bridge con- 
which is free to move laterally or transversely to the | necting the towns of St. Malo and St. Servan, in 


we ae 


ROLLING-CAM PRESS. 1965 ROLLING-FRAME. 


France, on an estuary into which the river Ronce dis- | roller revolving between cam-wheels. This move- 
charges. Thie rise of the tide is here very great, so that | ment Was invented by Dick, about 13848. 
In the figure, aa’ are the 


Fig 4407 sectors, the lower one of 
which has a bearing in a 


while at low tide the bed of the estuary might be | groove in the lower fixed bed, and 
. . oe EAS: sailed t¢ the upper in a groove in the mov- 
crossed, at high tide passengers were compelled to | ghie bed above: their faces are in 


make a wide circuit. To obviate this, the arrange- | contact with the eccentric journals 
ment shown, consisting of a platform having accom- | of ie setewtinels b + which ~ 
. is ee e _ an vetween guldes on ie 
modation for horses and vehicles, supported OW | \pendandse abd between Which the 
pillars, and having wheels running upon rails laid on | roller cis interposed ; on depressing ‘ 
the bed of the estuary, was designed by M. Leroyer. | the lever d to which this roller is at- 


. . yee) ees tached, the sectors are caused to 
e. The rolling-bridge for the assault of fortifications oiate into the poklon shown, 


is a platform on wheels or rollers, driven up the | bringing the longer axes of the 


Fig. 4408. 


Dick's Anti-Fric 
Press. 


a 


tion 


~ eams into perpendicu- 
lar position, thereby 
raising the upper bed. 
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yard to steady it 
ms against the mast 
when a ship rolls. 
Roll'ing-col’- 
ter. A _ sharp- 
edged wheel which 
is attached to the 
beam of a pets 

Rolling- Bridge of St. Malo ( Tide in). and cuts 


— 


—— aaa — a =" 


own- 

wardly through the 
glacis and intended to span the ditch, to admit the | grass and soil to divide the furrow-slice from the 
assaulting column into the works. land. 


* Roll/ing-cam Press. A press operated by a! Roll/ing-frame. (Dyeing.) The frame with 
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ROLLING-MILL. 


rollers by which cloth is 


beck. (allupe rs. 

Roll'ing-hitch. 
(Nautical.) Passing a 
rope round a spar, log, 
or cask, so that a pull | 
upon the rope will roll 
the same. | 

Not to be confounds ! 
with the PARBUCKLE, | 
which see. 

Rolling Met’als. 
(Metal-working.) = The 
process of forming met- 
al into rods, bars, or 
plates by drawing it between cylindrical rollers, 
which are either plane or grooved to suit the shape 
to be imparted. 

The grooved rolls are the invention of Henry Cort, 
in 1783. Iron, steel, and copper are rolled while 
red-hot, but most other metals and alloys are rolled 
cold ; in most instances requiring frequent anneal- 
ing during the process of their gradual reduction to 
the required dimensions, W ith the exception of | 
iron and steel, the metal is cast into slabs prepara- 
tory to being drawn into sheets. 

In some mstances, as in the case of plating silver 
with gold, one ictal is united with another by roll- 
ing. See RoLLInG-MILL. 

Roll'ing_mill, In the rolling-mill, the iron, 
which is heated and balled in the pud ling. furnace, 
is made into bars or sheets. The rolls are journaled 
in pairs.in metallic boxes in the iron standards or 
cheeks, and are capable of being set toward or from 
each other by means of set-screws. The grooves in 
the rolls are so made as to be coactive in giving the 
required form to the heated iron passing between 
them. Sometimes, as in the larger description of 
rolls, the grooves are counterparts, each forming one 
half of the bar of iron; and sometimes a ridere or 
rib on one roll projects into a groove in the roll’ be- 

neath and forms one side only ‘of the bar, The face 
of each roll has a series of grooves gradually decreas- 
ing in size toward one end. The iron is passed 
through each in succession, being thus gradually 
reduced in size and increased in length. Each time 
through is known as a pass, — a terin which is also 

applied to the groove in a roll or the opposite groove, 
forming the space through which the bar passes. 

The ball of iron from the squeezer is dragged along 
a track of iron plates on the floor of the mill and 
jerked on to a plattorm in front of the train of roll- 
ers. It is here directed by the operator into the 
larger of the grooves, is nipped by the rolls and 
drawn through. If the mass be large it is received 
on the other side of the rolls by two men, one of 
whom raises it by a bar which is suspended by a 
chain, the other man seizing the end of the bar with 
his tongs, and directing it so as to rest upon the up- 
per surface of the upper roll which carries it over 
and allows it to drop again on to the platform. The 
head operator then again seizes it with his tongs, and | 
directs its end into the next of the series of grooves, 
when the operation is repeated again and again till 
the ead size is reached, and the bar is dragged 
off and laid on a floor to cool, 

The operation of rolling has the effect of compress- 
ing the iron, knitting its fibers together, and draw- 
ing them out so as to assume a direction longitudinal 
of the bar, some extraneous matters being also re- 
moved in the operation. 

In the year 1783, Henry Cort, of Gosport, Eng- 
land, received an English patent for the rolling of 


Rolling- Colter. 


— er 


| wire drawn, and gave a shilling. 


iron, as a substitute for hammering. 


During the 


drawn through the dye- following year he patented the paddling process, 


Cort is the greatest name on record in the ‘ His- 
tory of Iron.” 
Plain rolls for reducing metal were in use before 


| Cort’s invention, and are mentioned in Dr, Johnson's 


Tour, 1774:— 


‘© We then raw a brasa worka, where the Janis calaminaris ia 
gathered, broken, washed from the earth, and the lead (though 
how the lead was separated I did not see) then calcined, after- 
wand ground fine and then mixed by fire with copper. We saw 
several strong fires with melting-pots, but the construction of 
the fireplaces [did not learn. Ata copper works, which receives 
ita pigs of copper, TI think, from Warrington, we saw a plate of 
copper put hot between steel rollers and spread thin. I Know 
not whether the upper roller was set to a certain distance, as I 
RUppose, or acted only by its weight. At an iron works | saw 
round bars furmed by a notched hammer and anvil. There I 
saw a bar of about half aninch or more square, cut with shears 
worked by water, and then beaten hot into a thinner bar. The 
hammers, all worked as they were by water, acting upon small 
bodies, moved very quick, a8 quick as by the hand. I then saw 
T have enlarged my notionr, 
though not being able to see the movements, and having not 


time to peep closely, I know less than IT might.” 


Cort was the first to use groored rolls, for which, 
in combination with other improvements, a patent 
was granted him. The first mention that we have 
of the use of rolls for reducing iron is to be found 
in ‘*Coxe’s Tour in Monmouthshire,” where they 
are said to have been invented by John Hanbury, 
and used for rolling plates. This is mentioned in 
a note to chapter second, by Scrivenor, ‘On the 
lron Trade.” 

Rolling-mills are of several kinds, according to the 
condition or the destination of the iron. 

The first set is called the forge-train, muck-train, 
blooming-mill, or puddle-bar train. 

The second is called the merchant-bar train, plate- 
mill, ratl-inill, or wire-mill, 

The first pair of each set is the roughing down, and 
the second pair is the faishing. 

When the iron is to be re-rolled, as for nail-plates 
for instance, the bars are cut into plates of equal 
length and built in piles, into a re-heating furnace, 
whence thev are taken and rolled in the nail- -plate 
train, assuming a width equal to the length of the 
plates from which the nails are to be cut. See Bar- 
SHEARS. 

For special and important work, such as breaking 
down (rolling to a gage) ingots of gold or silver for 
coin, @ register has been contrived by Franklin 
Peale, late chief coiner of the United States Mint, 
Philadelphia. It lias a hand and index, and the 
crank on the hand arbor is the means of giving the 
set to the rolls, while the hand indicates their rela- 
tive distance. See REGISTER. 

In the British and French departments at the 
French Exposition were exlibited armor-plates for 
ships originally rolled from 20 to 30 feet in length, 
from 3 to 6 feet in breadth, and from 8 to 13 inches 


‘in thickness. 


An armor-plate was rolled at the ‘* Atlas Works,” 
Shettield, England, in 1862, 20 x 4 feet, anda thick- 
ness of 14 inches. The operation was thus described 
by a spectator : — : 


The plate, when laid in the furnace, restr upon little stacks 
of fire-bricks, so that the flame and heat play equally round it, 
till all is glowing white and the successive layers have settled 
down into one dense masa, Ata signal from the furnace-man, 
the bands of workmen, to the number of about 60, arranged 
themselvea on each side of the furnace, as neur to it as they 
could bear the heat. Then the doors were opened to their full- 
est, and in the midst of the great light lay a masa even whiter 
than the rest. To this some half a dozen men drew near. They 
were all attired in thin steel leggings, aprons of steel, and a 
thin curtain of steel wire-work dropping over their faces like 
a large, long visor. All the rest of their bodies were muffled in 
thick, wet sacking. Thus protected they managed, with the 


_ aid of a gigantic puir of forceps slung from a crane above, to 


ROLLING-MILL. 


work, as it were, amid the flames for a few seconds, and to nip 
the huge ecg with the forceps. The si was then given, 
and the whole mass of iron, fizzing, sparkling, and shooting out 
jets of lambent flame was, b the main force of chains attached 
to the steam rollers, drawn forth from the furnace on to a long 
wrought-iron car. The heat and light which it then diffused 
were almost unbearable in any part of the huge mill, but the 
men seemed to vie with each other to approach and detach the 
colossal pinchers which had drawn the iron forth. More than a 
dozen attempts were made on this occasion before this was 
effected, and more than a dozen of the best and most skillful 
workmen were driven back one after another by the tremendous 
heat and glare. At last all was made clear. The forceps, then 
red-hot from their grip of the plate, were drawn away, the chains 
cleared from the rollers, and, with a great hurrah, the other 
workmen seized the chains attached to the iron truck and drew 
it to the incline by main force, where it was left by its own 
weight to run into the jaws of the rolling-mill. It was then 
sauve qui peut among the workmen, who rushed for shelter in 
all directions as the mass was nipped between the rollers and 
wound rapidly in amid pesto gabe like those of dull musketry, 
as the melted iron was squ by the tremendous pressure out 
of the mass, and flew out in jets of liquid fire on all sides. The 
tu of the rollers erushes the plate through to the other 
side, where it rests for a minute on a wrought-iron truck simi- 
lar to that on which it was brought from the furnace. The ac- 
tion of the rollers is then reversed after they have been, by the 
action of screw levers, brought closer together by about an inch. 
These again nip the plate and drag it back in an opposite direction, 
and again and again does the mass go forward and backward, each 
time passing between a smaller space between the rollers, till the 
whole of the huge thickness is reduced to a compact mass 15 
inches thick in less than a quarterofan hour. During every stage 
of the process, quantities of fine sand are thrown upon the plate 
and this literally takes fire as it touches the flaming surface, an 
covers it as it melts with a coat of silica, or with a glaze like that 
of earthenware. After every discharge of sand, and these go on al- 
most incessantly, buckets of water are thrown upon the plate and 
explode in clouds of scalding steam ; and when these are partly 
dissipated, men rush forward and with wet besoms with handles 
20 feet long sweep off whatever little scraps of oxidation m 

have taken place. Thus, every time the plate passes throug 
the mill the sand is scattered, the water thrown, and the surface 
swept, and at every roll the chief roller of the establishment 
runs forward, and, under the shelter of wet cloths, measures 
with a gage its thickness from end to end. The required dimen- 
sions were obtained by less than a quarter of an hour's rolling, 
and a plate 15 inches thick, the product of the labor of nearly 
200 men and of the consumption of nearly 250 tons of coal, was 
shot out by the rolling-mills and left to cool. When this hac 
been effected, two large rollers of iron, each weighing 15 tons, 
were placed upon it by the cranes, and moved slowly backward 


Fig. 4412. 


Three-High Rolls for making Trip’e-Headed Rails, 


fs 


1967 


ROLLING-MILL. 


and forward; and eventually,as the plate cooled, were left upon 
its ends to keep the whole perfectly level. Nothing farther now 
remained in order to complete it as the finest specimen of armor- 
plate manufacture ever attempted but to plane off its rough 
ends and edges. The flat surfaces on either side, which form 
what is called the skin of the plate, are never interfered with, 
for the action of the steel rollers leaves them literally almost as 
smooth as plate-glass, 

Several devices for making the rolling of bars more continu- 
ous in point of time have been suggested, and one of them used, 
the three-high train, in which the iron is passed between the 
upper anti middle roll, then back between the middle and lower 
one,and soon. A series of six rolls in the same vertical series 
has been proposed, so that the bar might have five passages 
without much loss of time. 

The other proposition was to set the rolls in parallel rows, so 
that the iron would pass from one set to another, preserving 
the same line of motion throughas many as might be necessary 
to produce the grade of bar required. 

The three-high train has three rolls in vertical order, affording 
two sets of passes, one between the upper and middle roller, the 
other set between the middle and the lower roller, as seen at 
Figs. 4412, 4416. It is designed toenable the metal to be passed 
in each direction, rolling at each passage. Fig. 4412 shows the 
three-high feature, and also the mode of bringing a bar grad- 
ually to forin by sending it through passes of a shape gradually 
approximating that required. The triple flange is gradually 
educed, a8 may be seen by tracing the shape from the square 
bar “a ‘ie: 1, through that series, and then through the series 
in Fig. 2. 

Reversing-mills are generally employed in Great Britain in 

reference to three-high rolls. In France, three-high trains 

ave been in use for rolling girders since the year 1849, and 
everywhere upon the Continent of Europe the principle seems 
to be perfectly well understood ; but the reversing-mill is gen- 
erally preferred. 

Fig. 4413 is an arrangement of rolls for rolling taper tubes or 
rods. Each of a pair of rolls has a spiral groove of variable 
depth, and of half-round section, turned on it. The groove in 
one roll is a right-handed, and that in the other a left-handed 
spiral, as shown in the engraving ; and when the rolls are placed 


Fig. 4413. 
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Spiral- Groove 


together and geared, so as to revolve in union, the grooves form 
a series of eyes, which, as the rolls revolve, appear to move lat- 
erally and gradually decrease in size. Thus, if a bar or tapered 
strip of iron, bent so as to approximately form a tube, be in- 
troduced between the rolls at that end where the grooves are 
largest and deepest, it will be gradually shifted toward the 
other end of the rolls as it passes between the latter, and will 
thus be rolled taper. 3. 


A mill adapted to sheet-iron or sheet-lead has a 
platform like that of a wood-planing machine, except 
that it has rollers to enable the sheet-lead to travel 
with less friction, and thus prevent buckling. 

Fig. 4414 shows Bessemer’s plan, intended to make 
the plates or sheets of metal directly from fluid iron 
or steel as it comes from the furnace. The metal 
is allowed to flow from the ladle or furnace into 
the space between two rollers, the said rollers 
being provided with openings in their centers for 
the circulation of water. The external surfaces of 
the rollers are cooled by jets of water. 

The same plan was attempted many years ago by 
Chance of Birmingham, England, for making plate- 
glass. It was abandoned. 
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common, charcoal, gaivanized, and piantshed. Russia sheet is 
a fine quality of planished charcoal iron. See Russia IRON. 

Roofing-tron is corrugated or crimped, and is either ga/ran- 
ized or black; it is numbered according to thickness. Tank 
and fire-bed iron are similarly classified. Boiler-plate iron is 
thicker than the above, that common in the trade varying from 
54, to 5, inch. 


Weights of Wrought-Iron, Steel, Copper, and Brass Plates 
soft rolled. (HASWELL. ) 


Thickness determined by American Gage. 


ieee PLATES, PER SquaRe Foor. 


of each 


Number. “ee Steel. Copper. Weel foes Weta bocce Brass. 


Rolling- Mill Sor making Plates from Molten Metal. 


} 
| os 
No. of Gage 


Owens’s (Rotherham, England) method of making tires, etc. , | ~ Inch. © bs. Lbs. Lbs. Lbs. 
consists in bending a rod or rods of iron around a block, so as 00 : 
to form a coil having about 4 the diameter and 24 or 8 times | 000 | .40964 16.4368 
the depth of the finished tire. ) 

This is brought in a furnace toa full welding heat, and trans- 
ferred to a die on the anvil of a steam-hammer, whose piston 
carries a similar die. By these it is compacted into a homo- 
geneous mass, which is expanded to the proper diameter be- 
tween two rollers, the upper one of which may be lifted to any 
required distance from the lower by means of a small hydraulic 
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18194 7.3004 7.8977 8 2419 
press. A larger hydraulic press is employed to force the two 16202 6.5011 6.5878 7 9345 
rolls togetherin proportion as the diameter of the tire is en- -14428 : 1752 
larged. Other rolls, adjustable by hand or automatically, serve 5.1557 5.2244 4994 
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as guides to impart a true circular form to the blank. 

Different plans have been adopted by others for preparing 
tire-blanks for the rolling-machine. Krupp’s method consists 
in forging a bar of steel into the form of a compressed hoop, 
which is then cut down the middle, opened out, and afterward 
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finished in the rollers. 14 064084 2.5714 2 6057 7428 
Bessemer forms an ingot of steel and cuts out the central 15 057068 2 2R99 2.3204 2.5852 4425 
part, so that the annulus left may be enlarged by the rolls. 16 | .05082 2.0392 2.0664 2.3021 1751 
Naylor and Vickers, of Sheffield, prepare the circular steel 17 | 045257 1.8159 1.8402 2.0501 937 
blanks by casting. 18 040303 1.6172 perl 1.8257 .725 
An exemplification of the nicety to which the roll- - tee owes Fe ae ; 8 poe 
ing of métal can be carried is shown in the process | 21 | .028462 1.148 gis ete pvt 
known as natu inti 22 | 025347 O17 
a ee ca ete A piece of delicate lace | 3% | ‘jor | 9067 | 9177 | 1.0225 | 96804 
is placed on a sinall sheet of metallic tin, which is 24| ‘0201 "R065 8173 91053 "R028 
then passed once between a pair of steel rolls, the | 925| .0179 7182 7278 81087 | 7 
surfaces of the latter being brought in close approxi- | 26 | .01594 6396 6481 .72208 68223 
mation by means of actuating screws. The pattern 27 014195 -5696 v2 64303 60755 
28 012641 .5072 514 .57264 54103 
of the lace is reproduced with the utmost fidelity on | 49 | ‘011957 ‘4517 4577 50994 4818 
a tin. See NATURE-PRINTING. 80 ee pe 076 ot ni 
- 31 -OORE . ‘ E ; 
aa 4415 exhibits some of the many forms which 32 | ‘00795 319 “3092 “36014 “34026 
may be imparted to malleable iron by suitable grooves 33 | ‘00708 "2841 "OR79 "92072 "30302 
34 006304 2529 .2563 28557 -26981 
85 005614 22538 .2283 25431 -24028 
36 005 2006 -2033 .2265 214 
37 OO4453 1787 181 .20172 -19059 
38 0080685 -1591 1612 17961 -1697 
| 39) 003531 1417 1436 15995 | 15113 
: 40 003144 1261 1278 14242 -13456 


epee gravities 7.704 7.806 8.698 8.218 
eights of a cu- 
bic foot (Ibs.). | 481.25 487.75 543.6 513.6 


= Sf x Weights of a cu- | 
rey 7 bic inch (lbs. ). 2787 .2823 -3146 .2972 


Per Roll/ing-mill Train. The system of grooved 

St ree IVS << | rollers by which iron bars are gradually drawn down 
from balls or blooms. 

Rolled Atha The rolls in Fig. 4416 are arranged in series of 

; three each, each having grooves corresponding to 

in the rolls composing the train, Each is made by | those in the roller above or below | it. The rough bar 

one continuous operation. See also Figs. 2698 and is drawn through the largest first and then through 


2699. the next smaller, and so on in succession to the 
iron is the crude metal from the smelting-furnace, cast | S™allest, by which the finished bar is completed. 
into rs or pigs The grooves are of such sections as to form square, 


The term bar-iron is restricted to refined or wrought iron. round, T, or other angl and are known 
The bars are flat, square, round, oval, half oval, or IV lounts 8Ses. ; nye ony ee as 
ee isa fine quality of fiat bar. ron 5 ware Ghia small ze Fig. 4417, an and bh arntwe high ved rolls 
square iron of fine quality eavy ight bands, and 70- gToo 

tHe - sate et mgek eerie y _ am oe iron | made of chilled cast-iron. The former are designed 
ncludes flat an 8, axles, fish-plates, bolts, chairs, and | for rolling flat and the latter square b Nuts ce’ 
silkie. Sati 3 3 14 quare bars, uts c 

P uilding-iron embraces beams, deck-beans, channel regulate the distance of the rolls from each other, 


bars, T-iron, and fittings. -tron is known as equal-sided, 
and the tubes d d’ serve to convey water for cooling 


unequal- sided, obtuse, star, etc. Sheet-iron is divided into 
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Three-High Rolling-Mill Train for Merchant Bar. 


the machinery. By means of the coupling e, the 
rolls are put in or out of gear with the motor which, 
through the medium of the gears / /’, causes the up- 
per and lower rolls to rotate in opposite directions. 


Fig. 4417. 
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Roll'/ing-press’ure Press. A _baling-press in 


which the follower is depressed by the pressure 
of the roller i at the en 
which traverses to and fro, as rocked by the levers 


of the extension-bar g, 


J f. The downward posi- 
. tion of the follower is sus- 
tained by screws 7 j. 
z Roll/ing-stock. (Rail- 
‘Y way.) The cars of all de- 
Ny scriptions which traverse the 
“) rails ofarailway. See Loco- 
MOTIVE; RAILWAY-CAR. 
See also list and general in- 
~ dex under RaAriLway ENGI- 
. NEERING and PLANT. 
The return of railway 
rolling-stock, as given in 
‘** Poor's Manual” for 1874, 


Tf ai Bisse a 
S| = 


——_-- 


Roll/ing-pen’du-lum. A cylinder caused to | 1875, on the roads of the United States and Canada, 


oscillate in small excursions on a horizontal plane. 
It was designed as a time-measurer, but appears to 
have answered no practical purpose. 

Roll/ing-pin. (Domestic.) A wooden cylinder 
having a projecting handle at each end, by which 
dough is rolled into sheets suitable for pie-crust, ete. 

Roll/ing-press. 1. (Printing.) The copperplate 
printing-press in which the plate and bed pass be- 
neath a roller by means of rotation applied to the 
latter. A certain degree of elasticity is afforded by 
a sheet or two of paper between the plate and the 
bed and a number of blankets on the roller. See 
CopPERPLATE PRINTING-PRESS. 

2. (Bookbinding.) A machine for smoothing and 
condensing the leaves of books as a substitute for 
hammering. It usually consists of a pair of iron 
rollers turned by a crank, and having a table at each 
side for the feeding and delivery of the packets be- 
tween plates. 


Fig. 4418. 
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is as follows : — ’ 


Passenger-cars of all classes...... .-.....000. 2,990 
, mai], and express cars.............. 4,157 
Box, merchandise, and house cars ........... 87 ,009 
Platform, gondola, and flat cars.............. §2,198 
NI 5 95 5:did 6 RNC ewe. Sa dims eesainssead 14, 
Coal-cars (number of wheels not stated)....... 66,887 
Four-wheel cars (mostly coal)............+6.. 87,892 
CabOsee-OOP6 s55icsesncsds0cscsinn estes nes 1,549 
te ee oe eee err Pr eee 8,154 
ORER sg ian itaesaede ern seen wedeskenkeins’ 2,102 
TAR DATHORT ia 65s 6.50 Hoi od6 se neeeo saw moses 193 
Freight-cars not classified ...........00..+5.. 94 04 
TOL ci5ht sss Pes RER CaN WeROSS 873,959 
LOCOMOUVe OMEN 666666055460 ccce dese cces 14,939 


Deducting from these aggregates 774 engines and 18,980 cars 
of all classes, as returned by the Canada roads, leaves for the 
roads in the United States a total of 14,165 engines and 359,979 
cars, exclusive of what are denominated ce-cars, and ex- 
clusive of narrow-gage cars. 


Roll/ing-tack’le. (Nawtical.) <A tackle which 
keeps a yard over to leeward when the ship rolls to 
windward. It is hooked to the weather quarter of 
a yard, and to a lashing on the mast near the 
slings. 

Roll-joint. A sheet-metal joint in which the 
parts are rolled upon one another and pressed tight. 

Roll-lathe. (Machinery.) A lathe for turnin 
off rolls for rolling-mills, calendering-machines, ad 
for other purposes. In Fig. 4419, it is shown as 
having a pair of rests a a, in which the journals of 
the heavy iron roll rest, so as to take the weight 
from off the centers. The mandrel of the head-stock 
is driven by the usual slow-speed gearing from the 
band-pulley 4. c is the slide-rest which carries the 


tool. 

Roll-mold/ing. (Architecture.) A molding 
used in Gothic architecture, the upper half of 
which extends over the lower half, as if it were 
formed of a thick substance rolled up. 

Rom/al. (Fabric.) An Indian silk. 

Ro’man Bal/ance. An instrument for weigh- 
ing, consisting of a lever having arms of unequal 
weight on the respective sides of its point of suspen- 
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2. By a name 
which indicates 
to the expert 
conformity with 
received models 
and standards, 
as, 

a. Grecian pitch, 
which has an angle 
of 12° to 16°, ora 
hight equal to l/, to 
1, of the span. 


sion, and a bob which traverses the longer, graduated 
limb. See STEELYARD. 

Ro’man-can'dle. (Pyrotechny.) a. A tube (an 
old gun-barrel sawn off short is best) is partially filled 
with alternating perforated stars and stall charges 
of gunpowder. Fire communicated to the upper end 
ignites the charges successively, which throw out the 
stars until all are discharged. - 

b. A similar firework in paper tube. 

Ro/man-cem/ent. A kind of cement originated 
about 1812, by Parker, of London. The term 
‘*Roman” is a misnomer. Septaria — nodules of 
indurated clay with lime and iron — are burned, 
ground, and mixed into a mortar with lime and 
sand. It hardens very quickly, and is very durable. 
See PozzvoLANA; HypRAULIC CEMENT ; CEMENT. 

Ron/dle. (Afetal-working.) A round plate or 
disk. The term is applied to the crust or scale 
which forms upon the surface of molten metal in 
cooling, and which is removed from the crucible or 
cistern from time to time as it congeals, in order to 
obtain the metal in a form suitable for farther treat- 
ment instead of ina solid mass. Spelled also rondelle. 
Copper thus treated is known as rose copper, from its 
el color, and the disks are known as rosettes ; they 
are again refined to restore or acquire malleability 
by the reduction of the suboxide of copper. 

Ron-geant’ Style. <A mode of calico-printing. 
See DIsCHARGE-STYLE. 

Rood-loft. (Architecture.) A gallery over the 
entrance to the choir in medieval churches, at the 
front of which a large rood or crucifix was usually 
placed. 

Roof. 1. (Architecture.) The uppermost mem- 
ber of a building. It consists of the framework and 
the covering. 

The following table shows the structure, flattest 
ordinary slope, and weight in pounds per square foot 
of several kinds of roofs : — 

Flattest ordinary Weight in Ibs. 


Material. Slope. per xq. foot. 
Sheet-copper, .022 inch thick.. 4° 100 
Sheet-lead .......0.cscccescece 4° 7.00 
Sheet-zinc (average) ........... 4° 1.50 
Sheet-iron, ! ,, inch, plain...... 4° 3.00 
Sheet-iron, ! ,, inch, corrugated 4° 3.40 
Cast-iron plates, j inch........ 4° 15.00 
SIAtes ...... ee cece eee eee eeees 30% to Ae 5.00 to 11.20 | 
TilOiiis seventies otopeswicedea 30° to 224° 6.50 to 17.80 
Boarding, % inch thick......... 224° 2.50 
Thateli , sossckeatic wcwteworses 45 6.50 
For the extra timbering of slated 

and tiled roofs, add........ 6 
For the pressure of the wind, 
B00 6 ole i etacidinkasaa aks 40.00 


The spren is the width between supports. 

The rise is the hight in the center above the level 
of the supports. 

The pitch is the slope of the rafters. It is ex- 
pressed in many ways : — 

1. The angle which it forms with the horizontal ; 
expressed in degrees. 


b. Roman pitch, 
which has an angle 
of 23° or 24°; or a 
hight equal to 1). to 
of the span. 
pitch, which is equilateral, the rafters being equal 


c. GrotaAtw 


to the span. 
ad. Elizabethan pitch, the rafters longer than the span. 


3. By the hight in parts of the span, as quarter, 
jifth, whole, ete. 

4. By the length of the rafters in parts of the 
span, as two thirds, three quarters, etc. 

Pitch varies between the knifc-edge, as the Eliza- 
bethan is sometimes called, and the flat Jeads in 
which the slope is only sufficient to carry off the 
water. 

Common ee so called, has a rafter ? of the 
span. See PITCH. 

The names of roofs indicate form, structure, ma- 
terial, nationality, etc., and the following includes 
the principal varieties. Some of the names are 


synonyms :— 

Compass-roof. Imperial roof. 
Com posed roof. Killessed roof. 
Crib-roof. King-post roof. 
Crown-plate roof. Lean-to roof. 
Curb-roof. Mansard-roof,. 
False roof. Pavilion-roof. 
Flat roof. Pent-roof. 
French roof. Platform-roof. 
Gabled roof. Pointed roof. 
Gothic roof. Queen-post roof. 
Gravel roof. Ridyed roof. 
Grecian roof. Saddle-roof. 
Ground-roof. Shed-roof. 
Half-hip roof. Span-roof. 
High roof. Tin roof. 
Hip-roof. Truncated roof. 


The early Gothic architects endeavored, as far as possible, to 
vapeure with wood by the employment of stone vaulting, and 
it not until the reign of Edward III., 1827, that timber- 
framed roofs became coinmon in large constructions. They be- 
gan to be common in churches about the year 1400, and from 
that time to the present, wood, thdugh now to some extent sup- 
planted by iron, has maintained a preéminence as a roofing 
material. 

The simplest form of roof (1) consists merely of inclined rafters 
a b, butting at their upper ends; to Keep their lower ends in 
place, however, a8 fixed ing of some kind is necessary. For 
this purpose the tie-beam c (2) is introduced, into which the 
lower ends of the rafters are mortised. — 

To stiffen the truss thus formed, and to support the middle 
of the tie-beam so as to prevent its sagging at the center, the 
king-post d (3) is added; this is formed from a large piece of 
timber, partially cut away for the greater portion of its length, 
so as to leave a projection on either side at top forming the 
joegles, against whose under surfaces the rafters rest, and two 
shoulders toward the bottom against which struts e (4) support- 
ing the rafters bear. 

The lower end of the king-post may be mortised into the tie- 
beam, but is preferably connected with it by an iron strap pass- 
ing round the tie-beam and secured to the post. The ends 
of the tie-beam are immediately supported by the walls of 
the building. Thus it will be seen that the tie-beam supports 
the rafters, and keeps their feet from spreading apart; that the 
rafters support the king-post and through it the center of the 
tie-beam ; and that the king-post, in its turn, through the me- 
dium of the struts, helps to sustain the rafters. 

5, tare two forms of tlat-topped roof. In the first, the tie-beam 
is supported at two points by the side posts //; these depend 
from the truss-beam g, against which the maa ends of the raf- 
ters rest. This construction is not so stable as the following, 
in which the lower ends of the side posts are united by straps 
which also serve to connect them with the tie-beam. 

7 is a queen-post roof. The rafters are sustained at dif- 
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ferent points by the struts ¢, straining-beam /, and braces g ; 
the straining-beam depends from the central post against which | 
the ends of the rafters abut, and the queen-posts A A support 
the tie-beam on either side of the center, as in the first form 
of flat-topped roof. See also QUEEN-PosT Roop. 

Tt is not usual, except in the smallest and cheapest construc- 
tions, to fasten the boarding to which the roof covering, whether 
shiuzies, tiles, or slates, is nailed, directly on the main rafters. 

These are coupled at intervals of 8 or 10 feet, and have trans- 
verse pieces, called purlins, let into them to support the coim- 
mon rafters, placed at closer intervals, to which the boarding 
is fastened, See Fig. 2754, C. 

The mansard-roof (8) hus two sets of rafters, the upper set 


Fig. 4420. 
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tion than the lower. : 
The latter brace the 

upper ends of the ; 
queen or side posts, 
which, by means of | 
the struts ¢ 7, assist in 

supporting the strain- 

ing-beam; this de-: 
pends from the upper 
pair of rafters by a 
center post and side 
posts; the upper raf- 
ters are braced by: 
struts from the center 

st. 

In the arched roof 
(9) two stretchers or 
hammer-beams k & are 
substituted for the tie- 
beam. These are held 
partly by their press- 

Be ure against each other 
= and partly by the king 
Lp, of or center post, and are | 
Ny Ns oe tied to the feet of the 
2 a rafters. 
lis 10 illustrates the 
oy, roof-framing of the 
i . circus at Edinburgh. 
it : It will be seen that the 
downward pressure is distributed upon the rafters a a and 
stretchers } 6’, which are so tied together by straps as to bring 
the stress of the outward thrust ultimately upon 6. 

11 covers the principal apartment of the Episcopal Palace at 
Auxerre, France. Two sets of stays g ge! are inserted above the 
tic-beam, between the king-post and principal rafters ; a series 
of curved ribs receives the ceiling plank 

12 is a Norman roof; so called because it was introduced by 
that people into Southern Europe. The rafters aa butt against 
jozgles on the king-posts 6 5, between which braces are dixposed. 

13 shows in dotted lines a way by which a pointed Gothic 
roof was converted into a flat roof by carrying the nave walls 
up so as to obtain a clere-story. 

In 14, the tie-beam is supported at the center by struts from 
the main beam. A post resting on the tie-beam supports the 
rafters at the ridge. 

15 resembles in appearance a king-post roof, but is in fact 


having a less inclina- . pe 


. supported by the girders, which perform the office of a tie-beam, 
and are themselves sustained by wall-posts, so as to distribute 


the pressure over a 
considerable surface 
at the upper part of 
the wall. 

16 is «a form of roof 
common in Gothic 
constructions. The 
principals a@ @ are 
connected by a col- 
lar-beam or teoind- 
beam 6, and are sup- 
ported by Aamomer- 
beams ¢ ¢ resting on 
the walls and on 
curved struts d @ 
attached to posts 
supported by corbel 
ing. Auxiliary struts 
are introduced be- 
tween the collar- 
beam and queen- 
sts, the whole be- 
ing so disposed as to 
produce the effect 
of a vaulted ceiling. 
In the roof of the 
hall at Eltham Pal- 
ace, Kent (17), the 
whole weight is 
thrown on the top 
of the wall; the bot- 
tom pieces 56 are 
merely ornamental, the tension-pleces a forming a complete 


e. 

The roof of the great hall at Hampton Court (18) fs so ar- 
ranged that the beamsa bc serve as ties; the curved struts d@ 
distribute the pressure over the wall and its sustaining buttress, 

In (19) the roof of Westminster Hall, the weight rests entirely 
on the upper part of the wall; the arched rib a distributes the 
thrust and assists in preventing the hammer-beams 0 from slid- 
ing on the walls 

Westminster Hall was erected under the orders of William 
Rufus at the latter end of the eleventh century. It is 274 x 74 
feet, without a pillar. The room and the roof are equally ad- 
mired. William said it was only antechamber to the one he 
would build; but that arrow of Sir Walter Tyrrel upset this 
calculation. 

21 illustrates 2 queen-post roof of 80 feet span, covering the 
theater at Birmingham, England. 


Fig. 4422. 


Queen- Post Roof, Birmingham Theater, England. 


Iron roofs were first used in England, and were 
the subject of a patent by Robert Ransome, 1783. 

They are composed of essentially the same mem- 
bers as those of timber, malleable rods or flat bars 
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being substituted for the tie-beams and king-posts, 
and the rafters and 


of suitable form and section. 


The meeting points of the several parts of each 
truss are provided with cast-iron shoes, sockets, and 


connecting plates, into which the ends of the rafters, 


struts, and rods are secured with screw-bolts and 


nuts or gibs and keys. 


ts made of sufficient stiffness 
with bars of malleable L or T iron, or with cast-iron ! 


The tranaverse girders which support the floor of the station 
take the thrust of the roof. They are connected so as to form 
continuous girders across the station. Besides being tied to 
them, the feet of the ribs are each secured by four 3-inch bolts 
to an anchor-plate built into the wall and strongly fastened. 

The rail level of the station is about 174 feet above that of 
the adjoining streeta, thus affording very extensive cellarage. 
See also Plate ITI. 

Among other kinds of roof-coverings may be cited: — 

Metal in sheets, seamed and painted. 

bina or paper saturated in tar and covered with sand and 

ve 


| 


| gravel. 
The roof of Smithfield Market, Manchester, is one of the sim- | Fabric or paper treated with a material which will resist sun, 


lest forms (21, Fig. 4423); its total width is 244 feet, covered . rain, and frost. 


Among the compositions for this purpose are 


y two outer spans of 50 and two central spans of 72 feet each, | the following : — 


supported on cast-iron pillars. 


MIAH 


22 is the roof of the Providence Magazine at Paris. It has 87 
feet span. The roof of the railway station in Lime Street, Liv- 
erpool (23), has a span of 153 feet 6inches. 24 is an ordinary 
freight-depot with fron roof and columns. 

The roof of the Pancras Station, Midland Railway, 
London, has the widest span of any roof, unbroken 
by ties or braces. It covers ten acres. It is illus- 
trated on the opposite page, Plate LIT. 


The length of the roof is 690 feet, with a clear span of 240 
ng five platforms, ten lines of rails, and a cab-stand Car. 


feet, cov 
2% feet wide, thus making a total area of 165,600 square feet. 
Its hight at the ridge is 125 feet above the level of the road. 
There are twenty-five principal ribs in the roof, each weighing 
about 50 tons. tween each of these, which are about 29 feet 
4 inches apart from center to center, are three intermediate 
ribe, carried by trussed purlins, constructed so as to stiffen the 
bottom flanges of the main ribs laterally. The station walls rise 
behind the spring of the principal, the space at the top being 
filled in with open iron-work 

The roof is glased about 70 feet on each side of the center, 
and the remainder is covered with slates on boarding one inch 
and three eighths thick, grooved and tongued and chambered, 
the under side being varnished. 


; caoutchouc, 6; gutta-percha, 6; asphaltum, 


West, 1855. Gutta-percha; oil. 

Billings, 1856. Shellac, 60 pounds; rosin, 120 pounds; lin- 
seed-oil, 1) quarts ; steatite, 150 pounds. 

Smith, 1857. Coal-tar, 21; linseed-oil, . 

Milka, 1867. Naphtha, 20 gallons; turpentine saturated with 
asphaltum, 2 gallons; alcoho! saturated with shellac, 2 gallons; 
turpentine saturated with caoutchoue, 2 gallons; lingeed-oil, 14 
gallons ; steatite, 10 pounds; gypsum, 1 peck. 

Lighter and Morrell, 1857. Coal-tar, 1; pine-tar, 50; rosin, 12; 

12; shellac, 6; 
| linseed-oil, 12; litharge, 6; fire-proof material to be scattered 
on surface of the above, 12; yellow ocher, 12; beeswax, 8. 

Oaks, 1859. Coal-tar, 26 gallons; linseed-oil, 2 gallons; 
caoutchouc, dissolved, 2 gallons ; ‘shellac, dissolved, 2 gallons; 
asphaltum, 5 pounds; steatite, pulverized, 5 pounds; litharge, 
5 pounds ; sulp. baryta, 6 pounds ; gypsum, 6 pounds. 

Grant, 1862. Coal-tar, 25 gallons; linseed-oil, 3 gallons; 
caoutchouc, dissolved, 8 gallons ; shellac, dissolved, 1.5 gallons; 
asphaltum, dissolved, 2.5 gallons; Japan varnish, 2 gallons; 
white-lead, 26 pounds ; mineral paint, 60 pounds ; yellow ocher, 
6 pounds; acetate lead, 5 pounds. 

Wauzer, 1862. Pitch, 1; quicklime, 2; Ven. red ocher, 2; 
linseed-oil, 0.5. 

Fuller, i863. Saturated sheets of paper. 

' Wheeler, 1866. Coal-tar, 20 gallons; linseed-oll, 2 gallons; 
shellac, 10 pounds ; rosin, 4 pounds, 

Stead, 1866. Paint-skins, broken up i potash, 2 pounds ; 
water, 1 gallon ; linseed-oil, 2 gallons, Boil to evaporate water, 

‘and add mineral paint, 10 pounds. 
| Ffelds, 1867. Coal-tar, 1 barrel ; fire-clay ; silicate of fron ; 
silicate of magnesia ; linseed-oil, 1 gallon; litharge, 3 pounds. 

Hutchings, 1868. Rosin, 1 pound; leached ashes, ] pound; 
whiting, 0.5 debi salt, 0.6 pound; red-lead, 0.12 pound; 


linseed-oil, 0 und. 
Trish, 1868. Gypsum, 10 pounds; water, 1 gallon; linseed- 
oil, 0.6 pint; white-lead, 0.08 pound; turpentine. 1 ounce. 
Hinman, 1868. Coal-tar, 1 barrel; glycerine, 2 gallons; ofl, 


apron, 1868. Coal-tar, 40 gallons; acetate lead, 5 pounds; 
apan varnish, 2 gallons; caoutchouc, 4 pounds; shellac, d 
gia linseed oil, 2 gallons ; turpentine, 2 gallons ; alcohol, 
Hons. 
utchings, 1869. Rosin, 1 pound; linseed-oil, 03 pound; 
covered by sifted sand, 4 pounds. 


2 quarts; caoutchouc, dissolved, 8 pints. 
J 


Joy, 1869. Coal-tar, 1 barrel; linseed-oil, 8 gallons; com- 
pounded with pulverized clay and sand, equal parta. 

Dumpleman and Dotch, 1869 Coal-tar, 1 barrel ; pine-pitch 

11 barrel; sulphur, 15 gallons; litharge, 2 pounds ; pulverized 
slate, 2 pounds ; linseed-oil, 2 gallons. 

| Fisk, 1869. Linseed-ofl, 1; rosin, 5; petroleum, 1; pitch, 6; 
tar, 5. Mix with gravel, broken stones, or cinders. 
nega 1870. Linseed-oil; pulverized stone; litharge; 
c ; 

Ruttkay, 1870. Sifted gravel, 8; pulverized brick, 0.5; lith- 
arge, 0 12; linseed-oil, 0.25; Japan varnish, 0.08. 

Barnes. Coal-tar, 40 gallons; pulverized slate, 30 gallons ; 
pulverized clay, 10 gallons ; boiled rice, 6 pounds; glue, ] pound ; 
terra de sienna, 1 pound; linseed-oil, 1 gallon. Mix the coal- 
tar,slate, and clay together. Boil the rice and strain it through 
a fine sieve, and liquefy the glue by heat. Add the rice, glue, 
and terra de sienna to the linseed-oll, and incorporate. Apply 
with a brush or trowel. 

See L. W. Sinsabaugh’s ‘‘ Digest of Paving and Roofing Com- 
positions,’’ Washington, 1875. 

2. The ceiling of a mine. 

3. The top of a standing-top carriage, coach, or 

The central, raised portion of a car-roof is the 


dome. 

4. The arched top of a reverheratory furnace. 

Roof-guard. (Building.) A device for prevent- 
ing snow from sliding from a roof. It consists usu- 
ally of a continuous series of horizontal slats, slightly 
raised above the roof-cover and supported by uprights. 
In the example, the frame is attached to the sheath- 
ing beneath the shingles and carries horizontal lon- 
gitudinal bars. 

Roof'ing-ma-chine’. One for preparing mate- 
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Fig. 4424. tarring-rollers rotate in fountain-troughs, and raise the con- 
tents into contact with the paper. 

Pulte, 1866. Hopper and movable gate. Felt drawn over a 
roller in the bottom of the hopper. 

Brown, 1869. Mixing vessel with steam-jacket and beaters. 
Sand-box and movable apron for carrying along the mate- 
rials. 
Cobb, 1869. Tank, sand and gravel box, and pressure-roller, 

so as to make the operation on the paper continuous. 

Benton, 1869. Felt or paper placed on a bed, and the tar- 
hopper moved over it, spreading the tar. Sand operation 
similar. 

Fig. 4427 is a machine for forming sheet-metal plates into 
continuous strips for roofing, the strips being afterward joined 
_ together on the roof. The ends of sheets or strips of metal 
are interlocked, and the metal then passed between rollers to 
close the seams, and then through a bath of molten tin or other 
soft metal, which coats the surface and closes and covers the 


rial for roofing purposes ; saturating or paying fabric 
or paper with a wa- 

ter-resisting com- Fig. 4427. 
pound, or preparing 
metallic plates for ; 
roof covering. 


Haven, 1857. The 
sheet is drawn down 
through a hopper con- 
taining tar, and passes 
out between pressure- 
rollers. 

Davis, 1858. The can- 
vas is drawn through a 
vat containing coal-tar. 

se eny and Allen, 


giccacas + ath Sheet-Metal Roofing- Machine. 

vosition. 

Robinson, 1865. Coat sheets of felt, ete., with asphalt on one | seams, so as to form continuous pieces, of indefinite length, 

side, the other being supported by a roller. Sheets cemented | without appreciable or pervious joints. 

together between pressure-rollers. __ See also roofing-machines and machines for making roofing. 
Fig. 4425 is a machine for preparing roofing fabric by passing Numbers of patents : — 

sheets of felt or other material between rollers, the asphalt in a Fig. 4428. 


Robinson's Roofing- Machine. 


plastic state being applied between the sheets as they pass be- 
tween the rollers. The upper roils of paper are shown in the 
holders from which the sheets pass beneath rollers t 7, and are 
compacted together with an included thickness of asphalt by 
the pressure of rollers b>. A third sheet of paper comes from 
roll A, beneath roller &, and is compacted with the former 
sheets by rollersec. The three-ply roofing-paper receives its 
final pressure between rollers dd. The material used upon the 
paper is coal-tar, or Trinidad pitch, with 60 per cent of earthy 
matter, chiefly clay, though lime and sand may be used. Fig. 


Fig. 4426. 


! m 
8 1 
Roane Sas Parnas, Roof-Seaming Machine. 


4426 is a modified form in which the strips of paper are tarred, ; ‘ 
cemented, and pressed together by passage between rollers. The | Roof-seam/ing Ma-chine’. A device for unit- 
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ing the joining edges of sheet-metals in covering 
roofs. 

The double-seaming tool for roof consists of blocks 
A E, which pinch together the upturned edges of 
the adjacent sheets when the handles 
C D are as shown in sections 
2 and 3 of the re. By then turn- 
ing the lever F, the block B, which is 
journaled in the ends a@ a, is laid over 
against the block Z, carrying with it 
the taller of the two strips, as shown 
at 4and 7. The bending apparatus is 
then shifted along half its length, and 
the other part of the block B acts upon 
the bent-over edge of the strip, as 
shown at 5 and at 8. The sole-pieces 
em are now taken out, which lowers 
the blocks A E, and the process is re- 


peated, as shown at 6 and 9. See also DouUBLE- , : 


SEAMING MACHINES, 


Roof-stag/ing. A scaffold for resting upon a, 


slanting roof while shingling, slating, repairing, or 
painting. The barbed rod is thrust up beneath a 
course of shingles, and the barbs hold in the course 


Fig. 4429. 
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both above and below. The claw-plate 
holds to the top of the roof, and serves, 
with the barbed rod, to hold the plank to which the 
bracket is hinged and braced. 

Roof-truss. The framework of a roof, consisting 
of thrust and tie pieces. See Roor. 

Rook’er. (Bakery.) A tool like the letter L, 
used for withdrawing ashes from the oven. 

Room. (Mining.) The worked space in a mine, 
especially of a coal-mine, where the roof is supported 
by regular pillars. The whole winning is thus said 
to be worked with pi/lar and room, or post and sta//, 
—the same thing. Thirlings are worked spaces 
connecting rooms, and the cutting of the thirlings 
changes a wall to a row of pi/lars. 

Room and Space Staff. (Shipbuilding.) A 
long measuring-rod used in spacing and regulating | 
the distances apart ofa ship’s frames. 

Room and space is the distance between the sta- 
tions of the timber frames which constitute the ribs. 
It varies from 2 feet 6 inches to 3 feet 9 inches. 
res is the rib ; ged se distance apart. 

oom-pa’per. all-paper. Paper-hangings. 

Root. (Hydraulic Badbleing:) P The end of a 
weir or dam where it unites with the natural bank. 

Root-bruis’er. (Agriculture.) A machine for 
mashing or bruising potatoes, turnips, carrots, or 
other raw roots for feeding stock. The machine a, 
used in Britain, has two widely fluted rollers placed 
under a hopper and turned by two hand-cranks. 


The pomace falls into a chute, which delivers it into 
a tub. The object is to obtain the root in such a 
shape as to be more digestible and less likely to 


choke the animals. | 
The feeding of turnips, mangel-wurtzel, and other roots has 


become a regular part of the system of British husbandry. To 
bring the roots to a convenient size for the stock and to remove 


Root-Machines. 


the danger of choking, root-cutters were introduced. These at 
first consisted of wheels or reciprocating blades, which cut the 
root into broad and thin slices; but, by an additional set of 
knives, these broad slices are cut into pieces about the size of 
one’s finger. 

There are three different forms of turnip-cutters in use in 
Britain. One has knives placed on a disk; another, knives 
placed on a cylinder; and lastly, knives working through a 
grating by a crank motion. 

In the first form, a series of knives are placed in the face of 
an iron disk by screws. The turnips are placed in a hopper set 
= an angle, so that they may press by their own weight against 

e disk. 

The knives are of two kinds; one flat and extending from 
nearly the axle to the outer edge of the disk, and at a distance 
a it equal to the thickness the slice of the turnip is required 
to be. 

If only slices are required of the full breadth of the turnip at 
the part it is cut, then this knife is used by itself; but if it is 
necessary that the turnip should be cut into sections the cross- 
way of the cut, as for sheep, then a series of small knives, pro- 
jecting from the face of the disk at right angles, are placed at 
distances apart equal to the width required The pieces, after 
being cut, fall into the receptacle beneath. 

Gardner’s root-cutter (English), 6, has curved peripheral 
knives which remove the slices from the roots in the hopper, 
and radial knives which give preliminary gashes in the roots 
before the curved knives reach them, so that the slices removed 
by the latter fall into pieces and drop into the basket below. 
The illustration shows two of the peripheral knives, each pre- 
ceded by a set of slitters, which are arran in a V-form, on 
the face of the cylinder, so as to come in action in turn. 

The knives of the root-slicer c are attached to the arms of & 
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cut into the root to a certain depth, and the next to cut off a 
slice, the roots are reduced to strips, as in Baird’s machine (/). 
The cutter-wheel of this machine is thickened toward the edge, 
to give it the effect of a fly-wheel. The Knives are set to a dis- 


tance from the face of the disk according to the thickness of | 


the slices required. Each knife is preceded by three or more 
lancet-pointed studs, which slit the roots in passing and prepare 
the slices for falling into pieces as soon as they are detached 
from the root by the radial knives, which are parallel with the 
disk-wheel. 

Where roots are fed upon the ground, a chopper is used to 
divide the root, to bring it to a more convenient size and a shape 
less likely to choke cattle. 

A simple device (¢) for cutting roots consists of a box a with 
a row of sharp knives in the bottom, their edges presented up- 
ig This is secured to a bench, and above it is a pivoted 
lever having on its lower side a block 6 fitting the box and pro- 
vided with studs agreeing in position with the openings through 
which the slices are to be thrust. The roots are fed into the 
box, and by the descent of the lever are driven out below, being 
divided by the sharp-grated bottom. See VEGETABLE-CHOPPER ; 
VEGETABLE-SLICER 


Root-dig’ger. (Agriculture.) An implement 
for pulling up fusiform roots, as beets, carrots, etc. 
The example (Fig. 4431) has jaws, each of which forms 
part of the semi-frustum of a hollow cone, affording 
a firm hold on the upper part of the root. See also 
POTATO-DIGGER. 


Fig. 4432. 


Fig. 4431 


Root- Digger. 


Root-grind’- 
er. A machine 
(a) for comminut- 
ing roots for the 
purpose of obtain- 
ing starch, sugar, 
or color from 
them. 

Instances of its 
employment are 
found in grinding 
potatoes for 
starch, beets for sugar, madder for dye. One form 
of the mill is shown in the cut. The cylinder of 
sheet-metal (a) is punched from the inner surface so 
as to leave sharp projecting burrs which form teeth. 
The roots are placed in the hopper above, and are 
partially grated by the toothed cylinder as they 
from thence through the throat into a box b, where 
they are again subjected to the action of the grating 
cylinder, against which they are pressed by a fol- 
lower c, which is pushed against them by a bell-crank 
lever and weighted arm d. From this box they are 
discharged into a trough beneath, for elutriation or 
pressure, as the case may be. 

Root-pulp’er. (Agriculture.) A machine (8, 
Fig. 4432) for finely comminuting roots to serve as 
food for stock. In the example, the roots placed in 
a wearer a are acted on by a series of toothed knives 
radially arranged on the surface of an iron disk }, 


Root- Grinder and Root-Pulper. 
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fly-wheel and act upon roots presented at a side opening at the 
lower part of the hopper. By having two sets of knives, one to 


ROPE. 


having a heavy rim which acts as a fly-wheel and is 
turned by a winch. The angle of the knives may 
be varied to cut more or less finely. 
Root-wash’er. A machine which usually con- 
sists of a slatted cylinder revolving in a tank of 
| water. The roots are subjected to mutual attrition 
and contact with the bars of the cage, so as to loosen 
_ the dirt, which settles to the bottom of the tank. 


Fig. 4433. 
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A modification of the foregoing is made by an inte- 
rior spiral chute, which acts on the principle of the 
conveyor, so that the roots which pass into the cyl- 
/inder from the hopper at one aad are carried along 
and discharged at the 
other, the operation be- 
ing continuous. 

4 another form, the 

tatoes, etc., are placed 
in a tube having arms 
FF and a sweep E£ at- 
tached to a vertical shaft 
whose rotation stirs and 
cleanses the roots. 

Rope. A general name 
applied to cordage over 
one inch in circumfer- 
ence. 

Ropes are of hemp, flax, 
cotton, coir, or wire, and are known by their con- 
struction ; as, — 

Cable-laid ; three strands of hawser-laid rope, 
twisted right hand. 

Hawser-laid ; three strands of yarn twisted left 
hand, the yarns being laid up right hand. 

Shroud-laid or four-strand ; having a central 
strand slightly twisted and three strands twisted 
around it. 

Hemp is laid up right-handed into yarns. 

Yarns are laid up /eft-handed into strands. 

Three strands are laid up right-handed into a 
hawser. 

Three hawsers are laid up /eft-handed into a cable. 

Coir ropes are made of ‘ha fiber of the cocoa-nut, 
and will float in water. 

Wire ropes usually consist of six strands laid or 
spun around a hempen core ; each strand consisting 
of six wires laid the contrary way around a smaller 
hempen core. 

Sash-line ; a rope of plaited yarns. 

Ropes are known also by their purpose ; as, — 


Root- Washer. 


Awning Brail. Clew Entering. 
Bell. Breast. Crown Fall. 
Boat. Bucket Crowfoot Foot. 
Bolt. Buoy Davit. Gaub. 
Brace. Cat. Downhaul. Grab. 
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Grapnel Keel. Ring. Stirrup. 

Guest, Man. Rudder. Swab. 

Guy. Mast. Safety. Tiller. 

Halvard. Messenger. Sash. Top. 

Head. Outhaul. Sheet. Tye. 

Heel. Painter. Signal. Well, 

Inhaul Parrel. Slip. Yard. 

Jaw. Passing. Spilling. Yoke. 

Jeer. Pendant. Stay. 

See also RIGGING. 

A rope is — 

Whipped, by winding twine around the end to prevent un- 
twisting. 


Payed, by painting or tarring to resist wet. 

Srved, by coiling yarn around it closely and tightly. 

Parecied, by Wrapping with canvas. 

Pudtlened, by making a bulky cushion around a part to pre- 
went chafing. 

Stopped, when lashed ; as the end to the standing part ina 
Attrh. 

Stoppered, when 8 rope is made fast to it to prevent veering. 

Brat, when it is secured to an object by a hitch or otherwise. 
Hitch, clinch, and knot are forms of fastening. See Knot. 

Wormed, by laying a smaller rope or yarn in the lays of a 
cable, It is preliminary to serving. Link-worming is worming 
with chains. 

Ladd, by placing and twisting the twisted strands together in 
the operation of rope-making. 

Grafting and splicing are modes of uniting one rope to an- 
other by interweaving the atrands. See SpLice. 

Serzing and lashing are sailors’ terms to express respectively 
the binding of one rope to another by a sinaller rope or yarn, 
and the fastening of one object to another by similar means. 

Pointing is a mode of finishing the end of a rupe by tapering 
anid braiding the strands. 

To marle a rope is to bind it with spun-yarn or twine, with a 
knot at each turn, so as to secure the wrapping if cut in one or 
more places. 

Gralranizing is applied to iron-wire rope. It consists in coat- 
ing the wire or rope with zinc. 

Ropes were made of various materials in ancient 
Egypt, but especially of the papyrus and of leathern 
strands, The use of the papyrus in this connection 
has been described by Pliny, and is cited elsewhere 
in this work, as is also that of the spartium, which 
was employed extensively, though the particular va- 
riety was confined to moderate geographical limits. 
The spartium nade a coarse article of cordage, as did 
the leef or fibers of the date-tree, which were used 
for ropes in ancient and in modern Egypt. Fora 
finer article, flax was used. Pieces of ropes of these 
materials still remain ag mementos of the ancient 
dwellers by the Nile. 

The rope-makers of ancient Egypt seem to have 


Fig. 4435. 


Making Ropes of Leathern Strands (from Thebes). 


been destitute of machinery. One man engaged a 
hook at the end of his twister, and then walked back- 
ward away from another, who paid out the fiber of 
hemp, flax, papyrus, palm-fiber, spartium, or what- 
ever the material might have been. The weight en- 
abled him to swing the twister, which was mounted 
on the stem he held in his hand. 

Ina tomb at Thebes, of the time of Thothmes IIL., 
the Pharaoh of the Exodus, is a group representing 
the process of twisting thongs of leather, which were 
fastened to the end of a tube, which revolved on a 
cord slung around the loins of a man who receded 
backwardly from the person who arranged and payed 
out the strands. The tube had, in all probability, 


a collar or sleeve which was grasped by the man, | 


and had a bar and weight which caused it to ro- 
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tate as it was swung around by the operator. The 
strands of the rope passed between the legs of the 
stool and between the feet of the man who arranged 
the strands and kept them from becoming entangled. 
The character of the material is indicated in’ the 
manner which is so peculiarly Egyptian, by the 
skin hanging up in the shop, and a man is shown 
cutting a continuous thong with a knife like our 
modern leather-knife, and by the same means which 
we adopt, by turning the piece of leather round as 
he cuts. Two of the coils are represented hanging 
up in the shop. 

The process of preparing the hemp is shown in the 
tombs of Beni-Hassan and Thebes. Ropes of the 
palm are found in the tombs, and it was probably 
almost as common as coir or cocoa-nut fiber in India. 

The ropes which supported the planks of the Hel- 
lespont bridge constructed for Xerxes were of papy- 
rus and flax. These were the ordinary materials for 
the purpose in Egypt, from which country the king 
i hada large contingent. See MILITARY-BRIDGE. 

Ropes of goat’s hair are mentioned by Aristotle 
and Virgil. 

The famous vessel, the ‘‘Syracusia,” built for 
Hiero, was furnished with hempen ropes from Rhodes, 
according to Moschion. 

| 
\ 
| 
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‘ The ropes of the Tartars are made of camel’s hair or horse- 
hair.’? — Huc. 

Coir rope is manufactured from the husk or pericarp of the 
cocoa-nut. 

The nuts are picked a little before the fruit is ripe, and the 
rind separated by thrusting it upon an iron stake fixed in the 
ground. The rind is then water-soaked for several months, to 
separate the fibers from the interstitial matter, is beaten with a 
heavy mallet upon a stone, and then rubbed by the hands to 
rid it of the cellular substance. 40 cocoa-nuts yield 6 pounds 
of coir, which is twisted into yarns and made into mats or 
cordage. 

Coir rope is more buoyant than hempen, and is an excellent 
material for hawsers. 

Its strength, relatively to hemp, Js, for large ropes, 87 to 108 ; 
for small ones, 60 to 65. It is not injured by sea-water, and is 
, much used for running rigging, though from its contractibility 
| it is not so suitable for standing rigging. 
| Wire rope appears to have been first used in the silver-mines 

of the Hartz Mountains. about 1831. They have since come into 

very general use for ships’ rigging, as well as for transmitting 

power jn other situations. Some ropes of this kind employed 

in the underground levels of the English coal-mines probably 

have a Jength of more than 3,000 feet. One constructed at the 
; works of John A. Roebling, « few years ago, was said to be the 
longest, largest, and weightiest wire-rope ever made in one 
piece. It is 4,700 feet in length ; its diameter is over 24 inches, 
and its weight some 20 tons. The machinery employed is said. 
to be capable of making a rope twice as Jong and 
large as this one. The rope is used upon an 
inclined plane, for the purpose of raixing coal 
out of the Wyoming Valley. See WIRE Rope. 

Various processes have been patented for 
making wire rope. For some purposes, up- 
twisted wires bound together by hempen cord 
or inserted within canvas have been employed. 
More generally, however, a slight twist is im- 
1 parted, and they are formed into strands, which are afterward 
laid up in a manner analogous to that used in making hempen 
or manilla ropes. The wires are galvanized, or rather zincked, 
or else coated with a preservative composition. 
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ROPE-CLAMP. 


The preceding are the ordinary rules for ‘calculating the proof passed around a mast; 


strength and weights of ropes and chains, in English tons (2,240 
pounds) ; the dimensions being in inches. 

The breaking load is from two to three times the above. 

The old rope-makers’ rule for hempen rope was to square the 
girth of the rope in inches, which, multiplied by 4, gave the ul- 
timate or breaking strength of the rope in hundred weights ; 
and it was a good rule for small cordage up to 7 inches in cir- 
cumference. 

The square of half the circumference was considered to repre- 
sent the weight ofa fathom in pounds. 

What is believed to be the longest rope in the world is a 


it is often provided with rollers to enable 
it to slide up and down easily. 
Man-rope. See Entering- Rope. 
Mast-rope ; a rope used for hoisting and lowering masts. 
Parral-rope ; a single rope secured at the slings or centers of 
yards, and passed around the mast. Used only on light yards. 
Ring-rope; a rope rove through the ring of the anchor and 
secured to the end of the cable 
Nip-rope; used to suspend the bight of a hawser or cable. 
Tiller-rope; a rope connected to the end of the tiller and 
wound around the barrel of the steering-wheel. 


Top-rope ; a rope used in awaying up a topmast. It is rove 


grapnel rope, 10,000 fathoms long without a splice, and has been ' through the top block, hooked in the cap, and through the 
made for the Siemens Telegraph Company. 
strands, the diameter of the completed rope being 2 inches. 

The table below shows the comparative strength of various , 
kinds of rope and chain, the sizes on each horizontal line being 
of equal strength. 


| 


It is made of three | heel of the topmast. 


‘oke-rope ; a small rope attached to each end of the yoke by 
which a boat ts steered. 
Round-in ; to haul upon a rope; generally used with refer- 
ence to the weather-braces. 
Round-up ; to haul up ; 
generally applied to the act 
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The winding drums or pulleys for wire ropes should be ove ' from this a hammock or baske 


hundred times the size of the rope, and round ropes should | 
lead fair on to and fit the groove of the pulleys. 

All the ropes of a vessel composing the standing rigging, run- 
ving rigging, ground tackle, etc., are distinguixhed by names 
corresponding to their uses, without reference to the make or 
size of the rope; thus, the cable of a vessel may be Aatwser-taid, 
or the hawser cahle-laid. The following is a list of those tech- 
nically termed ropes : — 

.  Bell-rope; attached to the bell, on which the half-hours are 
struck. 

Boit-rope ; that to which the head-leaches and foot of a sail 
are sewed. 

Breast-rope; & band of canvas, secured at each end to the 
rigging for supporting the body of the leadsman while heaving 
the hand-lead. 

Bucket-rope; & laniard attached to a bucket for dipping water 
from alongside. 

Buoy-rope: a rope attached to the crown of the anchor, and 
to a buoy floating on the surface to show the position of the 
anchor when in the ground. 

Cleww-rope ; & rope attached to the clew of a sail, and leading 
up forward ; used in clewing up the sails for furling, and rous- 
ing the clew forward of the bunt. 

Crown-rope : used at the corners of the cable tiers to keep 
the fakes in their places. 

Entering or man rope; a rope secured at the upper end and 
hanging down the ship’s side by the ladder for persons going up 
or down to hold on by. Also by the ladders at the hatches. 
The former may be termed entering, the latter man ropes. 

Foot-rape. a. The bolt-rope at the foot of a sail. 

b The rope beneath a yard, or the bowsprit on which the 
men stand when furling or reefing sail; the former are also 
called Aorses. 

Gaub-rope ; a rope extending inboard from each leg of the 
martingale to secure it. 

Grab-rope ; used to confine the bunt of a sail in furling. 

Guest or guess rope; a rope used for towing a boat or vessel. 

Guy-rope; used for steadying a purchase, spar, or other 
Similar object. See Gry. 

Head-rope; the upper bolt-rope of a square aail 

Heel-rope; @ rope secured to the heel of a mast or boom to 
rouse it down, out, or in by, or to lash it. 

Jaw-rope ; & rope or parral secured to the jaws of a gaff and 


other cases but a sin- 
gle rope is employed ; 
t is suspended, and 
ae from bank to bank by a rope at each side. 

core bridge may be made by placing a trestle at 
ve midlength of a set of suspension ropes and lay- 
ing two or more beams from each bank to this trestle 
to support the roadway. When a stream is too wide 
to be spanned by a single length, a mast may be 
erected in the middle, and stead- 
ied by guys from each shore ; ; the 
ends of the rope are attached to 
this, and the beams supported by / 
other ropes depending from it. \ 
In some cases masts are erected 
on both banks, and the ends of the 
suspension-ropes attached to their 
tops ; ropes hanging perpendicularly 
from these, and other ropes extend- 
ing diagonally from the masts, su 
port the timbers carrying the road: 
way ; in this case the construction 
resembles that of a wire bridge. 
See SUSPENSION-BRIDGE. 

In all cases, especially where the 
structure is of considerable length, 
guys extending up and down stream 
should be attached to the bridge at 
suitable points, particularly at and 
neas the center, to check its vibra- 


Fig. 4486. 


) 
tions. ' 
Rope-clamp. A device by L ir 
which a rope is compressed in or- } 
der to restrain its motion. In the 7) 
ee baa the rope passes through 4 | 
the sleeve C, and may be checked — f-y"- Camp. 
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or held by the pivoted tooth £, which is vibrated by | and fixed jaw, which are caused to nip the rope by 

the cord G. See CABLE-STOPPER. pulling a cord, or sometimes by automatic devices, 
Rope-clutch. A device for holding fast a rope, | See CABLE-STOPPER. 

consisting usually of two movable jaws, ora movable! Rope El’e-va’tor. An elevator in which the 
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Rope Elevator (showing the Hydraulic Machine in the Cellar). 


platform or cage is raised and lowered by means of | journaled ; as this advances along the guides d e, it 
a rope and winding mechanism. is at the same time rotated by a pinion /, which en- 

In Fig. 4437, steam admitted to the closed end of | gages with a rack on the bed and a pinion on the 
the cylinder @ operates a piston carrying a cross-head | drum-shaft. The drum ¢’ remains stationary, and 
b having a jaw at each side, in which the drum ¢ is | the amount of rope taken up, and consequently the 


a 
ee 
he ~ hte 


el as 


Ph = 


t 


ty 


TEL 


L= ses et HPAES = e ; 
Hi Ed 


=, ox age ae | SS Pr. 2 ' 
- * ’ a ao ~ ; 

e ‘ ~ a > a 
* | id = pee 


Rope Elevator (showing the Apparatus as driven by Belts from an Engine). 
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ROPE-GUARD. 


the drum ¢ multiplied by the number of turns of the 
rope around it. 

Safety-catches are provided to arrest the platform 
in case the rope should break. 


When steam is permitted to escape from the cylinder a, the 
weight of the platform causes it to descend, partly uncoiling the 
rope from the drums cc’ and restoring the drum c and piston 
to their first position. 

The hoisting-rope a of the elevator (Fig. 4438) passes over a 
grooved wheel in the upper story, and is wound upon the drum 
b, which is turned by the wheel ¢ gearing with a worm on the 
shaft of the fast pulleys d d’; one of these is driven by a 
straight and the other by a crossed belt, by shifting one or the 
other of which from the loose central pulley ¢ to its own proper 
pulley, the shaft is rotated in contrary directions, and the ele- 
vator raised or lowered. 

The brake-wheel / is acted on by the device g, connected with 
the rod A, which extends from the top to the bottom of the 
building, and may be operated from either floor. 

The safety-cage a a’, and that shown in the two succeeding 
figures, are each operated by a weight and a cord passing over 
one or two pulleys. The safety-catch is shown at a’ in its normal 


Safety: Catcher for Rope Elevators. 


position, with the hoisting-rope intact; the two levers d d', 
whose inner ends, passing each other, are supported on a pin 
within the box e, are connected by links to a@ crosa-head, to 
which one end of the lever / is pivoted, the other end being 
connected with the check-rope g. The toothed-cam ends of the 
levers d d' are connected with the racks / A’, with which they 
mesh, rising and falling with them. They are also connected 
by straps with shoes behind the upright guides. Should the 
hoisting-rope break, as shown at a, the weight i is brought 
into action, depressing, through the lever /, the inner ends 
of the cam levers d «’, bringing the shoes into contact with 
the back of the guides, and preventing descent of the appa- 
ratus. 

In the two lower figures, the levers d d! are, in case of break- 
age of the rope, actuated in a precisely similar manner, causing 
detents at their outer ends to enter notches in racks on the 
guide-frames. 


Rope-guard. A device to prevent chafing. In 
Fig. cee eed metallic knob is held at the ex- 
posed point by a pin passing through the rope. 

-Rope La 'der. (Nautical) eRope jadders are 
employed for enabling persons to ascend and descend 
from the deck of a ship or from her booms into 
boats alongside. They are also used in fire-escapes. 
Other uses will doubtless suggest themselves to 
readers of romance. 


ladders are of rope, the rungs being of wood, and | bundled together, 
Those by which the | into a kettle of tar heated to about 212°, and drawn 


secured as shown in the cut. 


1980 
length of hoist, is equal to the length of traverse of | Rope-ma-chine’, Hemp 


a 


The side pieces only of side | operation is next performed. 


ROPE-MACHINE. 


is mentioned by Pliny as the 
favorite material for making 
ropes. Spartiuim, a variety 
of the broom growing on a 
tract of ground lying upon 


Rope Ladder. Rope- Guard. 


the sea line of the province of New Carthage, was 
used for common rope or cordage, and also for some 
other purposes. The outer portion of the papyrus 
was also used by the Egyptians for cordage. 

In fact, most vegetable tibers of sufficient strength, 
as well as the hides and intestines of animals, are, or 
have been, used at different times and in various 
countries for this purpose. 

The twisting of the fibers into strands, and lay- 
ing up these into rope, was, from the earliest times 
until a comparatively recent period, almost entire- 
ly effected by manual labor; the simple means by 
which the process was effected hardly deserving to 
be called machines. A machine for this purpose 
was patented in England by Richard March in 1784, 
and another by Edward Cartwright in 1792. In 
1805, Captain Huddard invented a series of ma- 
chines, in which some of the features of the latter 
were introduced, by which hemp was successively 
combed, straightened, spun into yarns, tarred, 
twisted into strands, and finally laid up into rope. 
These were introduced intothe dockyard at Chatham, 
England, and effected a great improvement in the 
manufacture of cables and cordage. See also Eng- 
lish patents, — Sylvester, 1783 ; Seymour, 1784 ; 
Fothergill, 1793 ; Balfour, 1793, 1798 ; Chapman, 
1797, 1799, 1807. 

In the year 1820, machinery was introduced into 
the United States from England, for working the 
spun yarn into strands and ropes. 

Mr. Treadwell introduced his rope-making ma- 
chinery in 1834. 

In the ordinary process of manufacture, the hemp, 
having been heckled and formed into skeins, is spun 
into yarn by a number of men, each of whom wraps 
a bundle of hemp around his body, and attaches 
one end to one of a series of hooks rotated by band 
connection with a crank-wheel, and walking back- 
ward along the ropewalk draws out the fibers from 
the bundle with his left hand and compresses them 
between two fingers of the right, until he reaches the 
other end of the walk. The thickness and hardness 
of twist of the yarn is governed by the quantity of 
hemp fed out by the spinner, and the rapidity with 
which the hooks are revolved. The yarn is then de- 
tached from the hook, wound on a reel, and the 
Spinner proceeds as before, working this time in the 
If the rope is to be tarred, this 
300 or 400 yarns are 
forming a haul, which is dipped 


opposite direction. 


rigging is ascended are termed shrouds. A Jacob's | through a hole called a grip, gage, or sliding-nipper, 
| which presses the tar into the fiber and squeezes out 


ladder. 
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The yarns, either tarred or | intervals along the walk ; when they have become 


the superfluous portion. 


untarred, are next twisted or /aid into strands, the | shortened by twisting, they are detached from the 


twisting being performed in an 
a direction to that of 

e fibers in the yarns. For 
this purpose the yarns are 
made up into sets of equal 
number, which are each at- 
tached at one end to 
a winch or /forelock 
hook, passing through 
holes in the tackle- 
board, and are sup- 
ported on stakes and 
stake-heads placed at 
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posts to which their other ends were fastened, and 
these are attached to a sledge, which is loaded with 
weights, so as to keep the strands taut, yet yield as 
they become farther shortened by twisting. When 
sith strand has become full hard, they are detached 
from the tackle-board, and the three are placed in 
the three grooves of a conical wooden block termed 
a top, through which is passed a transverse stick 
forming the dles or woolders ; one end of each 
is fastened to the center hook of the tackle-board, 
and the other to one of three hooks in the breast- 
board of the sledge ; these are turned in one direc- 
tion, while the tackle-board hook is turned in the 
other. The top, having been inserted between the 
strands as closely as possible to the tackle-board, is 
gradually forced along as the twisting proceeds, until 
it is gtr up close to the sledge, the strands clos- 
ing in a it as it advances. : 

y another arrangement, a carriage c, which is 
caused to traverse from one end to the other of the 
walk, is substituted for the sledge. This carries a 
frame and wheel, having spindles on which the 
strands are wound, forming the equivalent of the 
breast-board. The wheel is caused to rotate in one 
direction and the spindles in another, by gearing 
driven from the ground-wheels of the carriage as it 
is moved along the walk by means of the ground- 


d. 
ae the illustration, this is shown as passing around 


| Principle of Rope-making Machinery. 


-adrum on the driving-pulley ¢, and supported by 


overhead pulleys ; it passes around the pulley a, on 
the carriage, whose axis has a pinion that turns 
the wheel 4, which by means of suitable interior 
gearing causes the twisting-wheel and its spindles to 


Fig. 4448. 


Ground- Rope. 


revolve as described, and also gears with the ground. 
wheel of the carriage to give it a forward or back- 
ward motion. 

The ground-rope may simply be employed to turn 
the twisting mechanism, the carriage being moved 
back and forth by ropes at each end ; or, as shown 
at gd’, two ground-ropes may be’ used, by one of 
which g moves, as shown above, and ae see the 
traversing motion to the carriage, while the other, 
d’, passing around the smaller pulley, is fixed at each 
end, and causes rapid rotation of the operative ma- 
chinery. 

The principle on which the coarse fibers of hemp, 
coir, manilla, etc., are spun into rope-yarns is essen- 
tially the same as that by which yarns or threads 
for making fabrics are produced. For forming the 
first into the cords or strands which are twined to- 
gether to constitute ropes, it is necessary that each 
of the spools on which the strands are reeled should 
rotate on its own axis, in order that the strands may 
freely unwind, and also that they should have a 
combined revolution around a common axis to twist 
the strands together. 

In the machine (Fig. 4442), this is effected by the 
fixed sun-wheel @ ; the three spools bc d have planet- 
wheels at their ends, meshing with the teeth of the 
sun-wheel, and as they revolve on a common axis 
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concentric with its center, rotate independently on! The machine (Fig. 4445) is particularly designed 
their own journals. The rope is conducted through | for making small rope. The bobbin-holders @ @ @ 
the hollow rotating shaft 
e and wound upon the reel Fig. 4444. 
J, whose velocity is such 
as to take up the rope as > 
fast as twisted and always ——— 
maintain an equal tension. © 
The principle is farther | 
illustrated in Fig. 4444, | 
in which the main frame | 
revolves in one direction, | === - 
and the inner frames with 
their reels revolve in the 
opposite direction: the Blackie’s Rope-Machine. 
threads and cords are re- 
spectively and successively associated and entwined | are rotated in a vertical plane by bands, and the 
to form a complete rope. ' bobbins are turned by the unwinding of the strands 


Rope- Machine. 


bbb; these are laid together and twisted by the | ing its motion by belting from a drum on the same 
revolution of the reel ¢ d, on which the completed | shaft by which the bobbin-carriers are actuated. 
rope is wound. This is driven by a pulley e¢, receiv- Fig. 4446 is a preparing machine for opening arid 
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Preparing Machine for Rope- Stock. 


straightening such fibers as manilla, hemp, ete., and | machine, preparatory to being spun into rope. The 
forming them into slivers suitable for the drawing- | material, direct from the bale, is fed from the rack 
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ROSE-ENGINE LATHE. 


on the left of the machine to the large-toothed cyl- | 
inder, by which it is combed out, and, being taken 
off by the smaller slatted cylinder, is transferred to 
two rollers by whieh it is compressed into a sliver 
and delivered into the trough at the right. 
Rope-por'ter. A light, two-wheeled carriage 
emploved in the Fowler system of steam-plowing to 
carry the rope clear of the ground. See SreAM-PLOW. 
Rope-pump. A water-elevator, consisting of a! 
rope or ropes or of a fibrous webbing, whose lower | 


end dips in the water which is discharged at the ' 


upper end, partly by centrifugal force, and partly by 
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the compression of the rope on the roller. The 
water 1s retained in the rope by capillary action. 
Such a one was used at Carisbrook Castle, Isle of 
Wight, England. 

' Rope-rail’way. A railway on which the cars 
are drawn by ropes wound upon drums rotated by sta- 
tionary engines. This is freyuently done on inclined 
planes in mining districts, and is sometimes adopted 
as a temporary expedient pending the construction 
of cradles of lesser slope. See INCLINED PLANE. 

The London and Blackwall Railway, for passen- 
gers and freight, was formerly operated in this man- 
her by an engine at each end of the line. Arrange- 
ments were provided for detaching each car just 
previous to arriving at its desired station, so that its 
momentum would carry it to the proper point. The 
length of rope required was 64 miles, double the 
length of the road. Wire rope was found best ; but 
the system was finally abandoned for locomotive 
power, 

The ropes were connected to the drums by friction-clutches. 
The drums were of cast-iron, 23 feet in diameter, and their cir- 
cuinference revolved at the rate of xbout 26 iniles an hour. 

The rope was 53 inches in circumference, weighing about 40 
tons; and to obviate the power required to drag this heavy 
Wweizht at high speed, Mr. Elijah Galloway sugyested the em- 
ployment of two sets of wheels of diferent diameters, around 
each of which ropes, extending the length of the track, were to 
be wound: that passing around the larger outer wheel to be 
kept stationary at each end, while the other traveled as usual; 
it would thus cause the wheel to move at a much faster rate 


than itself, the ratio being as the diameter of the larger to the 
difference between it and the amaller. 

One of the stationary engines of the Blackwall Railway was» 
afterward set up in the City Flour Mills, Upper Thames Street, 
London, where it drove 32 pairs of stones, grinding 20,000 
bushels of wheat per week. It is on the marine principle, and 
has 7 smoke-consuming furnaces. When one fire has just been | 
fired up, the smoke is discharged into the adjoining fire. 


may be picked up again and used by another boat 
following in the same direction. 

The Chinese or differential pulleys have been in- 
verted and used for this purpose, when a light vessel 
is to be propelled at a high velocity. See Towine. 

Rope’walk. A ground where ropes are made. 
Its length is estimated in fathoms, and is from 100 
to 200 fathoms. At one end is the spinning-wheel, 
which rotates the whirlers to which the ends of a 
bunch of hempen fibers are secured, to be twisted 
into a yarn. <Along the length of the walk are hori- 
zontal cross-bars with hooks, over which the yarns 
are swung as the men recede, walking backward from 
the whirlers and paying out the yarn. 

A loying walk is one in which yarns are laid up 
into strands to form a rope. See ROPE-MAKING. 

Rope-winch. A sct of three whirlers driven by 
a strap aud twisting three yarns which are to be laid 
up Into a rope. 

Rope-yarn. A single yarn composed of fibers 
twisted right-handed ; used on shipboard for various 
purposes. Two or three twisted together form spun- 
yarn, 

The size of a strand, and of the rope of which it 
forms part, is determined by the number of rope- 
yarns in it. 

Rop’ing-nee’dle. (Nautical.) A heavy needle 
for sewing a sail to its bolt-rope. 

Ro’sa-ry. <A string of large beads representing 
an equal number of prayers, used by some religious 
sects. A bead is slipped through the fingers at each 
repetition of a prayer, until all or the specified num- 
ber have been recited. 

In the rosaries used by Roman Catholics, the beads 
representing the ‘‘ Our Fathers” are larger than those 
for the ‘* Hail Maries.” 

_ They are made of various materials, — dried ber- 
ries, wood, ivory, metal, etc. 

The Buddhists have for more than 2,000 years 
used long rosaries to keep count of their prayers. 
They also use the beads as counters for other things, 
and it is probable that the chaplet, twice as old as 
the Italian rosary, is the germ of the Abacus 
(which see). See also PRAYING-MACHINE. 

Rose. 1. (Lock.) The annular scutcheon round 
the spindle of a door-lock. 

2. (Hydraulic Engineering.) A perforated cup or 
nozzle acting as a strainer at the induction of water 
into a pump, or at the nozzle as a means of dividing 
the water into fine streams for sprinkling. 

3. (Stcam.) The perforated nozzle of the injection- 
pipe, distributing the injection-water in jets or spray 
throughout the interior of the condenser. 

.Rose-cut. (Gem-cutting.) A mode of cutting 
gems In which the back is left flat and the face is 
cut into a series of inclined triangular facets arranged 
around a central hexagon. It is adopted for thin 
stones. See CUTTING GEMS. 

Rose-di'a-mond. The rose-diamond is flat be- 
low, and its upper surface has 24 triangular facets. 
The center has a hexagonal arrangement, and the 
base of each triangle is joined to another whose apex 
touches the margin. The intervening spaces are cut 
into 12 facets in two zones. The upper or projecting 
is the crown; the lower portion, the tecth. See Dia- 
MOND. 

Rose-en’gine Lathe. (EHayraving.) A lathe in 


which the rotatory motion of the lathe and the radial 


Rope-trac'tion Pro-pel/ler. A mode of pro-| motion of the tool combine to produce a variety of 


pulsion adopted with canal-boats to avoid the swell curved lines, 


The mechanism consists of plates or 


raised by paddles. A rope is laid along the bottom | cams set on the axis of the lathe, or suitablv rotated 
of the canal, and is wound upon a drum driven by: and formed with wavy edges or grooves which govern 


the engine on board the boat. The rope passes. the motion of the cutting point toward or from the 
back into the water over the stern of the boat, and | center. 


ROSE GAS-BURNER. 
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ROSSING-MACHINE. 


In another form, the combined radial and rotary motion is 
inherent in the work, the tool being stationary. In this case, 
the center of the circle in which the work revolves is nota fixed 
point, but is made to oscillate with a slight motion while the 
work revolves upon it. 

The mandrel upon whose end the work is chucked does not 
rotate in stationary standards like those of a common lathe, but 
the standards form part of a frame which oscillates upon a hori- 
zontal axis below the bed and parallel to the mandre) axis. 

The work is fixed in a chuck at the extremity of the mandrel, 
and the tool is held by a slide-rest, and adjusts it to the radius 
of the rose or figure intended to be cut. The oscillating mo- 
tion is given to the mandre] by means of metallic rosettes or 
wheels fixed upon the mandrel, each having its edge or periph- 
ery indented and curved with a waving line. The rosettes are 
acted upon by a small roller at the end of a bar supported from 
the bed. As the mandrel revolves, the wavy periphery of the 
rosette is applied to the roller, which moves on a stationary 
axis and causes a vibratory motion of the mandrel as its frame 
moves to and fro on its axis. 

The mandrel contains a number of roacttes of different pat- 
terns, and the governing roller is slipped on its axis so as to act 
in conjunction with any one of the rosettes, according to the 
pattern required. 

Rose-engines and geometric lathes vary somewhat in their de- 
tails, but agree in the general features that the work is per- 
formed by a combined rotary and radial motion. If the 


center of the rosette and the axis of rotation coincide, and the | 


tool receive an oscillation radial as to the said center, a wavy 
circle is produced. If the chuck and its mandrel, while ro- 
tating, are oscillated back and forth on a parallel axis (as pre- 
viously stated) while the tool is stationary, the same effect —a 
wavy circle —is produced ; the change merely being to move 
one part or the other, relatively to ite fellow, in the degree and 
proportion. Ifthe center of the pattern do not coincide with 
the axis of the mandrel], the effect will be an eccentric figure. If 
the radial oscillation be given to tool or chuck, in addition to 
the former conditions, a wavy eccentric figure will be produced. 
(See Cuuck; Eocentric.) If an oval or elliptical pattern be 
required, it may be obtained by means of an eccentric guide or 
ring of brass fastened to the puppet of the lathe close to the 
collar in which the neck of the mandrel runs. (See CAuUcK; 
OvaL.) Ifthe Rovere eccentric be wavy, tho effect will bea 
wavy ellipse. By governing squares or other geometric figures, 
patterns of the required conformation are obtained. By asuit- 
able disposition of the parts involved in the circular and radial 
motions, the tool is caused to make the peculiar line required 
within the limits of the sald figure. By means ofa straight-line 
chuck, the patterns of a rose-engine are made to follow in a 
straight instead ofa circular direction. 

Notable instances of the uses of this class of instruments are 
to be found in the machines of engine-turning watches, and 
those for making the complicated figures termed lathe-work, 
which abound on the obverse and reverse faces of greenbacks 
and other bank-notes. 


Rose Gas-burn’er. A burner giving a circle of 
small flames. See STOVE-BURNER. 

Rose-lash/ing. (Nawtical.) <A kind of lashing 
or seizing employed in woolding spars. So termed 
from its form. 

Rose-nail. A nail with a conical head which is 
hammered into triangular facets. See Natu. 

Rose-steel. A kind of steel of cementation 
whose interior part exhibits, when fractured, a differ- 
ent texture from that of the exterior. 

Ro-sette’. 1. (Mcta/lurgy.) <A disk of red cop- 

r from the refining hearth or crucible. As the 
Impurities are removed in the shape of scori or 
slag, and the metal exposed, the surface of the metal 
is congealed by throwing on water. This is called 
quenching. The hardened crust is of a red color, and 
is called a rosette. The operation being repeated, the 
metal is obtained in a form for ready handling and 
farther treatment, instead of being in a solid mass. 
It is known as rose-copper. See COPPER-FURNACE. 

2. (Jfill.) A circular arrangement of sails in a 
windmill ; the vanes attached to radial arms. 

3. A leather or metallic ornament placed on a bri- 
dle or halter at the point where the front joins the 
crown-piece. 

4. A circular ornament of fabric, plaited with 
leaves somewhat resembling those of a flower. 

5. (Gas.) A form of gas-burner in which the gas 
issues at a circular series of holes resembling a ro- 
sette. See STOVE-RBURNER. 

Ross'ing-ma-chine’. 1. A machine for remov- 


‘ing the ross, or rough, scaly, exterior portion of bark, 
from the remainder. 

2. A machine for removing bark from logs in ad- 
| vance of the saw. The bark, containing much silex 
and sometimes grit, soon dulls the saw. See Fig. 
| 4451. 

3. A machine for cutting up bark for steeping or 
| boiling. The vegetable extract is used for tanning, 
. Medicine, dyeing, ete. | 

In the most correct sense, the removal of the outer 
cuticle, there are several processes. 

By pressure against a splitting-knife. An ex- 
, ample is shown in Fig. 4448, in which the bark is 
| fed along a table and beneath cogged pressure-rollers 


Rossing- Machine. 
which carry it against the stationary knife, which is 
adjustable in hight, so ag to take off such a thickness 
of liber as may be desired. The required pressure of 
the feed-rollers is given by means of levers a actuated 
by treadle 5. 


In a modified form (Fig. 4449), the bark is fed be- 
neath pressure-rollers while its /iber is planed there- 


Rossing- Machine. 


from by a revolving cutter. The pressure on the 
rollers is given by the weights suspended from the 
levers. 

In Fig. 4450, an idle roller placed between the 
upper edges of the lower rollers facilitates the pas- 
sage of the bark. A knife is placed between the 
rear edges of the upper and lower rollers, and presents 
a cutting edge to the bark as it comes from the rollers. 

A common use of the rosser is in saw-mills, where 
it is used to remove the bark from the log in advance 
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of the path of the saw. This is to save the saw-| Fig. 4452. 
teeth from being dulled by the bark. 
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Stearns’s machine (Fig. 4451) consists of an arm a fastened 
to the bearings 5, so that it sw freely thereon. At the other 
extremity of the same arm is a disk c, carrying a pulley, anda 
revolving cutter-head d. These cutters are driven by a belt e, 
ata high velocity. The disk c hasan upright rod / attached, 
by which the action of the shields & is controlled, they being 
inclined on one side or the other as the rod / is diverged from a 
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Rossing Attachment for Saw- Mill. 


straight line. These shields guide the cutters. The arm a is 
counterbalanced by a weight A, so that it is easily raised, by 
drawing on the line #, one end of which is attached to a lug j 
raha tg arm, and the other passes over pulleys to the workman’s 
The shields & raise the cutters while in action, to suit any 
rough places or knots that may be on the logs by them. 

Rost/horn’s Gun-met/al. An alloy composed 
of 55.04 parts copper; 42.36 ziric; 1.77 iron; and 
0.83 tin; or, according to another analysis, 57.63 
cop r; 40.22 tin; 1.86 iron; and 0.15 tin. See 
table on page 61. 

Ros/trum. 1. (Surgical.) <A crooked pair of 
forceps with beak-like jaws. 

2. The beak of a still, connecting the head with 
the worm. 

3. (Nautical.) The prow or beak of a vessel. 

4. The elevated platform or stage in the forum of 
ancient Rome, from which the orators addressed the 
people. A platform in a hall or assembly. 

o’ta-ry. Having a motion on its axis, as a 
wheel (Latin, rota), a ball, etc. The words rotary 
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Fig. 4456. 


Amel 


and revolving are needed in their peculiar spheres,| Ro’ta-ry Crane. One 
and should not be confounded. | swinging on an axis, so as 
Rotation, as of a planet on its axis. | to present the jib in any 
Revolution, as of a planet in its orbit. direction to lift or deposit 
See Rorary Pump; Rorary ENGINE, etc.; RE-| the load. In the example 
VOLVING-CYLINDER ENGINE, etc. (a crane for light pur- 
Ro’ta-ry Bat’ter-y. (Metallurgy.) A stamping | poses), the barrel shaft 
battery for crushing ores. The stamps are arranged | has ascrew thereon, which 
circularly around a vertical shaft, which carries | engages the sliding guide, 
around an inclined plane that raises and lets fall | to coil the cord fairly upon 
each stamp in succession, | the barrel. See CRANE. 
Ro’ta-ry Blow’er. One in which the blast of| Ro/ta-ry Cul’ti-va’- 
air is obtained by the rotation of a piston or pistons, | tor. (Husbandry.) <A 
or of a fan. digging implement with 
a (Fig. 4453) is a form in which two segments re- | rotary spades which pierce 
volve in a case in different directions, their surfacesin | and lift the soil. The 
contact ; the segments act alternately in driving air. | shaft of the rotary digger 
bc are a sectional view and side elevation respec- | 1s suspended by screw rods 
tively of a fan-blower. from the bridge of the . 
d is a three-head piston-blower acting upon the | frame, and is rotated by Rotary Crane 
rinciple of a, but having a larger air-space and | gearing from the ground- 
Reals which act in succession and alternation. |'wheel. See DIGGING-MACHINE. 
Ro’ta-ry Cut-ter. 1. (Metal.) <A toothed disk 
on a mandrel, between the centers of a lathe. Used 


e has pistons of varying shape, having concave 
and convex abutting surfaces respectively. 


f is a double-headed blower. | in cutting gears, milling, ete. 
It will be seen that in a de/f the pistons are of 
such shape as to pack against the case, and also Fig. 4457. 


against their fellows, so that no air may leak around 
them or between them. See also BLOWER; FAN. 

Ro’ta-ry Brush. A cylindrical brush turning 
on an axis. A kind employed by hair-dressers is 
turned by an elastic belt suspended from a pulley 
overhead, and the ends of the axis terminate in han- 
dles by which it is manipulated. 

Another (Fig. 4454) has an interior helical spring, 
which is wound up by means of one of the handles, | 
and actuates a train of clock-work, causing the 


Fig. 4454. 


Rotary Cultivator. 


2. (Wood.) A cutting head in a planing-ma- 


> | chine. 


| Ro’ta-ry Cut’/ting-ma-chine’. 1. A tool for 


a — 
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Fig. 4458. 


brush to rotate ; a brake is provided for checking or 
ue Vw its motion. 
ig. 4455 is a blacking-brush in which a rotary 


Rotary Blacking- Brush. 


cylinder at the back serves the purpose of the ordi- 
nary dabber in laying on the blacking. Rotary Cutting- Machine. 


ROTARY DIGGER. 
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ROTARY OVEN. 


cutting an annular hole or kerf. A crown, trephine, 
or cylindrical saw, or an annular auger (which see). 

In the example, the middle mandrel acts as a 
holder when the screw is turned; the sleeve is 
driven by the gearing, and has a cutter which is 
adjustable radially to regulate the diameter of the 
circular pieces of paper cut thereby. 

Ro'ta-ry Dig’/ger. (Husbandry.) A machine 
with rotary spades. See pages 703, 1068. See also 
Rorary PLow. 

Ro/ta-ry En/gine. See Rorary STEAM-ENGINE. 

Ro’ta-ry Fan. (Pnewmatics.) A blowing-ma- 
chine with rotary vanes. See Rorary BLOWER ; 
BLoweEr ; FAN, ete. 

Ro’ta-ry Har'row. (Husbandry.) One havin 
the tines set in a frame which rotates on a vertica 
axis as the harrow is drawn along the surface of the 


Fig. 4459. 


Double Rotary Harrow. 


ground. In the example, the bent rim and the 
spokes have teeth, and their axial pin is journaled 
in bearing sleeves attached to the draft-bars. The 
cranks of the rotary harrows are connected by a 
transverse bar. 

The circular tine-frames are so hung to the frame 


as to rotate on their axes when dragged upon the 
ground. This motion is sometimes produced by 

anging them eccentrically, so as to have a greater 
resistance on one side than the other. 

Ro’ta-ry Me’ter. One in which the measuring 
device or piston rotates in a case. It resembles in 
construction the Rorary Pump or Rotary STEAM- 
ENGINE (which see), but has a vessel or passage of 
known capacity, and the revolutions of its piston 
are registered. In Fig. 4461, the inner cylinder is 
eccentric, and has radial pistons ¢ connected by links 
m to a wrist that forms the center of motion, around 
which the pistons revolve. A fixed crank is thus 
dispensed with, and the parts accommodate them- 


selves to conditions incident to expansion and con- | 


traction from changes of temperature. The heads of 
the revolving cylinder work in recesses in the case 
of the engine, so as to prevent friction and wear 
upon the pistons. See Spirit, GAs, WATER METER. 


Fig. 4461. 


Rotary Meter. 


Ro’ta-ry Ov’en. One in which the bread-trays 
or bread-tables rotate, so as to receive the dough at 
the oven door, carry itin a circuit around the oven, 
and present it at the delivery door, the rate of pro- 
gression being so timed and the heat so regulated as 
to accomplish the baking during the circuit. 

There are two principal varieties of rotating ovens ; 
those in which the circular bread-table rotates on a 
vertical axis, and those in which the bread-trays are 
suspended from the arms of a reel which has a hori- 
zontal axis: the latter is known as a reel-oven. See 
OVEN. 

Wedge’s rotary oven has an annular plate @ ro- 
tated by a pinion 6 operated by a hand-crank or 
machinery, and sustained on friction-rollers ¢ ; other 
friction-rollers d prevent it from bearing against the 
interior masonry e. Swinging damper-doors f pre- 
vent the escape of heat. These are kept constantly 
closed when baking crackers. The dough is intro- 
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Rotary Oven. | 


duced and removed, when baked, through the door 
g. hh are the furnaces, from which the products 
of combustion pass to the chimney 7 through circu- 
lating flues. 


Fig. 4463. 
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Rotating- Share Plow. 
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ROTARY PUMP. 


Ro'’ta-ry Plow. (Husbandry.) <A plow with 
rotary share. In Fig. 4463, it is in the rear of the 
frame and is driven by gearing from the driving- 
wheel axle. 

In Fig. 4464, the segmental driving cog-wheels 
connect with sab ementary yielding cogs attached 
with springs. he segmental wheels rotate the 
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Rotary Plow. 
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earth augers only when in contact with the earth. 

The yielding cogs insure the meshing of the auger 

punene with the rigid cogs of the segmental gears. 
e also pages 703, 1068. 


Ro'ta-ry Pud’dler. (Metallurqy.) An appa- 


ratus in which iron is puddled by rotary mechanism 


instead of by hand labor. The idea is believed to 
have occurred to Henry Cort, but the first practical 
attempt to execute it appears to have been made by 
Yates and Tooth, who constructed a furnace having 
a rotating trough, with fixed rabbles through which 
a current of water was conducted to prevent them 
from melting, which, however, it did not effect. The 
Bromhall puddler was arranged with four rabbles, 
which were caused to assume different angles, as 
they were drawn over the bed of the furnace. Sub- 
sequently, Mr. Menelaus, manager of the Dowlais 
Works, contrived a cylindrical rotary furnace, in 
which the puddling was effected by the rotation of 
the furnace alone. This was not successful in prac- 
tice, owing to the great expansion and contraction 
and the rapid destruction of the lining. 

About 1867, Mr. Danks of Cincinnati developed 
the first practical rotary puddling-furnace. This has 
since been greatly improved, and has been, to some 
extent, introduced into Great Britain and the Conti- 
nent of Europe. See PUDDLING-FURNACE. 

Ro'ta-ry Pump. One whose motion is circular. 
The kinds are various ; in some the cylinder revolves 
or rotates, as the case may be, moving in a circular 
path or rotating on its own proper axis. Some of 
these are considered under CENTRIFUGAL PuMP (see 
pages 514-516). The more common form of rotary 
pump is that in which the piston or pistons rotate 
on an axis, as seen in the illustrations, Fig. 4465. 


a is a double-wheel pump from the old collection of Sérviere. 
The cog-wheels rotate in contact with each other, the teeth of 
each filling the interdental spaces of the opposite. Sérviere 


was born at Lyons, 1593. See also Ramelli’s book, sixteenth | 


century. 

b is Eve’s rotary pump, 1825. It has three pistons on a hub, 
and a rotating abutment, which offers a depression to enable 
the pistons to pass as they are successively presented. 


c hasa hub with one piston, and a curved flap which turns 


on a hinge. 


In d the pistons are cam-shaped, and the vertical valve which | 
forms the abutment rises on the cam, and then shuts down be- | 


hind it, to rise again on the next cam. 

e has a sliding valve which is operated by exterior devices and 
recedes to allow the piston to pass. 

J has two concentric drums, the annular space for the water 
being traversed bya piston which consists of a rectangular piece 
of brass driven by a revolving eccentric cylinder, which at the 
same time forms an abutment. 


g has three pistons, which move radially in a circular shell, 
| which rotates in contact with the segment on the case, forming 
the abutment. A D-cam actuates the pistons. 
A has a rotary hub eccentric with the case, and two pairs of 
pistons acting in diametric slots. 
In i the hub is similarly placed, but has one pair of spring 
pistons, in a single diametric slot. 


Fig. 4466. 


Rotary Pumps. 


In j (Fig. 4466) the annular piston is moved eccentrically 
| around inside the cylinder. The convex-faced valve is supported 
| on 4 spring arm and follows the movement of the cylinder, so 
as to form a continued separation between the induction and 
eduction Ss. 
[hi = Eouctitwciats pump, has four pistons and an abutment- 
_ wheel with four depressions, traversed by the pistons in turn. 
dis Andrew’s pump, having a pair of segment-cams, each of 
which is a driver, and forms an abutment for the other. 
m, Hardy’s pump, is an amplification of the same idea, the 
| double-headed pistons revolving in two communicating se, 
ments of cylinders, and being geared together to secure uni- 
formity of rotation. 
| mis Bazin’s three-headed pistons, workigg in pairs, the head 
_of one filling the depression of the other alternately. 

o is Behren’s pump. It has a pair of segments, working on 

the same principle as /. 
is Vialon’s centripetal A teal The converse of the Barker 
mill. See Fig. 562, page 231 

q is a form shown in an old French work. It has four pistons 
which slip in and out radially, as they pass the abutment be- 
tween the induction and eduction ports. The stationary eccen- 
tric allows them to be pressed in as they come against the in- 
cline, and again forces them out after passing the abutment. 

r has a number of hinged pistons arranged on the periphery 
of the hub. As each one approaches the double inclined plane 
forming the abutment, it is pushed in against the hub, and 
when it has passed the crest of the rise is opened again by a 
spring beneath it. 

stare two views of the Appold rotary pump, which has a 
series of wings on a horizontal shaft revolving in the water. 
The views are vertical sections taken in planes at right angles 
to each other. This pump has been largely used in England in 
wrecking and drainage. 

With a hollow cylinder 12 inches in diameter by 3 inches 
deep, to which a rotation of 800 times a minute is given by a 
steam-engine, this machine can raise 1,800 gallons of water per 
minute to a hight of 10 feet. In November, 1851, one of these 

umps was set to work to assist in draining Whittlesea Mere. 
The cylinder was 4} feet in diameter, and was immersed in one 
of the channels or cuts by which the Bedford level is inter- 
sected. The average velocity is 9) revolutions or 1,250 feet per 

minute. A double-cylinder steam-engine was erected upon the 
| spot, and its power was applied to drive the pump. The steam 

pressure was 40 pounds per square inch, and the vacuum 13} 
pounds; the lift, 5 feet. An immense volume of water, no less 
| than 16,000 gallons per minute, was raised by this means, all 
| of which passed through the cylinder of the machine, and was 
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prs moi rted a channel prepared for it. 


One of Bessemer’s 

a cylinder 9 feet in diameter, has raised as much 

as 
This pump is shown at v, Fig. 4466. 

Massachusetts centrifugal pump (u), shown at the Lon- 

don World’s Exposition, has a short horizontal shaft, carry 


Gericke’s rotary pump is shown at w. The vertical shaft 
the 


carrying wheel is driven by a band on a pulley above. 
Above the wheel are a series of curved guides ** to direct 
the water to the center of the chamber at the foot of the 
vertical stand-pipe. A fixed plate is placed above the wheel, 
and forms the of the ascension chamber, the water being | 
driven around its margin — centrifugal power of the wheel. | 
For early inventions in line, see, — . 
Le Demour............. 1782 | Whitelaw ...... 1841 and 1846 
Inverted Barker’s mill . QUES iniitacctesereics 1 
Jorge-West.........-... 1816 | Bessemer....... 1846 and 1851 
Massachusetts centrifu- Andrew........ 1846 and 1850 
gal..........1818 and 1830 | Van Schmidt........... 1846 
Bien cade givin eee 1831 A eee eee ere ee eene 1848 
See also CenTRIFUGAL Pump. 


Fig. 4467 is a (so-called) rotary pump. All that 
is rotary about it is the wheel, on which are the 
hand-erank and the wrist to which the pitman is 

Ro’ta-ry Shap’ A machine for pl 

i ap/er. machine for planing, 
turning, and slotting. 


ot - 


\ | motion of the gearing may 


Van Haagen & Co.'s has a 
table @ at front, which is 
caused to move vertically by 
means of an upright screw re- 
celving motion by gear con- 
nection with a_ horizontal 
shaft provided with a crank 
b, so that it may be oper- 
ated by hand when desired. 

The tool-spindle ¢ may be 
moved both transversely and 
longitudinally by means of 
cho herd-aios d and slide e. 
The latter is operated by the 
feed-screw f, which derives 
its motion, through concealed 
gearing, from the shaft g. 
By means of a shifter h, the 


oli > 


| be changed so as to reverse 
the direction, both of the 
slide and table, either or 
both of which cau be thrown 
out of connection with the 
| shafter and worked by hand. 
For reversing the movement 
| of the slide ¢ in planing, ad- 
justable lugs are attached 
to the inner part of the shaft, which are struck al- 
ternately by the slide ¢, throwing over the shifter 1 ; 
a semi-rotation is automatically imparted to the tool- 
holder at the same time. 

For horizontal drilling, the head-stock alone is 
advanced toward the work, either automatically or 
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Rotary Pump. 


wi 
tons of water per minute by the aid of a 30 horse-power 


blade has two steps; the metal 


by hand. 
In slotting and in cutting the teeth of wheels, a 
rotary tool is used, the table and head-stock being 


Rotary Shaper. 


moved to suit the character of the work by hand or 
by the self-acting devices. 

By the employment of suitable tools, the interior 
of steam-cylinders, pulleys, and similar work may 
be turned out, and key-seats cut 
in pulleys without moving the 
work after turning. 

Ro’ta-ry Shears. (Metul- | 
working.) A shears for cutting 
metal, having rotating instead 
of reciprocating blades. In a 
(Fig. 4469), the face of each F 


Fig. 4469. 


is sheared between the angles of jg 
the prominent faces of the two 
disks. 
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ROTARY STEAM-ENGINE. 


b is better adapted for thin sheets. 


piston rotates in the cylinder or the cylinder upon 


c consists of two rollers, each having rectangular | the piston. 


annular projections which fit corresponding grooves 


The varieties are numerous. Examples will be 


in the other, enabling a number of strips to be cut | given of engines with one, two, three, and four pis. 


from a sheet at once. 

In Fig. 4470, the shafts carrying the cutters a 6 are 
geared together and turned by the handle c. The 
cylindrical portions, shown at dd-on an enlarged 
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Rotary Shears. 


scale, serve to guide and hold the plate to the 
shears. The distance between the two cutters is 
regulated by raising or lowering the upper shaft. 
The machine is designed for cutting plates too thick 
to be conveniently severed by the ordinary bench- 
shears. 

Ro'ta-ry Sifter. A cylindrical sieve. It has 
a segmental opening for the introduction of meal. 
The hand-crank has a projection which runs on in- 


Fig. 4471. 


Rotary Sifter. 


clined abruptly-terminating cams upon a circular 
disk, which serve, in combination with a spiral 


spring, to shake the sifter longitudinally. See AsH- 
SIFTER ; SIEVE; SCREEN; RIDDLE, etc. 
Ro'ta-ry Spader. A digger having on a drum 


or frame a series of spades brought successively to 
In Fig. 4472, when the spades are ready 


the ground. 
to enter the ground, by the rotation of the cylinders, 


they are in nearly a vertical position, and are held 


down by one of the latches, remaining in the same 
position until the cylinder has passed over them, 
causing the earth to be broken up and overturned. 
See also pages 703, 1068. 

Ro’ta-ry Steam-en’gine. One in which the 


Fig. 4472. 
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Rotary Spading- Machine. 


tons on single axes; of pistons working in pairs on 
several axes; of wheels driven by steam injected 
against them, or working by reaction, emitting steam 
tangentially. For another kind, see Disk STEAM: 
ENGINE. See also BREAST-WHEEL STEAM-ENGINE $ 


LEACTION STEAM-ENGINE. 

Rotary engines were suggested or made by the in- 
ventors of the last century and the early portion of 
the present. The names of Watt, Cartwright, Gal- 
loway, and others may be mentioned. 

The illustrations will be readily understood by 
reference to Plate LITI., with but slight verbal ex- 
planation. 


a has a single piston keved to the hub and rotating in an an- 
nular chamber, which has the function of acylinder. In the 
middle, on the right, is the abutment which slides radially to 
allow the piston to pasa Above and below the abutment, re- 
spectively, are the induction and eduction ports. 

+ has asingle piston which passes a crescent-shaped rocking 
abutment situated between the induction and eduction ports. 

c. The piston revolves on a hub concentric with the cylinder, 
and the annular steam space between the hub and the cylinder 
side is traversed on each side alternately by sliding abutments, 
connected together and operated by a segmental cam on the 
 seheceaaall which impinges against anti-friction rollers of the 

me. 

d. The steam issues from the piston at *, and is educted at x, 
passages being provided through the tubular shaft. The abut- 
ments swing out of the way for the passage of the piston, being 
actuated by connecting rods and levers operated by a cam on 
the main shaft. 

e. The piston-wheel is arranged eccentrically within the cyl- 
inder, and has two buckets, which are expanded radially 

' springs, and withdrawn to pass the abutment by contact with 
the cylinder. Packing segments on the piston-wheel and the 
edges of the buckets confine the steam. 

| J hasan elliptical piston, the working faces of which are ex- 
pansible by acrews to pack it against the inside of the annular 

, chamber in which it revolves. It hasa rocking abutment which 
oscillates in a chamber. 

g has two pistons with vibrating abutments, which retract 
into recesses to allow the pistons to pass. 

| h. The platons are situated upon the extremities of the hol- 
low arms; the steam ports in the hub of the main shaft serve 

| as induction passages for the steam, the eduction porte being 

: located upon the periphery of the inclosing case of the engine. 

| The steam is admitted to a chamber in the shaft through a pipe 

. Which revolves therewith. 

j has three pistons, which nave a certain freedom of motion 
in seats in the inner cylinder, which rotates in an eccentric 

, drum. 

| kk has three pistons on a wheel keyed to the main shaft. In- 

| eclines on the advancing faces of the pistons push back the 
| swinging abutments, which then close the eduction. The in- 

' duction ports are above and below. 

Z has three pistons, two valve-abutmenta, and two induction 
and eduction porta respectively. 

m has three pistons on one shaft, set at angles of 120°. 
Steam admitted at one side of the casing and departing at the 
ae oe against a flexible band which drives the pistons 
‘ before it. : 
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Pirate LIII. ROTARY STEAM-ENGINES. Digitized by Gooehe 1992. 


ROTARY STEAM-ENGINE. 


n. The eccentric hub revolves in the annular cylinder, and 
has pistons arranged on yokes, traversing at right angles to 
each other, and provided at their ends with spring packing- 
plates, which accommodate themselves to the interior surface 
of the cylinder. The induction openings are also covered with 
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ROTARY STEAM-ENGINE. 


| tions are attached to two hubs and run in different directions. 
One axis with hollow trunnions carries the two radial arms 
which emit steam at their ends, tangentially, and so run by re- 
action; the steam emitted acts against vanes on the other por- 
| tion and drives it directly. By gearing, the two motions are 


flexible plates, which accommodate themselves to the surface of , utilized upon a single shaft. 


the hub, and permit the passage of the piston. 
runs in either direction and exhausts at the bottom. 
o has also diametric pistons, which are equal to the diameter 
of the casing, and slip to and fro in slots in the eccentric hub. 
p has four distinct pistons, which slip in and out in radial 
slots in the circumference of the eccentric hub. Steam is ad- 
mitted and educted by flexible pipes. The abutment, as in 
the last two mentioned, is formed by the contact of the hub with 


the inside of the cylinder. 

q is the Scheutz engine erage shown at the French Ex- 
position. Its hub and cylinder are concentric, and the abut- 
ments are formed by double inclines, which force in the pistons 
as they come in contact therewith. Steam is introduced and 
discharged at ports leading through the inclines on the respec- 
tive sides of the abutments. 

rr’ are two views of another Exposition engine, by Thompson, 
of Edinburgh. There are two pairs of pistons, each attached to 
acore which occupies but half the length of the cylinder in the 
direction of its axis. Each pair of pistons is thus attached to 
its own core only for half the piston length, while the other 
half projects over the core belonging to the other pair. Neither 
pair of pistons can therefore pass the other, though they may 
come into contact. Each pair of pistons has its Shdapondent 
shaft, and externally to the cylinder each of these shafts carries 
an elliptical gear-wheel, which works into an equal and similar 
wheel upon a shaft parallel to the piston-shaft. This second 
shaft, which is the working shaft, a fly-wheel regulator. 
Steam is admitted between the sector-shaped pistons, and the 
motion is produced by the preponderance of leverage at the 
time. See Dr. Barnard’s Report, 87 - 93. 

s s’ s'' are three views of Behren’s Exposition engine, Amer- 
fean. The views show three positionsof the pistons which work 
in apposition. It has two cylinders, whose spaces overlap each 
other, and in the center of each is a solidcylindrical core. Each 
piston is firmly attached to an axis, and is part of a solid ring 
fitting to the core and to the interior of the cylinder. The axes 
are externally connected to gear-wheels to insure simultaneous 
and equal action. A portion of each core is removed to enable 
the opposite piston to pass. Steam enters above and discharges 
below. The pistons are alternately motors and abutments. In 
s the steam is just commencing to act on the left-hand piston, 
At s' the steam is acting on the right-hand piston. 5s’! shows 
the position of the pistons when changing duty. 

tis the Pillner and Hill engine, English, also shown at the 
French Exposition. It has two cylindrical overlapping cham- 
bers, and two systems of rotary pistons, which may com- 
pared to cog-wheels. These wheels, by the close contact of 
their cogs, prevent the passage of steam between them, and they 

are adapted steam 

Fig. 4473. tight to the in- 

terior of their cyl- 
inders by metallic 
packing in the 
tips of their teeth. 
Practically, it is 
found to be suffi- 


teeth  diametri- 
cally opposite to 
each other in each 
wheel. 

u is a somewhat 
similar form, in 
which the 
packing-teeth are 
alone prolonged to 
touch the interior 
of the cylinder; 
deep depressionsin 
the opposite wheel 
allow these pro- 
longed teeth to 
pass At inter- 
mediate points, 


prevent passage of 
steam at this 
point. 

In va jet of 
steam is forced 

inst the vanes 
of a wheel as they 
are presented in 
turn in a steam- 
tight case. 

Fig. 4473 shows 
two views of the 
Harris engine, in 
which the por- 


Harris’s Rotary Steam- Engine. 


The engine | 


shorter teeth gear | 
into each other to 


In z, Plate LIII., the common shaft of the two cylinders 
carries a fly-wheel between them. This fly-wheel has cam 
ves on its sides by which the piston abutment is worked. 
Pia platens are so coupled together that one portion shall 
the other over the dead-centers. A slide-valve worked by a 
hand-lever enables reversion of the engine. The steam passes 
through the chambered piston-journals and drum. 
In Fig. 4474, the steam admitted from the pipe a@ passes 


Fig. 4474. 


4 
“LGD 


ss 
= a 


3 z 
wa RSA NAS LNA LR Wy > — BOA . 
7 y Ce MEI do EI hy by 
MOY MELEELKZ. 


foe 


Rotary Steam- Engine. 


through the curved passage } (shown in dotted lines) in the ro- 
tary disk ¢ to the steam spaces d in rear of the pistons e ¢, for- 


~ 


WEE LEE: 
bay fT Ky es 


| cing each radially outward until its recessed portion passes 
| partly beyond the periphery of the disk and its outer end rests 


| 
| 


cient to pack two | Circumferentially, causing rotation of the disk. 


against the surrounding cylinder, when the pressure is exerted 
As the disk 
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DP vier Notseless Gearing. 


approaches the upper part of its rotation, the piston is forced 
in and the exhaust takes place, steam being cut off from this 
piston at the same time that the second piston reaches the in- 
duction port to receive its supply. 
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ROTARY SWING. 


Knight’s noiseless gearing (Fig 4475) is adapted for rotary 
engines employing paired shafts, for ear rollers, and in other 
cases where the co-rotation of two objects is desired, avoiding 
the friction and clattering of the usual modes of g. 

In the illustration, a a’ are the piston-shafts of a double-cy)- 
inder rotary engine ; these have equally eccentric wrists 6 b’ at 
their extremities. cc’ are two equal arms hinged to brackets or 
other fixed objects, and having their other ends pivoted to a 
link d, which is pivoted to the two pitmen ¢ e’ connected to 
the extremities of the wrists b b’. To insure accuracy of move- 
ment, a second pair of wrists f/f’ at right angles to the first are 
formed on the shafts a a’ and connected to each other by a 
precisely similar arrangement. The rotation of one shaft thus 
causes the other to rotate with equal velocity in the op 
direction. Other modifications are shown in George H. 
patent of September 10, 1867. 


Ro'ta-ry Swing. The horizontal shafts with 
which the ra- 
dial arms re- 
volve have 
bevel  pinions 
engaging the 
bevel-wheel on 
a pivot post, by 
#hich % tat 
zontal revolu- 
tion of the 
whole frame is 
effected. 
Ro/ta-ry 
Valve. A 
valve which 
acts by a partial 
rotation, such 
as the four-way 
cock or the fau- 
cets used in the 
Worcester, Sa- 
J vary, and early 
Newcomen 
steam - engines. 
The trunnion-valres of the oscillating-cylinder steam- 
engines have a re- 
ciprocating T- 
tial rotation. The 
valve has a - 
sage C, which, 
when brought in 
line with the 
steam-pipe A 4, 
connects” the 
two parts of the 
same, and is ad- 
justable, so that 
| the passage may 
be completely or 
partially —_inter- 
rupted,as desired. 
When the passage 
is interrupted, the steam is made to press the valve 
upon the seat and thus prevent all escape, and makes 
a steam-tight joint without the use of packing. 
In Fig. 4478, the valves K Z have each three 


Fig. 4478. 
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Rotary Valve for Steam-Engines. 
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ROUGHING-MILL. 


wings ; they oscillate in and coincide in form with 
the frustal chambers, whose ports connect with the 
steam-cylinder. The pressure on each valve is nearly 
balanced, and it is kept to its seat by a coil spring 
acting longitudinally on its stem. 
Ro’ta-scope. An instrument on the 
of the gyroscope, invented by Professor W. R. John- 
ston of Philadelphia, about 1832. See Gyroscope. 

Rot’'ten-stone. A soft, brown mineral, found 
in Derbyshire, England, and used as a polishing ma- 
terial. 

It is composed of alumina, 86; carbon, 10; silex, 
4, It is sometimes called a variety of tripoli, but 
the latter is principally silex. Rottenstone is more 
nearly allied to emery, but has a portion: of carbon 
and no iron. Iron is present in all the emeries. 

Rot’ting. The steeping of flax-stalks to soften 
the gum and loosen the fiber from the woody por- 
tions. See RETTING. ; 

Ro-tun’da. (Architecture.) A circular building 
or apartment covered by a dome, as the Pantheon at 
Rome, the large central apartment in the Capitol at 
Washington, etc. See also DoME. 

Rouge. 1. A peroxide of iron of a light red color, 
used for polishing gold, silver, and speculum metal. 

Sulphate of iron is purified of silex and calcined 
ina crucible. By restricting the heat to a dull red, 
the result is light-colored and forms rouge. If pro- 
longed, black oxide is formed which gives it a cut- 
ting quality, and it becomes crocus. 

2. The cosmetic is the result of an elaborate treat- 
ment of safflower, etc. 

Rough-cast. (Plastering.) A mode of finishin 
outside work by dashing over the second coat of 
plastering while quite wet a layer of washed fine 
gravel mingled with lime and water. 

Rough-coat. (Plastering.) The first coat on 
lath. On brick it is termed laying or pricking up ; 
on masonry, rendering or roughing. 

Rough-file. A file with heavy, deep cuts. The 
angle of the chisel in cutting is about 12° from the 
perpendicular, 


rinciple 


The grades are as follows, beginning with the coarsest quality: 


Rough. Second cut. 
Middle cut. Smooth. 
Bastard. Dead smooth. 


The number of teeth to the inch of a rough file are according 


to the length of the file in inches. 

ps ee 4 6 8 | 12 | 16 20 
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| They are commonly termed ru//s, in the trade. 


Rough/ing. (Hat-making.) The hardening of 
a felted hat-body by pressure, motion, heat, and 
moisture. See HARDENING. 

Rough/ing-down Rolls. See RouGHING-ROLLS. 

Rough/ing-in. (Plastering.) The first coat of 
three-coat plastering when executed on brick. See 
PLASTERING, 

Rough/ing-mill. A lapidary’s wheel, used in 
roughing down the surfaces of gems to make facets. 
It is of iron, mounted on a vertical axis, and its up- 
per disk is touched with diamond-dust for the harder 
gems. It is followed by the grinding and polishing 

| mills. 

| A grinding-mill used by lapidaries, consisting of a 
small copper disk, with a face turned true and flat 
and furnished with spicules of diamond imbedded 
'by hammering into the copper. 

A similar disk with fine diamond-dust is used for 
polishing. See Lapripary’s MILL. 
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ROUN DING-MACHINE. 


Rough/ing-rolls. (Jfetal-working.) The first 
set of rolls in a rolling-mill, which operate upon the 
bloom from the tilt or shingling hammer or the 
squeezer, as the case may be, aa reduce it to the 
bar form. It is then cut up by the shears, made 
into piles or fagots, reheated in a reverberatory fur- 
nace, and passed between the finishing rolls. 

The roughing-rolls revolve at about 70 revolutions 
per minute, the finishing one of medium size at 140, 
and small ones at 220 or over. See ROLLING-MILL. 

Rough-string. (Carpentry.) One of the slant- 
ing pieces supporting the steps of a wooden stairs. 
A carriage-piece. The upper end rests against an 
apron-piece or pitching-piece. 

Rough-tree. (Nawtical.) a. A rough or unfin- 
ished spar or mast. 

6. The portion of a mast above the deck. 

Rough-tree Rail. (Shipbuilding.) A timber | 
forming the top of the bulwark. It rests upon the 
top-timbers, and caps the external and internal plank- 
ing. 

Rou-lette’. An instrument used in engraving, 
mechanical drawing, and plotting, for making dotted 
lines. It has a wheel with points, which, for use on | 
paper, is dipped into india-ink, so that the points 


Roulettes. 


impress a series of black dots or marks as the instru- 
ment passes over the paper. Different patterns of 
dots are used for ational state, county, and town- 
ship lines, canals, roads, railways, etc. 

hose illustrated are engravers’ roulettes, princi- 
pally used in mezzotinting to raise the burr when 
the original ground produced by the cradle has been 
too much scraped or burnished away. 

Rounce. (Printing.) A winch with roller and | 
strap by which the carriage or bed of a press is run 
in and out under the platen. See PRINTING-PREss. 

Round. 1. (Joincry.) a. The rung or rime of a 
ladder which forms a step, uniting the side pieces. 
Round is the preferable term. It is made out of 
rived timber, — not sawn, for fear of cross grain, — 
and dressed by the drawing-knife and spokeshave so 
as to bulge in the middle, the point of greatest strain. 
Wedges, driven into their outer ends, secure them 
to the side pieces. If the rownd does not go through 
the side pieces the ends are secured by fox-tail wedg- 
ing. 

6. The round rail joining the legs of a chair ; also 
known as a stretcher. 

2. (Brewing.) A vessel in which the fermenta- 
tion of beer is concluded. The rounds receive the 
beer from the fermenting tun, and discharge the 
yeast at their bungholes into a discharging-trough. 

3. (Ordnance.) <A projectile with its cartridge, 
prepared for service. 

ound Buddle. (Metallurgy.) A circular 
frame for working on metalliferous slimes. | 

Round Chis/el. An engraver’s tool having a 
rounded belly. 

Round-edge File. A file with a convex edge ; 
for tiling out or dressing the interdental spaces of 
gear-wheels. 

Roun/del. (Ordnance.) A disk of iron having 
a central aperture, through which an assembling- 


bolt passes. It serves to separate the stock and 
cheeks. Rondelle. 

Roun’der. 1. A rock-boring tool having a cyl- 
indrical form and indented face. 

2. A plane used by wheelwrights for rounding off 
tenons. 

Round File. A file circular in its cross-section. 

Small, taper files of this description are known as 
rat-tail files. 

Small, round files, without taper, are known as 
joint files, being used for filing out apertures for 
joint wires and pintles of hinges. 

These files are used for gudleting saws. 

Round-house. 1. (Shipbuilding.) Asmall deck 
above the level of the quarter-deck or spar-deck, as 
the case may be, at the after end of the vessel. A 
poop. Sometimes termed the coach. 

2. (Railway.) <A circular house with stalls for 
locomotives around a turn-table. 

Rounding. 1. (Bookbinding.) The process of 
giving a convex shape to the back of a book, hollow- 
ing the front edge at the same time. 

After the sheeta have been folded and sewed together, a strip 
of paper or thin canvas ia glued to the back, and, the book being 
placed on one of its sides, the back is drawn a little to one side, 
gently tapping it at the rame time with a broad-faced hammer. 
It is then turned over on the other side and similarly treated, 
imparting a convex form to the back, which is completed by 
placing the book in a press between two boards, with the bac 
projecting, and hammering it on each side until the exact de- 
gree of curvature desired is obtained. This operation also pro- 
duces a depression along each edge of the back, into which the 
Kide covers of the book lie, so as to present an even surface 
when attached. This part of the work is also effected by ma- 
chinery, the book being placed between rollers, which compress 
it and at the same time draw it up against a former of such a 
shape as to give the proper convexity to the back. 


2. (Nautical.) A wrapping on a rope. Sce SERY- 
ING. 

Round/ing-adze. A kind of adze with a curved 
blade. 

Round/ing-gage. (Hat-making.) A tool (d, 
Fig. 4481) for cutting hat-brims. The curved por- 
tion is kept against the side of the hat, and, as the 
projecting arm is swept around, a knife held in one 
of the notches cuts the edge of the brim to an equal 
width all round. A number of notches are provided, 
so that the brim may be made of a width to suit the 
taste or the caprice of fashion. 

Round/ing-jack. A stand on which a hat is 
fixed to have its brim trimmed to shape and size. 

Round/ing-ma-chine’. (Coopering.) One for 
giving circular form to the heads of casks. The 
pieces to form the head are clamped between the 


Rounding- Machine for Barrel-Heads. 


ROUNDING-PLANE. 1995 ROUTING-MACHINE. 


disks ¢ ¢’, and the protruding portion is trimmed off | rails, beads, ete. A rownd-sole plane ; a rounding 
by the circular saw. plane. 

Round/ing-plane. A tool which is a connect-| Round-seam. (Vautical.) When the edges of 
ing link between the tools of the carpenter and those | canvas are sewed together without lapping. 
of the turner. It has a plane-bit whichis presented | Round-shot. (Vrdnance.) Spherical balls of 
ee errs to the circumference of the circular hole, | iron or steel, usually cast. They are solid, while case 
so that the wood enters in a rough octagonal form and she// are hollow. The term is now little used. 
and leaves it rounded, being rotated as it passes| Round-splice. (Nautical.) When the splicing 
therethrough. By this, or similar means, the han- | is so carefully done that the shape of the rope is 
dles of umbrellas, hoes, rakes, pitchforks, and brooms | scarcely altered. A long-splice. 
are made ; as well as round office-rulers, chair and| Round-tool. (JWVood-turning.) A round-nose 

chisel (h, Fig. 4481) for making concave moliings. 
Fig. 4481. Round-turn. (Nautical.) One turn of a rope 
around a timber; or of one cable around another, 
caused by the swinging of the ship when at anchor. 

Round-up. (Shipbuilding.) The convexity or 
arch of a deck. 

Rouse-a-bout’ Block. (Navtical.) A snatch- 
block of large size. See SNATCH-BLOCK. 

Rous’/er. A stirrer in the hop-copper of a brew- 
ery. 
Rout/er. (Joinery.) A sash-plane made like a 
spokeshave, to work on circular sash. It may be an 
ovolo router or a lamb’s-tongue router, according to 
the nature of the molding. 

Rout/er-gage. A gage (i, Fig. 4481) with a stem 
and adjustable fence, and provided with a tooth like 
a narrow chisel, adapted to cut a groove in wood or 
brass, for the purpose of inlaying. 

Rout/er-plane. It has a broad surface, carrying © 
in its center one of the cutters belonging to the 

low. It is used for leveling the bottoms of cavities. 
he stock must be more than twice the width of the 
QO - i recess, and the projection of the iron determines the 
Rounding- Tools. depth. The sides of the cavity are prepared before- 
a, Rounding-Ptane. b, Router-Plane. c, Reglet- Plane. hand by the chisel and mailet, the saw, or the cut- 
ting-gage. See b, Fig. 4481. 
ladder rounds, and many articles of similar shape.| Rout/er-saw. A saw having a cutting point on 
It is substantially the same as the hollow auger (see | each side of the blade, adapted to cut into the wood, 
AvGER), and is sometimes termed a witchet. and a less prominent router tooth to remove the chip 

Round/ing-tool. 1. (Forging.) A top or bot- | between the marks or kerfs made by the cutters. 
tom tool (¢, Fig. 4481) witha semi-cylindrical groove | Rout/ing-ma-chine’. A shaping-machine which 
ge a swage for rounding a rod, the stem of a_ works by means of a router-cutter, adjustable itself, 

t, etc. 

2. (Saddlery.) <A tool (f, Fig. 4481) consisting ) 
of a pair of jaws with corresponding, semi-cylindri- | .) 
cal notches, which form, when closed, a series of | 
circular openings of Le! gy gst through which | 
leathern straps are passed to be rounded. 

Pee eee e. A kind of clockmaker’s 

e. 

Round-knife. 1. (Leather.) <A currier’s circu- 
lar knife. An annular disk with the edge a little 
turned over. It is used in scraping skins. (Fr. 
LInmette.) See CurrisEr’s Toots. 

2. (Saddlery.) The ordinary cutting-tool (g, Fig. | 
4481) of the saddler, sharp on its convex edge. 

Round-nose Chisiel. A tool used by marble- 
workers for sinking the surface of marble and level- 
ing the cavities. It has at the end a bent portion 
with serrations, and is a kind of file. See Rir- 
FLER. 

Round-nose Plane. (Joinery.) A coarse-work 
bench-plane, the sole of which is rounding. | 

Round-off File. A small, parallel, halt-ronnd ! 
file, whose convex side is safe, and having a pivot 
at the end site the tang. 

It is used for rounding or pointing the teeth of 
wheels made originally with square notches. The 
pivot enables it to be readily twisted in the fingers, 
to allow it to sweep round the curve of the tooth | 
under treatment. 

Round- e. (Joinery.) ‘A plane with a ? 
round sole for making rounded work, such as stair- Routing, Slotting, and Shaping Machine. 


Fig. 4482. 
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ROUTING-TOOL. 
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and revolving avove a bed with unive 
adjustinent, sv as to permit the cutter to follow along 
a traced line, and thus cut to a shape, or groove to a 
depth, the work upon the table. 

t is adapted for work in metal or stone; in the 
latter case, black diamonds are used. Paneling in 


slotting, slotting, key-seating, beveling, bordering, 
may be done upon it. 


The cutter-spindle is fixed in a head-block which traverses to ' 
the right or left, and may be inclined to any required angle. | 
By means of a hand-wheel and suitable mechanism, the spindle 
may be raised instantly to clear any obstruction without stop- | 
ping the machine. The spindle and the feed motions are driven | 

y belting from pulleys not shown in the engraving. 

The bed of the machine traverses backward or forward. By 
means of a screw working in a swiveled nut, the bed may 
inclined to any required angle from the horizontal plane, 
the center of the bed is a rotating face-plate with automatic 
feed. By a combination of the backward and forward move- 
ments of the bed and the rotating face-plate which carries the 
piece to be worked, ovals may be cut. The feed-motions are 
all connected, disconnected, or reversed by simple devices, with- 
out interfering with any other motion of the machine. There 
are four feed-motions: one raises or lowers the spindle,a second 
traverses the head-block to the right or left, a third traverses 
the bed-plate backward or forward, a fourth causes the circular 


face-plate to rotate to the right or left. The inclination of the 
spindle or the bed does not interfere in the least with the auto- 

Rout/ing-tool. (Metal-working.) A revolving 
tool used for scorping out metal. Such are used in 
letters and bookbinders’ stamps. Also in deepening 
the ‘‘ white” spaces in stereotype and zincographic 
aren of door-plates. See ROUTING-MACHINE,. 

Rove. 1. (Bont-building.) A sinall copper ane 
on the inside of a boat. 

2. (Spinning.) <A sliver of wool or cotton, slightly 
cesses, which vary somewhat with the respective 
materials. See Rovine. 
twisted sliver of cotton or other carded fiber. 

2. A process intervening between carding and 
ing-machine, contained in separate cans, are asso- 
ciated by being conducted between pairs of rollers 
pairs, by which the combined sliver is reduced and 
elongated (see DRAWING-FRAME) ; the sliver, as it 
condition of a reve, roving, or slub by being slightly 
twisted by mechanical means, which may consist of 


matic action of these several feed-motions. 
digving out the spaces between and around block- 
lates, ete. Also for deepening broad spaces in the 
or washer, upon which the end of a nail is clinche 
compacted by twisting, ready for the farther pro- 
‘Roviing. (Cotton-manufucture.) 1. A slightly 
spinning, in which a number of s/¢vers from the card- 
(see DouBLING), and then between other successive 
issues from the last pair of rollers, being brought to the 
one of the three following : — 


a. Arkwright’s plan was to conduct the slivers from the sepa- 
Fig. 4483. 


rate cans to a pair of rollers where 
they were coalesced (doubling), then 
between a pair more rapidly revolving, 
by which they were attenuated (draw- 
ing), and from thence the combined 
and lengthened s/iver was conducted 
to a rapidly revolving can, which gave 
it a twist and brought it to the condi- 
tion of a roving or slith. 

b. Another plan was the jack-frame 
or jack-in-a-box,in which the twist was 
given by the revolution of the can as 
before, but instead of being coiled up 
Within the can, the roving was wound 
upon a bobbin inside the can, the bob- 
bin being rotated by wheel-work with 
a surface velocity corresponding to 
that of the delivery drawing-rollers. 
See JACK-FRAME. 

c. A third plan, which is later and 


Roving- Machine. 


longs to the domain of gataalie, its functions being similarand 
differing only in the degree to which the twist is carried. 

The machine is called the Bonnin ann Fry FraMe (which see’. 
The slivers are wound on bobbins, and the Jatter are arranged 


1996 


rsal horizontal | upon a creel. 


referred to the before-mentioned, he- | 


ROWLOCK. 


The slivers pass from the bobbins through a set 
of drawing-rollers, and thence to the spindles on which they are 
wound. 

The slirer passes through the axial opening of the flyer, and 
thence down the hollow arm of the flyer, from whose end it is 
wound upon the bobbin, which has an up-and-down motion by 


i Means of the copping rau, so as to wind the yarn into a regular 
: : ‘ : : L ' form, called a cop. 
relief or intaglio, raised or sunken lettering, circular 


See Cop. 

The spindle and flyer revolve together, and give the twist to 
the sliver, but the degree of twist depends upon the ratio of the 
surface speed of the delivery-roller and the rate of the spindle. 

The spindle and the bobbin are revolved by different means 


to: 8nd at different rates, in order to wind the thread upon the bob- 


bin ; the difference between the motions of the bobbin surface 
and the delivery arm of the flyer being equal to the surface mo- 
tion of the delivery-roller, the thread is wound as fast as it is 
paid out, receiving a twist in transttu. See EQUATIONAL Box. 
Bobbin and fly frames are of two kinds, coarse and fine, or 
Jirst and second. The former is fed with siivers from cans, and 
the latter with slicers wound on cops made in the coarse roving- 


In | Fame. See BoBBIN AND FLY FRAME. 


Rov’'ing-frame. The roving-frame for worsted 
is siinilar to that for cotton. It takes in two slivers 
from the cans of the drawing-frame and elongates 
them four times, giving them a slight twist to impart 
coherence. See previous article. 

Rov’ing-head. A roving-frame used in the wors- 
ted manufacture. 

Rov'ing-plate. A piece of iron or steel plate 
similar to a joiner’s scraper, which is held to the 
top of a grindstone with its edge inclined at a small 
a ye for the purpose of smoothing its surface. 

ov'ing-reel. A device for measuring the length 

of a roving, sliver, or hank of 
yarn. It has a drum and a 
small presser-roller, between 
which the roving is drawn by 
turning a crank on the axis 
of the drum; the axis has a 
worm cut on its. periphery, 
which turns a dial-wheel indi- 
cating, by means of a pointer, 
the number of yards which 
have passed between the roll- 
ers; when the crank-handle 
is down, the dial stands at 
zero. 

Row’el. A spiked wheel, as,— 

1. (Saddlery.) a. The stellar wheel of a spur. 

b. The flat ring in a horse’s bit. 

2. (Agricultural.) The spiked wheel of the Nor- 
wegian harrow and other soil pulverizers. See 
Harrow. 

Row’/el-ing-nee/dle. (Farriery.) An instru- 
ment used in farriery to insert a rowel through the 
skin of a horse. A rowel consists of hair or silk, or 
is even a roll of leather, and corresponds to a seton 
in surgery. 

It is sometimes inserted in a gash, in the manner 
of a tent. 

Row’el-ing-scis'/sors, An instrument used in 
inserting rorre/s in the flesh of horses. 

Rowl. (Nautical.) The sheave of a whip-tackle. 


Fig. 4434. 


Ro t ing- Reel. 


Rowle. (Nautical.) A light crane, formerly 
used in discharging cargo. 
Row’'lock. (Nautica/.) A crotch or notch on 


Fig. 4485. 


Norcross’s Oar-Lock. 


ROW-PORT. 
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RUBBER-FILE. 


the gunwale of a boat, against which the oar works | 
in rowing. 

Various devices are used : — 

1. Two short pegs or posts 7 from the gun- 

wale, 
~ Fig 4486. 2. An iron stirrup 
\ pivoted in the gunwale. 
J 3. An iron pin in the 
( gunwale, and the oar 
fastened to it by a 
thong. 

4. A pin in the gun- 
_ wale passing through a 
hole in the oar. 

5. A notch in the 
gunwale. 

Fig. 4485 is a hook C 
swiveled on a post D 
which is fastened to the 
gunwale by a flanged 
plate, iq and latch, 
so as to unshipped 
when required. 

Fig. 4486 is a fork swiveled in a socket inserted 
into the gunwale. 

In Fig. 4487, the pin of the rowlock enters and 


Rowlock. 


Fig. 4487. 


works in a roller, which is pivoted to two ears at- — 


tached to the gunwale. See also OAR-LOCK. 


Row dry. An order given to the oarsmen to row in such a | { 


manner as not to splash the water. 

Rowed of all. An order to cease pulling and lay in the oars. 

Row-port. (Nautlical.) Small ports near the 
water's e for the sweeps or large oars, whereby a 
vessel is rowed during a calm. | 

Roy’al. 1. (Navwiical.) A mast and sail next 
above the fop-gallant. 

2. (Paper.) A size of drawing and writing paper, 
measuring 234 x19 inches and weighing according 
to quality. 

8. (Ordnance.) A small mortar. 

Rub’ber. A polisher. 

1. A grinding agent, as emery or glass paper. 

2. a. Caoutchouc. See INDIA-RUBBER ; CAOUT- 
CHOUC. 

b. A block of caoutchouc for erasing pencil-marks. 

3. A coarse file. 

4. A whetstone. 

5. (Fabric.) a. A coarse, unbleached flax towel- 
ing for rubbing the body after bathing. 

. A coarse towel used for drying horses. 

6. (Masonry.) A board 
or block used in grinding 
or polishing. In the 
moldings of stone, an 
iron rubber mounted on 
a wooden stock is em- 

ar ie for rh beads, 
and = astragals. 
rubbers have convex or. 
concave faces, according , 
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Tron Rubber; Cloth Kubber. 


to the required contour of the work. <A stone or 
wooden block covered with thick felt is used for pol- 
ishing stone and marble. 

7. (Electricity.) a. That part of an electrical 
machine which rubs against the cylinder or disk. 

b. The moving pad or ig of an electrophorus, 

8. (Nautical.) A tool for flattening down the 
seams in sail-making. 

9. A roll of cloth charged with emery, rottenstone, 
or other abradant or polishing snaterial, for surfacing 
plates. 

10. (Vehicle.) The part of the wagon-lock which 
presses against the wheels. 

Rub’/ber Cem/ent. 1. Caoutchouc cleaned, trit- 
urated with a small eey (say 3 per cent) of sul- 
phur, and then dissolved in benzine or other hydro- 
carbon. 

In this condition it is ready for spreading on cloth 
to be cut into shapes to form various articles, such 
as boots, shoes, coats, buckets, belting, and many 
other things. 

2. For fastening rubber plates or rings to metal 
or wood. A solution of shellac in ten times its 
weight of strong ammonia. Left to soften for weeks 
without heat. 

Rub’ber-cloth. 1. Fabric covered with caout- 
choue. 

2. Caoutchouc in sheets. 
DIA-RUBBER. 

. Rub’ber-cut’ting Ma-chine’. 


See Caoutcnouc ; IN- 


A machine for 


making threads of caoutchoue for shirrs. 
Jacques’ machine is shown in Fig. 4489 by longi- 
tudinal and transverse vertical sections. 


It has a 


a | 


~ Jacques’ Rubber- Cutting Machine. 


series of disks with square catine nee and mounted 
upon spindles, arranged in such proximity to each 
other as to allow the disks of one spindle to mesh 
with the disks of the other. The disks on each 
spindle are prevented from revolving thereon by 
means of a Aine or feather, and are separated by 
gage-plates of a thickness equal to the thickness of 
the cutters, and of a diameter sufficient to support 
the sides of the disks during the cutting operation, 


These | so that they shall not deviate laterally. 


Rub’ber-file. A heavy, fish-bellied file, desig- 
nated by weight, which varies from four to fifteen 
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RUDDER. 


pounds. They are of square or triangular section, 
and used for coarse work. 

When they have three flat faces and one rounded, 
they are known as hal/-thick tiles. 

Rub’ber-gage. 


quantity of india-rubber required ! ance. 
The ves- | Zar, filled in with rubble. 


to make a given article. 
sel (Fig. 4490) is partially filled 
with water, and the lower index 
set at the hight of its level. The 
model of the object is then im- 
» mersed in the water and the upper 
index set at the point to which the 
water rises. The model being re- 
moved, the vessel is ayuin filled to 


ber is added until it rises to the 
upper index. The amount required 
to make it do this is that which 
the article requires for its manufacture, to which an 
addition may be made for loss or wastage. 

Rub’ber-knife. A circular blade rotated at high 
speed and kept constantly wet by a jet or spray of 
water. It is technically known as a rubber-saw. 

Rub’ber-mold. 1. A flask or former for shap- 
ing plastie rubber. 

2. A vulcanite mold for shaping plates for artifi- 
cial dentures, ete. 

Rub’/ber-mountiing. (Suddirry.) Harness 
mounting in which the metal is covered with vul- 
canized india-rubber in imitation of leather-covered 
work. 

Rub’ber-saw. A tool used in cutting india- 
rubber, —caoutchouc. It is not properly a saw, but 
is so termed in the trade. It is a circular knife, 
driven at high speed, and kept constantly wet by a 
jet or spray of water. 

Rub’bing. The process of straightening the wires 
for needles. The wire is furnished in coils, from 
which the blanks are cut in double lengths. The 
bend is taken out of them by a process called rub- 
bing. Several thousands of the pieces of wire are col- 
lected within two broad and heavy rings placed on 
a shelf in the furnace, and heated to ws ee A 
slotted bar, called a smooth file, is then pressed upon 
the needles in the pack, the rings projecting into 
slots in the bar, which is reciprocated endways, so 
as to rub the wires against each other as the pack 
rolls back and forth until, by mutual attrition, the 
bend is all taken out. 

Rub’/bing-paunch. (Navutical.) <A_ piece of 
wood nailed on the foreside of a mast to prevent in- 
jury to the latter by yards or spars in raising or 
lowering. 

Rub’bing-stone. (Bricklaying.) A grit-stone, 
which is placed upon the banker or bricklayer’s 
bench, and upon which stones are rubbed smooth 
after being dressed by an axe to a shape suitable for 
gaged arches, domes, niches, or similar work. 

Rub’ble. (Masonry.) Broken stone, brickbats, 
small stones used in filling behind the face courses 
of walls. 


Rub’/ble-ma/son-ry. Differs from coursed rubble | 


*. to the wind, and made towards shore.’’? Paul wrote well on every 


in not being built in courses. 


Fig. 4491. 


Ashlar and Rubble; Ashlar Facing. 


the hight of the lower index ; rub- | 


Cuursed and rubble masonry are sometimes com- 
bined, and produce a rusticated effect, as in the il- 
lustration, where the coping a 6, the piers ac, the 


i plinth cd, and the quoins 6d are of coursed masonry, 
A device for ascertaining the | giving solidity to the wall and adding to its appear- 


With thick walls, the facing may be of ash- 
Occasional bond or head- 
ing stones a keep the facings from settling apart. 

| Rub’ble-work. (Musvnry.) Masonry in which 
| stones are used in the rough without being dressed 
to size, unless on their exposed faces (c, Fig. 4491). 

It is reyular coursed when the courses are of the 
same hight ; t7regular coursed when the courses are of 
| different hights ; random or uncoursed when stones 
| of different hights are used in the same course. 

Ru-belle’. 1. (Anameling.) Probably from the 
red tourmaline. (Ger. Rubcilan.) A red color in 
enameling. 

2. (Mctallurgy.) (Ger. Rubelle, from reiben, to 
rub.) An iron plate on which ores are ground to 
test them or prepare for test by assay. 

Rub-ir/on. A plate on a carriage or wagon-bed 
against which the fore-wheel rubs when turning 
short. 

Called wheel-qguard plate in a field-artillery car- 
Tiave ; one is placed on each side of the stock. 

Rub-stone. The flat stone on which the curri- 
er’s knife is ground to an edge. The clearing-stone 
is one of finer grain, on which the knife receives a 
more perfect edge, which is then turned over by a 
stecl, 

Ruby. 
land to a tyy 
in the Unite 


1. (Printing.) The name given in Eng- 
corresponding to that called Agate 
States. See AGATE. 
Pearl. 
Agate or Ruby. 
Nonpareil. 

2. (Horology.) The jewel of a watch. The end- 
stone is usually a ruby in first-class work. 

Rud/der. 1. (Nautical.)« A flat frame hung to 
the stern-post of a vessel and affording a means of 
steering. 

The pintles of the rudder are hooked upon the eye- 
bolts of the stern-post, which afford an axis of oscilla- 
tion as the rudder is moved to and fro by the tiller. 

Rudders are not as old as boats by any means. 
The first rudder was a paddle or oar held over the 
stern. One is shown in the sculptures of Nimroud. 

The Nile boats of ancient Egypt had rudders, one, 
two, or three in number; sometimes the oar trav- 
ersed on a beam at the stern, or it was slung from a 
post on which it was pivoted. 

The rudder is shown in two forms in the ancient 
paintings of Edfou ; projecting at the stern like an 
oar, and pivoted vertically. The latter form has 
the tiller. 

Hesiod recommends to hang up the rudder in the 
smoke of the chimney when out of service. 

The rudders of the ancients were paddies which protruded 
through ports in the stern, or rested in rowlocks on the taffrail 
of the ship or boat. In the tempestuous voyage of Paul, when 

| they had ‘‘ discovered a certain creek with a shore, into which 
| they were minded, if it were possible, to thrust the ship,” they 


took ‘‘ up the anchors,’ ‘‘ committed themselves unto the sea,”’ 
loosened the fastenings of the rudders, ‘‘ hoisted the mainsail 


subject he undertook, and the account of his voyage gives us a 
better idea of the mode of navigation 2,000 years ago than any 
other work which has come down to our time. The rudders, 
where more than one was used, were on each quarter, protrud- 

| ing through holes in the counter. 

| The foremost part of the frame of a rudder is the rudder-stock. 
Its slope is termed the rake of the rudder; this depends on the 

| rake of the stern-post. Its upper cylindrical end is the rudder- 
Acad. It rises through the rudder-port in the stern. Its lower 
end is the Acel, and rests on the step. It turns on piniles, fit- 
ting into eyes called braces, on the stern-post or rudder-post. 

The front edge of the rudder is bearded or beveled, to allow it 

to be put over either way toa greater angle. 


RUDDER-BAND. 
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are sheathed with copper or mixed-meta! sheets. 
The rudder, when bang, is guarded against being unshipped 
piece a wood-lock, which is screwed upon 


Ancient Ship (from a Painting at Pompeit). 


the mintle. rudder, and fits into a score a little above the 
u " 

*s two-leaved rudder (English) has a body hinged to 
the stern-post in the usual way, and a ¢tai/ hin to the body. 
The are also connected a yoke, which causes the tail 
pita ce ap he tame, rela vely to the body that the body 
does relatively to the ship. 


to the stern. See RupDER-CHAIN. 
The rudder is moved 5 Mee ghee This may be a mere lever, 
called a tiller, moving in a horizontal plane. Such was the 


used in boats and by Chinese navigators. 
the yoke ; a horizontal bar on the rudder- 
having ropes from its respective ends, 
coxswain or steersman in moving the 
common in boats. 

ships consists of a wheel (see Srrerinc- 
chains winding on the axis of the wheel 
sheaves to the tiller or yoke on the rudder- 
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of our Western and Southern rivers, a 
, the rudder being operated by wire cords 

from the steering apparatus in the 
” on the hurricane deck. The chains 
outer extremity of the rudder. Hempen 
used, but several accidents having been 

from the cords burning off, rendering 
the vessel unmanageable, wires and chains have been generally 


E 


2. (Agriculture.) A sieve for separating the chaff 
from the grain. Probably a corruption of RippLe. 

Rud/der-band. (Nawztical.) That member of a 
rudder-hinge which has bands to brace the rudder 
and an eye for the pintle on the part attached to the 


ai 

/der-breech/ing. (Nuutical.) A rope for 

lifting the rudder to ease the motion of the pintles 

in their Ce, : 
Rud/der-case. (Nautical.) The well in the 

stern occupied by the rudder-stock. The rugder- 


Rud’/der-chain. (Nautical.) One of the chairfs 
whereby the rudder is fastened to the stern quarters. 
‘They are shackled to the rudder by bolts just 
above the water-line, and me slack enough to per- 
mit the free motion of the rudder. Their use is to 
vent the rudder being lost in the event of its 
yam fp ~They also sometimes led in- 
board, to be in steering should the rudder-head 
or tiller give way. 

—coat. (Nautical.) A canvas clothing 
to the rudder-stock, which keeps the sea from pass- 
—_ the trunk in the counter. 

'der - fdant. (Nautical.) A continua- 
tion of the er-chain, secured by a staple around 
the , under the molding. In the end of the 

a thimble is spliced, to which may be hooked 
a tackle, Sas ‘eee the tiller or head of the rudder is 
carried away. 


| 


Rud/der-port. (Shipbuilding.) The hole in a 
ship’s counter for the of the rudder-head. 

Rud'der-tack’le. A tackle employed for oper- 
ating the rudder in case its head is carried away or 
for working a make-shift rudder. 

Ru-den'ture. (Architectwre.) The figure of a 
rope or staff, sometimes plain, sometimes carved, 
with which the third part of the flutings of columns 
is frequently filled up. 

Ru'der-a'tion. <A term used by Vitruvius for 
laying of pavement with pebbles, 

Ruf'fle. A strip gathered and sewn on one edge 
and the full edge hemmed. <A double ruffle is full on 


both edges and gathered in the middle. A puff is 
gathered on both edges and full in the middle. 
Ruf'fler. 1. A sewing-machine attachment for 


forming ruffles in goods, That illustrated at 4, Fig. 
4493, is Toof’s, particularly designed for the Singer 
machine, but its mode of attachment may be varied 
to suit other machines. 


The arm a is connected by a screw at b to the presser-foot bar 


Fig. 4493. 


of the sewing - ma- 
chine,and to it is con- 
nected by a rivet ¢ the 
lever d, which is | 
forked at ¢ to receive b Gy! 
the nut securing the {| 
needle, from which 
nutit derives motion. 

The lever d carries 
a set-screw e' for ad- 
justing the amount 
of movement given to 
the feed-plate / at 
each reciprocation of 
the needle, which 
passes through a slot 
at the rear of the feed- 
plate. 

The goods are 
placed between the 
feed-plate and the 
presser-foot of the 
machine, and as the 
needle passes upward 
and downward, carry- 
ing the long arm of 
the lever d with it, the 
arm g of the index 
device A reciprocates 
the feed-plate to an 
amount ey 
regulated by the ad- 
justment of the screw e’; at each forward movement the feed- 
plate acts on the presser-arm, carrying forward and folding the 
cloth, which is penetrated by the needle as the latter descends 
and causes the backward movement of the feed-plate. 

In the Johnston ruffler ( B, Fig. 4493), a sliding-plate a is se- 
cured to the bed-plate } of the machine by rivets or screws pass- 
ing roi 2 slots in the plate, so as to permit the necessary 
motion. e plate a is reciprocated by the forked lever c oper- 
ated from the needle-bar. The movement of the plate a and the 
depth of the gather or ruffling are regulated by a bent lever d 
pivoted on the sliding-plate. One arm of this lever passes un- 
der a slotted piece e attached to the sliding-plate, and the other 
has a projection at its end for holding it in either of a series of 
notches f. The cloth is held between a spring g attached to an 
arm h on the bed-plate, and a spring t connected by an arm to 
the sliding-plate, which is reciprocated at each movement of 
the needle to a distance determined by the previous adjustment 
of the lever d. 


2. A sort of heckle for flax. 

Ruff-wheel. (WMetallurgy.) An_ ore-crushin 
mill for the pieces which will not feed into the usu 
crusher. 

Rug. (Fabric.) A nappy fabric made for a wrap- 
per, cover, or protection. 

A railway-rug is a coarse shaw] for wrapping the 
legs or for use as a blanket. 

A bed-rug is a nappy, woolen, colored blanket. 

A hearth-rug is a tufted fabric on a backing con- 
sisting of a hempen, linen, or cotton web. It is 
made in the manner of a Turkey carpet. The verti- 
cal chain of the web is stretched between the yarn- 
beam above and the cloth-beam below. A number of 
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RUGGING. 


colored worsted yarns are hung over a bar to the 
right of the weaver, who, taking the end of one yarn, 
attaches it to the chain, cuts it off to the proper 
length, then twists in another, which he severs in 
the same manner, and in this way forms a row of 
tufts across the warp. He next passes a shoot or 
two of weft, and drives the weft against the web 
with considerable force to compact the fabric. 
‘ging. 1. (Fabric.) Coarse woolen wrapping 

or blanket cloth. 

2. (Saddlery.) A coarse cloth used for the body 
of knee and other horse boots. 

Ruhm/korff Bat/ter-y. Fig. 4494 shows Tie- 
mann’s Ruhmkorff battery for medical purposes. 66 


~ - eo = = 
\ ‘. \ = &Y > . 

SSS Sh ea\ 2 : 
\ — OAARSSEEAN es = 
\\ sh simN 
\ G.TIEMANN-CO. \i\ .y : ‘ / 

\) \ A f = 

) : : ae 

st Me PTE 2 ( 


Tiemann’s Ruhmkorff Battery. 


are the cells, and aa elements of the piles. In the 
middle com ent is shown the induction-coil, and 
on the partition are holes 4 BC D forming a kind 
of peg-switch. The two connectors are placed in one 
or other of the holes, according to the required extent 
of the length of coil desired to be embraced in the 
circuit. 

Ruhm/korff Coil. <A form of coil devised by 
Ruhmkorff, for causing intense electro-magnetic cur- 


Fig. 4495. 


Ruhmkorff Coit. 


rents by induction. It consists of an inner primary 
coil, made of wires about No. 15, wire gage, in diame- 
ter, forming part of the circuit of a battery, and having 
an axial bundle of straight wires of soft iron, united 
at each end to a disk of similar metal. The outer, 
secondary coil is of much smaller wire, about No. 
32. wire gage, in diameter, and very much greater 
length. a a large apparatus, the former might be 
about 90 yards, and the latter 90 miles long. The 
convolutions of the secondary coil are carefully in- 
sulated from each other and from the primary coil, 
and its ends are secured by binding-screws a 6 sup- 
ported by glass pillars. See INpucTION-coIL ; IN- 
DUCTORIUM. 

Ru-ille’. (Fr. rwil/ée.) (Bui/ding.) A pointing 
of mortar at the junction of a roof with a wall higher 
than itself. A fillet of mortar to shed the water. 

Rule. An instrument for making linear meas- 
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RULE. 


It is divided into inches and fractions, 

and is usually jointed, so that it may be folded 
up and carried in the pocket. Those used by some 

classes of artificers are, however, made in a single 
iece. 

Fig. 4496 is denominated a clinometer rule. A 
small spirit-level is set into one of the legs, and be- 
ing provided with a pivoted branch folding into a 
cavity in the other leg, the rule may be used as a 
clinometer or slope level ; a plumb, square, bevel, 
protractor, or T square; in combination with a 
straight edge, as a parallel ruler, and also for ap- 
proximately determining hights and distances trig- 


urements. 


onometrically. 


** Abroad to find out one to en- 
grave my tables upon my new 
sliding rule with silver plates, it 
being so small, that Browne, that 
made it, cannot get one to do it. 
So I got Cocker [the celebrated 
arithmetician, Ob. 1679], the fa- 
mous writing master, to doit, and 
I set an hour by him, to see him 
— it all..’—Pespys’s Diary, 
664. 
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Some rules have a slider in one leg; in Gunter’s 
scale this is graduated and engraved with figures, 
enabling various simple computations to be made 
mechanically. 

When Dalton (who died in 1844, et. 78) made 
known his discovery of the theory of chemical 
equivalents, Dr. Wollaston invented a sliding rule, 
on the principle of Gunter’s, for facilitating chemical 
calculations ; it was employed for determining the 
chemical equivalence of compound bodies, and thie 
proportion of one substance necessary to decompose 
another. 

Pattern-makers use a rule whose divisions are 
made a certain per cent longer than standard meas- 
ure. Iron castings shrink in cooling about 1 per 
cent, or 4 of an inch toa foot. The patterns there- 
fore require to be made proportionately larger. B 
using a rule 4 inch in a foot longer than the stand- 
ard, every measurement of the pattern is made 

roportionately larger without the trouble of calcu- 
tion. 
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RULE-JOINT. 
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RULING-MACHINE. 


When a woolen pattern is made, from which an 
iron pattern is to be cast, the latter being intended 
to serve as the permanent, foundry pattern, as there 
are two shrinkayges to allow for, a double-contraction 
rede is employed, or one in which the measurements 
are in excess } inch in every foot, for iron. 

The shrinkage of brass is about -4; of an inch to 
the foot. Tron castings weigh about 14 times as 
much as the pine patterns. 

2. (Printing.) a. A thin plate of metal, used for 
separating headings, titles, the columns of type in a 
book, or columns of figures in tabular work. 

Rules are of the same hight as the type, and some 
have a guttered face so as to print a double line. 

b. A slip of metal laid above the last line set, to 
facilitate placing type in the stick. 

3. (Plastering.) A strip or screed of wood or 
plaster, placed on the face of a wall as a guide to 
#Ssist in keeping the plane surface. 

Rule-joint. A movable joint in which a tongue 
on one piece enters a slot in the other, and is se- 
cured by a pin or rivet. When the two pieces are 
in line, their ends abut, so that movement. is only 
possible in one direction, This arrangement is used 
for carpenter's rules and table-leaves. 

Ruler. An instrument with straight sides, for 
guiding a pen, pencil, or scriber in drawing straight 
lines. = The fiducial edge, when divided, enables 
linear measurements to be laid down therefrom. 

The reyuda (ruler) of the ancient Romans was thus 
divided, as are the rules of carpenters and other 
artisans at present. 

Desk-rulers are either flat or round ; the first have 
a beveled edge to prevent ink flowing from the sides 
of the pen on to the paper. The round form is very 
convenient for ruling parallel lines by one accus- 
tomed to its use. 

The common parallel ruler is composed of two 
straight-edged arins, which are atk parallel by 
ineans of two pieces pivoted to each. Sometimes 
an intermediate parallel piece is interposed, or a 
single straight-edge, having a roller near each end, 
is ermployed. 


The universal adjustable ruler (a, Fig. 4497) comprises a 
graduated straight-edge and a protractor, enabling angular 


measurements to be made or pirallel lines to be drawn at any 


angle with the edge of the table or drawing-board. 


The ruler 6 is also adapted for drawing parallel equidistant | 


lines; the protractor being dispensed with. 
There are several varieties used for drawing parallel lines. 
a. Two-pert ruler; the moet usual kind. 


| arranged at id distances apart to give the 


6. Dollond’s ruler; has a roller near each end. 

c. Three-part ruler. 

d. Cross-brace ruler. 

The draftsman’s table is provided with two triangles: one 
having the angles of 45° and 90°, and the other, 3U°, 00°, and 


Fig. 4498. 


Parallel Rulers. 


. 90°. By holding the former of these steady with the left hand, 
at such an adjustment that the edge of the trianule shall he 

_coincident with the given line, a line parallel with the said line 
may be obtained either above or below it, by slipping the tri- 
angie 6 on the triangle a. 

e has a metallic xtraizht-edge imbedded in the face. 

Other rulers have parallel hinged slats, or consist of an elastic 
straight-edge, which will yield to the bent pages of a record or 
account-bok ; a straight-edye considerably elevated from the 
paper to prevent ink soiling the latter: one provided with 
clamps to secure it to the edges of a book: containing recess 
for holding pencil or pen, made of folded sheet metal or both ; 
Sei a for ruling lines parallel or at right angles to edge of 

k. 


Rule-staff. (Shiphuilding.) <A lathe about 4 
inches in breadth, used for laying off curves. 

Rul/ing-ma-chine’. An arrangement for ruling 
sheets of paper for blanks or for writing. 

The simplest ruling-machine, perhaps, is a pen 
and straight-edge. A cylindrical ruler with a guide 
for the ruling-pen is a common device. 

In ruling paper with faint lines for writing, the 
sheets are rarsseil singly under a series of ne ee 

ines. 

The pen is a bent strip of thin sheet-metal, form- 

‘ing a trough, down which the ink or dye runs from 

a bit of cloth or sponge, which is saturated with the 

fluid. Two or more colors may: be ruled in parallel 
lines by employing a set of pens for each color. 


Blank-books and blanks with printed headings are preferably 
ruled of late vears by the ruling-machine, instead of on the 
letter-preas, the rules in the latter case making an impression 
in the paper which is liable to catch the pen. 

Perpendicular rules are sometimes drawn from different points 
at the top of the page, when heads and sub-heads are printed on 
the paper. This is accomplished ina ruling-machine by raising 
some of the pens until the sheet has passed to the point from 
which the lines are drawn, when the pens are lowered to the 
paper. This is accomplished by hand, or bya cam movement 
operating a striker. 

All the pens are lifted at once at the foot of the sheet, gen- 
erally by a cam mechanism. 

Bianks and blank-books are generally printed before ruling. 

The ruling of note and letter paper on three payes is accom- 
plished by a cam movement which raises the pens when half- 
way acrors the outside of the sheet. The expense of ruling on 
three pages is therefore greater than where the paper is ruled 
entirely across. 

Compound lines, as the heavy lines in account-books, when 
of two colors, are ruled by pens of different length, one pen 
extending forward on the machine bevond ita neighbors. The 
lines are thua brought close together without crowding the pens, 
and the dye first run upon the paper has an instant of time to 

| set before the second color is renched. 
| Zigzag, wavy ,and cross lines are ruled on bank-notes, checks, 
etc., by giving the papera double motion while under the pens. 
Very neat designs and tinta are sometimes secured in this way. 
In Hickock’s machine, the sheeta from the feed-table are re- 
ceived by the roller a and carried, by an endless belt and cords, 
benenth the row of pens 5, from which they are conveyed by 
| the cords c to the other end of the machine, and after passing 


RULING-MACHINE. 


around the roller c’, travel upon the cords d to e, where they 
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RULING-PEN. 


The pen-holder for ruling-machines (Fig. 4500) consists of an 


are transferred to the cords /, by which they are conducted to | arm a secured to the ruler-bar in such a way that the distance 


the de:ivery-board g, having thrice traversed the whole length 
of the machiue. This is done in order to dry the ink. 


a 
i 
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to thearm a, is a second slid- 


by a set-screw. Above,and hin 
This 


ing-holder c, which may be held fast by the set-screw d. 


Fig. 4500. 


Ruling- Machine Pen, 


receives a single pene. The distance between the pens de is 
varied by means of a set-screw /. 

2. (Engraving.) The invention of Wilson Lowry. 
This consists of a carriage traveling in a groove or 
on a bar, and carrying a diamond-pointed stylus, 
which makes a line through the ground covering the 
plate. The line heing drawn, a thumb-piece lifts 
the stylus, and the carriage is retracted. Then, by 
a lever arrangement, the carriage track is shifted 
laterally the distance between two lines. This dis- 
tance is regulated according to requirements for wide 
or narrow ruling, and when set, the distance is pre- 
served until the job is finished, unless by a gradual 
increase or decrease in the sweep of the distance-lever, 
the ruling is gradually made more or less open. In 


line engraving, the sky and still water are usually | monly made of glass 
In the commoner class of . of late years,and are 


ruled in by the machine. 
line engravings it is also much used for throwing an 
even tint, either light or dark, over an object. It 
is considered by the profession to be unworthy of the 
artist, as cheapening the process and degrading 
the purity of the art. The effect of ruling in these 
latter cases gives a smooth mezzotint effect, is easily 
accomplished, and is pleasing to those who do not 
care for the conventionalities of the art. 
Rul/ing-pen. (Drawing.) A pen used for draw- 


| The ruling-pen for 


between the holders composing the set may be varied. The other 
end has a pair of jaws, between which a double pen 6 is secured 


ing lines of equable thickness. For this purpose, 
the nibs or the ink-channels, as the case may be, are 
adjusted for a given width of line, irrespective of 
pressure ; in this respect differing from the writing- 
pen, which gives a line of varying thickness, accord- 
ing to pressure. 


Ruling-pens are for hand or machine. The ordinary rul- 
ing-pen a has a pair of steel blades attached to the end of a 
holder and having even, sharp, elliptical ends, which may be 
regulated as to relative distance, according to the width of the 
line required. The pellicle of ink is contained between the 
blades. A second form 
of ruling-pen ) was in- Fig. 4501. 
troduced from France 
perhaps forty years 
since. The _ instru- 
ment has a pair of 
jaws which shut per- 
fectly together, in- 
closing an ink reser- 
voir. At the tip of 
the pen is a small 
aperture, out of which 

e ink flows. 

Christie's ruling- 
pen c has a triangular 
arrangement of con- 
verging points, which 
hold a drop of ink; 
the small triangular 
hole between the 
needle-points forms 
the ink-duct. 

Such pens are com- 


‘hawked about the 
streets. 


machines, by which 
letter and account- 
book paper are ruled, ; 
is made by doubling Ruling- Pens. 
| a piece of thin sheet- 

brass, forming a small trough for the ink. The end of the 
trough is cut obliquely, so that it rests on the paper, — the width 
_of the line depending on the width of the pen; the depth of 
color partly on the composition of the ink, and partly on the 
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RUMBLE. 


speed of the tool over the paper or of the paper under the tool, 
the latter being usual in ruling-machines 

The ink is furnished by a wetted strip of flannel, which is laid 
above the gang of pens. (See RULING-MACHINE.) The music- 
pen is similarly constructed. See Music-pen. 


Rumble. 1. A rotating cylinder or box in which | 
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RUNNER. 

2. (Saddicry.) A loop, usually of metal, used in 
harness-making to receive a running strap or rein. 
The gag-rein passes through runners suspended from 
the throat-latch on each side of the throat. 

3. (Vehicle.) The curved pieces of a sled or sleigh 


articles are placed to be ground, cleaned, or polished | which ren or slide upon the ground and support 
by mutual attrition. Grinding or polishing material the bed. The best are made from a natural bend or 
or merely sawdust or bran may be added, according | crook, and best of all is to dig up a tree and use the 


to the need of the subject. Chains are cleaned of | 
rust, castings of sand and scale. Small articles are 
polished by means of the rumble. | 

The machine is extensively used in various trades, sometimes 
being calleda fambling-bozr or a shaking-machine. Itis used ,— | 
‘ For polishing needJes, pins, and stecl-pens with sawdust and | 

ran. 

For polishing bone buttona with sand. 

For polishing lead-shot with graphite. 

For scouring «mall castings to remove the sand coat. 

For brightening tacks in water before tinvipg. 

For cleaning the rust off cannon-balls. 

For drying coin blanks, etc., ia sawdust. 

For dis-olving guns in spirits of wine for making lacquers 
and varnishes. 

2. (Vehicle.) An elevated seat behind the body 
of a carriage. 

Rum’bow-line. (Nautical.) Condemned can- 
vas, rope, etc. 

Rum'swiz-zle. An Irish fabric made of undyed 
foreign wool. 

Run. 1. (Mining.) The direction or lead of a 
vein of ore, or a seam or stratum of other mineral, 
as of coal or marble. | 

2. (Founding.) A mold is said to run if the metal 
makes its way along the parting, or in any other 
way appears on the outside edges of the flask. It is 
avoided by wcighting the flask. 

3. A plank laid down to support rollers in moving 
buildings and other heavy objects. Also as a track 
for wheel barrows. 

4. (Nautical.) a. The aftermost part of a ship's 
bottom, which becomes gradually narrower from the 
Hoor-timbers to the stern-post. 

6. The course or distance sailed by a vessel. | 

c. To run out a warp, hawser, or cable is to carry 
out its end to any object, for the purpose of moor- 
mes warping, etc. 

o run owt the quns. To force their muzzles out 
of the port by means of the side tackles. 

To underrun a cable or hawser. To pass along it | 
in a boat, the cable being lifted from the bottom at | 
the bow of the boat and passed out over the stern as | 
she proceeds, in order to examine it or for the pur- 
pose of weighing the anchor. 

To let run a rope. To unloose it. 

Run'dle. 1. The step or round of a ladder. 
rung. 

2. (Nautical.) The drum of a capstan. 

3. One of the bars in a LANTERN-WHEEL (which 
see). 

Rung. 1. The rownd stick forming a step of a 
ladder. . 

2. The spoke of a wallower or lantern-wheel, or | 
one of the radial handles projecting from the rim of | 
a steering-wheel. 

3. (Shipbuilding.) A floor or ground timber of a 
ship's frame. The spaces between the rungs are spir- 
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4. One of the bars of a windmill sail. 

Rung-head. (Shipwrighting.) The upper end 
of a ship's floor-timber. 

Ruo’ner. 1. (Milling.) The revolving mill- 
stone of a grinding-mill. It is usually the upper 
stone, but not always. Sometimes both stones (F, | 
Plate XXII.) are driven, and thus become the upper | 
and dower runner, respectively. See GRINDING- 
MILL, 


SLEIGH. ) 


natural bend where the bole of a tree spreads out to 
form a root. This portion is very tough, and holds 
the roller well without splitting. (See S.Lep; 
In factories, where the same amount of 
care in selection cannot be exercised, runners are 
made of bent stuff. Farmers prefer a natural crook. 
The material depends on the part of the country. 
In Ohio, blue-ash is admired, oak is much used. Red 


Fig 4502. 


Runners. 


beech is lasting, and wears very smooth. c, Fig. 4502, 
shows a runner attached to a wheel to be used, when 
permitted by the condition of the roads, for 
sleighing. 

4. (Founding.) Specifically, the horizontal chan- 
nel — one or more —cut in the sand from the bot- 
tom of the gate to the space left by the removal of 
the pattern, and through which the metal runs. 
This term is, however, constantly used as a synonym 
for gate or git. 

5. (Nautical.) <A thick rope (d, Fig. 4502) rove 
through a single block, a hook, attached to one end 
and the other passed around one of the tackle-blocks., 

It may be applied by attaching the hook of the 
runner and also the hook of the lower tackle-bloe x 
to the body to be moved ; or the lower may consti- 
tute a standing block by being hooked to an eye- 
bolt. 

A whip and runner has a single block only, at- 
tached to the fall of the runner. See TACKLE. 

6. (Optics.) A convex tool (a, Fig. 4503) of cast- 
iron on which lenses 
are supported while 
grinding in the shell 
b. The shell is of 
cast-iron, and is cast 
upon a mold made 
from a wooden pat- 
tern. The pattern is 
shaped on the lathe 
to correspond to a templet. The templct is a piece of 
sheet-brass or glass, whose edge is curved to the 
radius required. This is the backward way of stat- 
ing it, but is consecutive, starting from the shell. 

o. (Stone-working.) The upper, moving slab 
(Fig. 4503) in the process of grinding and polishing 
stone. The upper may be a sinaller piece of marble 
or stone, which is ground or polished, as the case 
may be, while it effects the same upon the lower (0). 
The upper is generally the harder quality. 


Runner. | 


RUNNER-BALL. 2004 RUSH-LIGHT. 


In some cases, the runner is of iron, with a raised ‘69,893. Beans...... 15, 10, *67 ; 2,510. Smith ..... 28, 8, '42 


rim around the upper surface to form a tray which en oe i or Li So anorea 7. 1.68. 
holds the sand and water. The bottom of the tray , i‘ 69,937. Albrightand | 
is perforated and allows the abradant to pass through, | RUnnihe: teiny te pull on He acu a sete es Et 11, °66 
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grinding surfaces. Check Hook. (running-line hal- 

In each case, sand or other powder is the cutting | 74,623. Smokey ....18, 2, °68 | Lr) cckows cannes, 16, 7, ‘6l 
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obvious reasons, and is moved by means of a long | ing-rein runs to and Kuckcl...... 27, 11, °66 


martingale ; does 
not involve the 


check)........... 17, 9, °42 


Run/ning-rig’ging. (Nautical.) Ropes for ar- 
ranging the yards and sails, as — 


handle secured to it in the manner indicated. 

8. (Weil-boring.) A loop- -shaped piece for taking 
hold of the ¢opit or top-piece of the train of boring- 
rods. 

9. The slider of an umbrella to which the spread- 
ers are pivoted. 


Run'ner-ball. (Gunpowder.) A wooden disk | Braces. Inhauls. 
h f Sheets. Outhauls. 

which crushes the mill-cake through the meshes o Halyards, Brails. 
the sieves in granulating gunpow der. Clewlines. Leech-lines. 

Run’ner-stick. (Founding.) A cylindrical or | Bovlines. Slab-lines. 

Buntlinoes. Tripping-lines. 

slightly conical piece of wood, which acts as a pat- | rites. Reet. tackle. 
tern to form the upright part of the gate. Its point | Tacks. Tyes. 
is stuck in the sand of the lower molding-box and | Downhauls. Vaugs, ete. 


the sand of the top part rammed around “it. It is 
withdrawn before lifting the latter. 

Run/ner-tackle. (Newutlical.) <A luff-tackle 
applied to the running aul of a rope passed through 
a movable pillow. See RUNNER. 

Run/ning-block. (Nwuticw/.) A hooked block 
which moves as the fall is hauled upon. — In contra- 
distinction to that block of a tackle which is hooked 
to a stationary object, and is called the standing-. 
block. 

Run'ning-bow'line Knot. (Nautical.) The 
end is taken round the standing part and made into 
a bowline around its own part. 

Run/ning-bud'dle. (AMininy.) See BUDDLF. 

Run/ning-gear. (Vehicle.) The entire portion 
of the vehicle below the bed or body. Specifically, 
the wheels, axles, perch (if any), hounds, bolsters, 
and tongue. 

Run'ning-hand. (Printing.) A font of type in 
imitation of running-hand. 
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Run’/ning-knot. See Knor. 

Run'ning-off. (Founding.) Opening the tap- 
hole of a blast-furnace to allow the metal to flow 
into the channels and thence to the molds. 

Run’ning-part. (Nautical.) The hauling part 
or fall of a tackle; as distinguished from the 
standing part. See TACKLE. 

Running-rein. (Menage.) A driving-rein which 
runs over pulleys on the headstall to increase its 
freedom of motion. It frequently passes over sheaves; Ru/ral Lock. ing the Prepuce. 
on the bit and returns up the cheek, so as to pull! (Locksmithing.) <A 
the bit up into the angle of the mouth. See the fol- | cheap kind of lock with a wooden case. In Fig. 
lowing patents : — 4505, K is the key having studs which le spring 

_» | tumblers 1 H’ out of the notches atin the spring- 
GB886, Harris 16, 4) ‘64 | ABI2. Donchoo 2.2, vee bolt C. The spring-tumbler ¥ is raised from the 
66.213. Haines.....10, 7,'66 69.965. Chapman ..97,11! 66 | notch d when used as a latch. 


See R1cGinc ; also the above under their respec- 
tive heads, 

The term is in contradistinction to standing-rig- 
ging, which includes stays, shrouds, etc. 

Run'ning-ti'tle. (Printing.) A line at the 
head of a page indicating the subject. Head- 
line. 

Run of Stones. A pair of mill-stones in work- 
ing order. See GRINDING-MILL. 

Run Through. (Founding.) A mold is said to 
be run through when a quantity of metal is made to 
enter at one gate and out at another, to remove sul- 
lage, air, etc., and make the casting solid. Also 
called FLOWING. 

Run-up. (Bookhinding.) A fillet-mark which 
runs from head to tail on the back, without ee: 

| with the horizontal cross fillets on the panels. 

Ru'pert's Drop. A tear-shaped drop of wnan- 
nealed glass. On breaking a piece from the point 
or tail the whole drops to pieces. This philosophi- 
eal toy was first boat into notice, perhaps invent- 

| ed, by Prince Rupert, nephew of Charles I. of Eng- 
land. 


‘“Mr. Peter did show us the experiment of the chymicall 
glasses, which break all to dust by breaking off a little small 
end; which is a great mystery to me.’’ — Pepys, 1662. 


Rup’tur-ing-for’ceps. (Surgical.) An instru- 
ment used in ruptur- | 
ing the prepuce in cases # 
of phimosis. It is in-\ 
troduced between the 
clans and the as ate 


distending the latter 
to rupture or forming 
a director for the bis- 


toury. Hutchinson's Forceps for Ruptur- 


yey ean --21, 6, °67 ie. B19. Clark ...... 20,11.°68, The illustration shows a late invention, agreeing 
artman ...28, 6, ‘64 13,315. Clark ...... 28, 1, ‘68 in all substantial respects with the locks of Egypt, 
65.216. Hartman , 61,522. Donehoo ...29, 1, '63 
(anti-friction roll- 62.139 Christ and 3,500 years ago, and those of Syria, yet used. See 
ee eee 28, 5,66! Stehman......... 23, 1,°661 «!, Fig. 2980, page 1339. 
pee lias! i ee ae meen ‘Rush-light. A tallow candle with a rush wick. 
79.934. Ferry ......89) 6.'68 | 67,837. eiaccee ; tush-lights are made in the same manner as dip- 


72,729, Fink....... 81,12, "67. (over-bead) ...... 20, 8, 67 candles, a peeled rush being used for a wick. One 


RUSSET. 


Rural Lock. 


narrow ribbon of the rind is left on the pith to hold 
it together. The rushes thus prepared are bleached 
and dried. They are dipped darn in the melt- 
ed tallow several times, as usual with dip-candles. 
Fifteen inches of rush-light is said to burn about 30 
minutes, There are 1,600 rushes in a pound, and 
it takes 6 pounds of fat to dip them; the cost is 
thus very low. So says Gilbert White. 

Russet. (Leather-minufacture.) The condition 
of leather when it is finished, excepting the opera- 
tions of coloring and polishing the surface, either 
the flcsh or grain, as the case may be, according to 
the purpose for which the skin is intended. This is 
called russet-finish, and in this condition leather 
is stored to be sag) ae ae in fair leather, that is, un- 
colored, b/ack on flesh or black on the grain, for 
harness, boots or shoes, or for other purposes. 

Rus/sia-—duck. (Fabdric.) Fine white linen can- 
Vas. 

Rus’sia-leath’er. Russia-leather, also known as 
jucten, has a peculiar faculty for resisting moisture 
and the ravages of insects. As its name indicates, 
it was originally made in Russia, all kinds of hides 
being emploved, but it is now made in Paris, where 
only goat and sheep skins are employed for the pur- 
pos:. : 

The following is a summary of the Russian process : — 

1. The dried skins are softened by steeping in water for from 
5 to 12 days, according to temperature. 

2. Unhaired by a lime bath, 8 feet in diameter, 7} feet deep, 
and containing 185 pounds of slaked lime. 

8. When the hair elips, the epidermis is scraped off on the beam. 

4 The flesh side is cleaned by a fleshing-knife. 

5. Steeping and beating to remove the lime. 

6. The remainder of the lime neutralized and the hides 
swelled in a vat containing a fermented menstruum of rye-meal, 
1,100 pounds ; oatmeal, 450 pounds; salt, 6 pounds. Leaven 
to ferment. 

The acetic acid developed raises the hide and counterncts the 
lime. An infusion of white gentian for 24 hours is sometimes 
used to get rid of the alkali. 

7. The skins are steeped in an Infusion of willow-bark. 

8. The skins are placed in a pit, interstratifled with layers of 
willow-bark and subjected tothe pressure of planks and stones 


for from 15 to 28 days, the steep of the former proccss being 
employed. 


2005 


9. The skins are draten, fresh bark and solution being em- | 


ployed, and the skins packed into the pit, as before. 

This is repeated till from 3 to 6 such changes have been 
mae, according to the thickness of the skin. 

10 The tanned skins are softened by maceration in a paste 
of oatmeal], 130 pounds; salt, 9 pounds; warm water. 

This quantity serves for 150 akins. 

1]. The leather is clenned and drained. 

12. The leather js curried; a mixture of seal-calf oil 2, 
birch-bark oil 1, being employed, and carefully spread on to the 
extent of 9 ounces of oil toa skin. 

18. The skins are stretched upon cords in an open shed and 


dried. 

The French plan is as follows : — 

- Unhairing by a weak steep of lime and potassa. 

. Scraping on the beam. ; 
. Rinsing and fulling. 
Washing in hot water. 
. Steeping 8 dave in a farinaceous fermenting liquor. 
Washed, and scraped with a fleshing-knife. 
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then dilated. 
8. 15 days’ steeping in a rimilar steep. 
9. Washed previous to tanning. 


| 


. Immersed 48 hours in a paste of rye flour, fermented, and | 
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10. Steeped for from 7 to 14 days in a warm infusion of 
willow-bark. «a 

The skins are handled twice a day, and pressed for an hour 
each time. 

11. Drawn and dried. 

12. Curried. a. Treated with fish-oll; the hide being sheaved 
to equalize it, stretched and pommmeled to supple it. 

6. Grained by weighted rollers, whose surfaces have raised 
parallel and intersecting threads, so dispoeed as to give the de- 
sired pattern. 

c. Treated with oil of birch on the flesh side. 

18. Colored . Pommeled, slicked, and hard brushed. 

The ved color is given by alum and a decoction of Brazil and 
sandal woods; the dbiuck by a solution of sulphate of iron and 
sandal-wood. It is evident that the sandal-wood has something 
to do with the peculiar fragrance. 


Rus'sia-mat’ting. Matting manufactured in 
Russia from the inner bark of the linden (Ti/ta 
Europeu). This matting is much used for packing, 
and the dus¢ of which it is composed is used for tying 
up plants. 

us/sia Sheet-i’ron. Shieet-iron made in Rus- 
sia, and having a smooth, glossy surface of a purplish 
color, sometimes mottled: The process has ben 
long se aah to be a secret, or it has been Bub 
sed that certain secret compositions are used. 
here may be some truth in this, and it does not 
appear that all the manufactories follow exactly the 
same order of treatment. The process has heen ob- 
served by many travelers, among whom may be cited 
Pumpelly. One authority states that the metal is 
not subjected to any secret process, but that the 
iron is, in the first place, a very pure article, ren- 
dered exceedingly tough and flexible by refining and 
annealing. Its peculiar surface is a combined sili- 
‘eate and oxide of iron, produced by passing the hot 
sheet, moistened with a solution of wood ashes, 
between polished steel rollers. 

Most of the attempts to imitate the Russia sheet- 
iron have been to give it a surface of carburet of iron. 

Probably the most reliable description accessible 
is that given by Captain Meshtcherkin, a Russian 
mining-engineer conversant with the manufacture, . 
to Dr. Percy. 

According to this officer, the manufacture is prin- 
cipally confined to the eastern or Asiatic side of the 
Ural Mountains. 


Charcoal iron from magnetic ore. carbonate. or red and brown 
hematite, and refined in the charcoal finery or the puddling- 
furnace, is employed. It should be rather crystalline than 
fibrous, and contain sufficient carbon to render it somewhat 
** steely.”” The puddle-balls are rolled into bars 5 inches wide 
by } inch thick. Kither one or two pairs of rolls, making not 
less than 50 revolutions per minute, are employed. 

The sheets are extended under a trip-bammer (a, Fig. 4607) 
having a wrought-iron head faced with steel, and weighing 
about 60 poods (2,160 pounds); the anvil is of white cast-iron ; 
both should be quite hard. Another trip-hammer (>), having a 
broader face, weighing 40 to 50 poods (1,440 to 1,800 pounds), 
attached to a lever fulcrumed more nearly at the center than 
the first, is employed in polishing. 

The reheating furnace is shown in section at ¢ and {fn plan at d. 
The fireplace e extends under the bed of the reheating-chamber 
from end to end, and the gareous products of combustion arecaf- 
ried into the chamber through five equal openings y on ench side, 
and are finally carried off by the chimney A. 1 are the grate- 
bars, and & & the doors of the fireplace and ash-pit. / is the 
charging-door. This and the other doors are made as tight as 
possible, in order to prevent access of air to the plates being 
heated. Wood is the fuel ured, and rome of this also sur- 
rounds the pile in the reheating-«hamber. The puddle-bars are 
cut into strips 29 inches in length, which are then heated to 
redness and cross-rolled some 12 or 14 times, until they are 
about 29 inches square. The shects thus produced are then 
cleansed with a wet broom, arranged in packets of three, and 
passed through the rolls about ten times, powdered char- 
coal having been previously sprinkled in between them, and 
afterward sheared to the dimensions of 28 - 56inches. Each 
sheet is then brushed all over with a mixture of birch-charcoal 
powder and water. From 70 to 100 sheets are made up into a 
packet m, which is bound with waste sheets and slowly heated 
for 5 or 6 hours in the furnace, surrounded by logs of wood, in 
order to consume any free oxygen present. The pile is then 
removed from the furnace and placed under the first hammer, 
being manipulated so that the blows fall upon it in succersive 
rows from end to end. When it has been gone over about six 


times in this way, it is removed and the sheets are alternated | 
with some which are completely finished, making up a packet 
of from 14\) to 200 sheets ; these ure subjected to the action of the | 
second hammer, under which they are passed twice in a similar 


| 
: 


t 
| 


manner, which com- 
pletes the smoothing | 
process. 

After the second 
hammering, the 
packet ia opened, 
the surface of each 
sheet is again | 
cleaned with a wet 
broom, and itis set 
in a vertical rack to | 
cool: it is then 
sheared to the di- 
mensions of 28 < 56 
foches. ' 

Professor Pumpel- . 
ly ,;who witnesa-ed the ' 
process employed in 
the works at Nijui 
Tagilsk, attributes 
the superiority ofthe 
Russian product in» 
great part to the 
cleanliness observed 
and the skill and 
carefulness of the 

Russia Sheet-Iron (Hammers and workmen. He states | 
Furnaces) that when thin 

sheets are required, 

the rolling is repeated a third time in packages of four or six. 
The spotted sheets are separated into two inferior classes, and 
their diminution in value is deducted from the workmen’s pay. 

The fire-proof bricks used in lining the furnace are made of 
fine quartz sand, merely sprinkled with lime-water before being 
molded and burned. 

By another account, the rollers used are not formed in a 
lathe, but cast at once of the requisite smoothness and regular- 
ity in molds rubbed over with graphite While the plates are 
being rolled, the edges are kept free from gaps by paring them 
with large shears. They are then placed in packs of from 10 to | 
20 on a moving bench, which passes them to and fro under a | 
hammer of 40 poods’ weight; both sides are alternately ex poved 
to its action, and a man carefully brushes off the scales that are 
continually produced on the surface. The parings are mixed 
with half their weight of charcoal and converted into bar-iron. 


Herbert Barry, late director of estates and iron- 
works of Vuicksa, thus describes the manufacture :— 


The refined iron is hammered under the tilt-hammer into 
narrow slabs, calculated to produce a sheet of finished iron, 
53 inches by 3 inches, weighing when finished from 6 to 
12 pounds. These slabs are put in the reheating-furnaces, 
heated to a red heat, and rolled down to a sheet in three opera- 
tions. These are subsequently hammered to reduce the thick. . 
ness and confer the glance. A number of these shects, having | 
been again heate.! to a red heat, have charcoal-powder sifted be- 
tween them. The pile, then receiving covering and a bottom in 
shape of a sheet of thicker iron, is placed under a heavy ham- 
mer; the bundle, grasped with tongs by two men, is pulled 
backward and forward by the gang, so that every part may be 
well hammered. When the redness goes off, they are finished, 
so far as this pirt of the operation goes, and have received some | 
of the glance or necessary polish. They are then again beated | 
and are rolled between cold finished sheets. They are again | 
hammered, and, after this process, are finished as far as thick- | 
ness and glance are concerned. 

Thrown down separately to cool, they are taken to the shears , 
and trimmed. Each sheet is then weighed,and after being thus | 
assorted in weights, they are finally sorted into firsts, seconds, | 
nod thirds, according to their glance and freedom from flaws | 
and spots. A first-class sheet must be like a mirror, without a 
spot in it. 

The general weight per sheet is from six to twelve pounds, the 


J 


larger demand being from ten to eleven pounds; but they are | 
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made weighing as much as thirty pounds,and may then aliost 


be culled thin boiler-plates, being used for stoves, etc. 

The appearance of Russia iron is imparted to sheets (No. 22 
wire gage) by dipping them while warm in a mixture, the con- 
sistency of molasses, of chalk, porceluin-clay, and graphite, in 
equal parts. When dried, they are further rolled and annealed, 
and afterward dipped in a pickle of 1 part sulphuric acid to 3 
water till free frum scales, then allowed to remain a short time 
in a lye of 1 potash to 20) water, filtered ; afterward washed with 
clear water and smoked io an oven heated with light wood; 
the soot is burned off as the heat increases, and a carburet is 
formed on the surface with which it is closely combined. The 
plates are now gradually permitted to cool, and then hammered 
or rolled and tempered in a tightly closed chamber lined with 
fire-brick, when they may be again lightly hammered or passed 
through the polishing-rolls. 

At the sheet-iron works in Brooklyn, an engine of 200 horse- 
power drives an automatic steam-hammer weighing seven tons. 
The rolled sheet-iron is greased and arranged in packages of 
thirty or more sheets. Each sheet is ubout 24 feet wide and? 
feet long. The packs are then run into an oven and exposed to 
heat until the surface has attained the proper degree of oxida- 
tion. The pucks are then transferred to the hammer, all the 
sheets in the pack being hammered at once. The anvil is mov- 
able, and the workmen change the position of the pack at each 
stroke of the hammer, so that every portion of the iron will be 
acted upon. 

At the McKeesport Iron-Works, Wood’s process is used. A 
heavy hammer falls vertically on the sheets with rapid blows as 
they are passed over an anvil, the face of the hammer and the 
anvil being pitted with small indentations. It is the passage 
under this hammer that does the planishing, giving the even 
surface, mottled finish, and density of fiber which characterize 
the Russian. The charcoal iron is rolled into bars and cut, the 


' scale is removed, after which it is rolled into sheets of different 


thicknesses, then cold rolled, then heated to a cherry-red, and 
passed under the planishing-hammer three sheets at a time. 

The following are condensed descriptions of United States 
patents for modes of making sheet-iron similar to the Russian : 

No. 2,818, Wood, 10, 12, 1842. Rolled in usual manner, but 
left thicker ; oxide removed by acid ; cleaned and dried ; coated 
with linseed-oil ; two such plates placed between two others; 
the pack heated to a cherry-red and rolled repeatedly till the 
gloss is obtained. 

No. 2,824, Guilford, 22, 10,1842 Scale removed by acid; 


- washed and dried ; subjected to mutual friction in a box with 
‘Hid and stampers; beated to blue color; passed, while hot, 


through hardened and polished rolls. 

No. 8,048, Wood, 15, 4, 1851. Similar to No. 2,813, but the 
pack is rolled between shicld-plates The latter eventually be- 
come inside plates, being scaled, oiled, heated, and rolled as 
the others. Smoothed and glazed by cold rolling between 
shield-plates. 

No. 9,075, McCarty, 26, 6, 1852. Plates are scaled by acid 
bath and zinc in a lead pan during effervescence ; washed and 
dried ; heated to cherry-red in a lead bath; rolled while hot; 
mottled marks given by bammer-dressing on the rolls. 

English patent, No. 14,244, 1852 The sheets are rolled, piled 
in fours, and rerolled, trimmed, heated, rolled in packs, beated, 
packed (20 sheets) with intervening charcoal, hammered with a 
250-pound hammer; unpacked, packed (40 rheets) without 
charcoal, one hot and one cold sheet alternately; hammered by 
a 9)0-pound hammer; annealed and trimmed. 

No. 10,047, McCarty, 27,9, 1853. Planished rolls to give mot- 
tled marks to the tron sheets. 

No. 10,482, Pomeroy, 31, 1, 1864. Iron plates painted with a 
composition of graphite, charcoal, and soot or boneblack, diluted 
with aires and put on with a brush; heat and roll 

No. 21,692, Morris. 6, 10, 1858. Making a mottled, chilled- 
iron roll for rolling sheet-iron. The rolls are chilled, turned, 
polished ; dotted with wax according to taste; immersed in acid 
bath to etch in the intervals; placed in a lathe and rubbed with 
emery and oi] to take off the sharp edges. 

No. 21,772, Morris, 12, 10, 1858. Sheet-iron of carefully se- 
lected and prepared metal is passed between mottled rollers (as 


. above), placed in a muffle, heated to redness in a furnace ; made 


into a pack of ten, with intervening charcoal ; the pack placed 
on an anvil, which is made to travel to and fro beneath a gang 
of hammers; reheated ; rehammered ; annealed. 

No. 21,817, Chandler, 19, 10, 1858. Sheets are rubbed with 
or dipped into a paste of clay or peat, and metallic oxides; 
rolled, cleaned, mae into a pack, and rerolled. 

No. $1,184, Morris, 22,1, 1861. Rolled sheets are coated with 
oil, boxed, placed in a muffle, and heated to 900° Fah. ; ham- 
mered in the pack to combine the carbonized scale and form a 
carbureted surface. 

No. 82.341, Wood, 14, 5, 1861. Rolled sheets are annealed at 
a dull white heat; cooled; rolled between corrugated rolla to 
break scale, then between plain rolls; no acids; coat surface 
with oil and graphite; heat to bright red; roll in packs; rolls 
covered with oil and graphite 

No. 33,341, Wood, 3,9, 1861. Rolled plates are warmed and 
dipped in a bath of water, chalk, porcelain-clay, and graphite; 
withdrawn and dried; pack of ten plates heated to bright red 
and rolled ; acid bath to remove scale; alkaline bath to develop 
color; water bath; dried; heated in a smoky oven to cover sur- 
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face with carbon deposit, which becomes embodied in the iron ; 
cooled ; planished or rolled; tempered. 

No. 33,214, Riesa, 3, 9, 1861 Rolled plates are dipped in a 
bath of chalk, porcelain-clay, aud graphite; dried, packed, 
heated, rolled, and annealed. 

No. 33,544, McDaniel and Harvey, 3, 12,1861. Vacuum press- 
ure in the removal of acid liquor, and subsequent alkaline 
treatment. 

No. 34,294, Dixon, 4, 2, 1862. Rolled plates scaled by acid 
bath; wushed with adhesive, or rve-water: swabbed at less than 
a red heat with an enamel composition; kept at that heat for 
ten hours in ao oven; sheets placed in an annealiug-box with 
interposed charcoal-dust, and beated ; rolled in packs and an- 
nesaled. 

No 46,974, Pratt, 14, 2,1835. Sheet-metal immersed in acid 
bath at a prescribed heat ; removed, scrubbed. and immersed 
in alkaline bath; brushed with rotary brushes while wet; 
heated to dryness; immersed in oil bath at 100° to 150° Fah. ; 
dripped, and passed between polished steel-rollers; buffed by 
leather-rollers and chalk-dust ; colored over charcoal furnace. 

No. 48,918, Ells, 25,7, 1865 Sheets annealed; placed loosely 
in a cast-iron box, with scale of oxide, animal charcoal, coke, — 
lime, or other decarbonizing or cutting agents; agitated while 
heated in the furnace. 

No. 50,203, Grey, 26. 9, 1865. Heats the sheets previous to 
finishing; cools to a point below cherry-red; rolls without re- 
moving scale; repeats operation. 

No. 52,647, Perkins, 13, 2, 1865. Cleans and brightens me- 
chanically; then heats in an oven to develop color. 

No. 63,476, Perkins, 27, 3, 1865. Sheets packed with inter- 
vening iron turnings; heated, rolled, annealed : 

No. 53,258, Allen and Hinsdale, 20, 3, 1865. A fagot of fron 
has top and bottom steel-plates; heated, rolled into a bar; 
bar rolled into sheets; oxide removed by acid bath; washed; 
a pack often heated to redness and rolled. 

No. 56.789, Jones, Spaulding, and Perkins, 31, 7, 1866. The 
wrought-iron melted in a crucible with nitrate of lead, muriate 
of antimony, bone-dust, and graphite ; stir; remove flux from 
the top: run into molds and roll as usual. 

No. 61,034, Wood, 8, 1, 1867. After removing from the alka- 
line bath, and washing as usual in hot water, the plate is dried 
and heated in an oven below redness; dipped in a bath of oil 
and turpentine. 

No. 63,85, Miller, 16, 4, 1867. The rolled sheet, before a 
final rolling. is heated nearly to welding point by gas-jets, above 
and below the plate, just before entering between the finishing- 
rollers, 

No. 77,111, Siiaw, 21, 4, 1838. The heated iron, or the rolls, 
are mopped with a composition of graphite, animal fat, soda, 
and water 

No 81,993, Hinsdale, 8, 9, 1858. The bar-iron is scaled; 
washed ; dipped in a bath of clay 100, lampblack 1, prussiate 
of potash 5: heated and rolled; the sheet-iron is dipped in 
same composition and rerolled. 

No. 88,002, Atkins, 23, 3, 1859. Roll into sheets, scale with 
acid, neutralize with lime-water, oi]: Jay up the iron in packs 
with intervening charcoal and marble dust ; raise to a red-heat, 
roll singly ; reheat, and roll in pitirs, and so on; rolling till 
. cold to develop polish ; heat in packs to anneal; roll, and cool 
slowly. 

No. 95,554, Barker, 5, 10.1869. Roll: remove scale by acid; 
wash; potash bath,in which they remain till rolled; roll in 
packs, cold; mottled rolls, made by a peculiar process of chill 


castin 

No 98,344, Fields, 28, 12, 1869. Tron is of Franklinite 100, 
good pig-iron 400. Sheet-iron is scaled; dipped in a bath of 
flour of zinc 1, graphite 1, tallow enough to make consistence 
of cream, when melted; a pack of three sheets is placed be- 
neath a steam-hammer with a hard-wood face; the anvil having 
asimilar face; grain of wood vertical. 

No 103,323, Grey, 24,5,1871. Scale removed by an acid bath 
and subsequent heating on racks in an oven to raise the scale 
in blisters. <A thin, tenacious oxide forms on the surface and 
is preserved. Rolled cold, first singly, then in packs ; anncaled. 

No. 103,577, Craig, 31, 6, 1870. Plates are built into packs 
with intervening charcoal-dlust ; heated nearly to welding heat ; 
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rolled in packs; reviving the metal of the superficial oxide 

No. 114,956, Marshall, 16,5, 1871. Scale removed by saline 
bath and furnace heating: dipped in lime-water; heated to 
cherry-red and rolled in packs; anneal. 


Rus'‘ti-ca’'tion. (Masoury.) A general naine for 
that species of masonry in which the surfaces of the 
stones are left rough, and the several courses and 
the stones in each course are distinctly marked by 
sunk joints or grooves, either chamfered or other- 
wise cut, 
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Contrary to the import of the name, rustication 
admits of great variety of expression and very 
elaborate treatment. The faces of the stones are 
sometimes vermiculated or otherwise made rough ; 


‘the tooling occupying a panel surrounded by a 


smooth border terminating in the arris of the cham- 
fer, which constitutes the projection of the face 
above the surface of the sunk joint. 

The varieties of rusticated work are known as ver- 
miculated, punctured, frosted, staluctited, chamfered, 
according to the character of the ornamentation of 
the face, or some peculiarity of the salient edge. 

Vermiculated has coutorted tooling distantly re- 
sembling worms, from which its name is derived. 

Punctured is picked full of holes in lines or ir- 
regularly. 

Frosted has a fine, even roughness, distantly re- 
sembling hoar frost. 

Staluctited has ornaments like icicles, in imitation 
of those natural deposits from which the name is 
derived. ; 

Chamfered ; the salient panel has a beveled edge, 
having an angle of 135° with the face. 

Rus'tic Cham’fered Work. (j/asonry.) The 
chamfered edges of the face of the ashlar have an 
angle of 135° with the face, so that at the joint the 
beveling will form a right angle. 

Rus'tic Joint. (J/asonry.) A sunken joint be- 
tween stones, either square or chamfered. 

Rus'tio Or’der. That kind of bfilding in which 
the faces of the stones are hatched or niyged with the 
point of the hammer. 

Rus'tic Quoin. (Masonry.) The ashlaring at 
the corner of a house or wall, projecting from the 
face, and laid alternately stretcher and header with 
rustic joints. 

The quoins may have edges chamfered to an angle 
of 135° with the face of the building, so as to make 
a right angular joint. The faces of the stones are 
usually tooled. 

Rus'tic Work. 1. (J¥ood.) An imitation of 
rough or primitive work. Furniture for summer- 
houses and lawns, made of limbs of trees, taking 
advantage of natural crooks and crotches to form 
the shapes desired. See GARDEN-SEAT, Fig. 2159. 

2. (Stune.) Masonry jagged over with a hammer to 
an irregular surface. A margin around the joints 
is recessed. This is known as the margin-draft. 
When the face is made in imitation of ice, it is 
called frosted rustic-work. When contorted, it is 
called vermiculated work. 

Rust-joint. (jAfetal-working.) A joint made 
water-tight by a compound which oxidizes or sets 
on exposure to the air; as the following : — 

Quickly setting. Sal-ammoniac in powder, by weight, 1 part; 
flour sulphur, 2 parts: iron borings, 80 parts. Make toa paste 
with water. 

Slowly setting. Sal-ammoniac in powder, by weight, 2 parts ; 
flour sulphur, ] part: jron borings, 200 parts. 

The latter cement is the better one if the joint be not re- 
quired for immediate use. 

Ru-the/ni-um. Equivalent, 52.1; symbol, Rv.; 
specific gravity, 11.4; nearly infusible. It is of a 
gray color, hard and brittle. A rare metal found 
associated with platinum. It was discovered by 
Claus in 1845. 

Rynd (Grinding-mill.) The ball which sup- 

rts the runner on the head of the spindle. Sce 

ALANCE-RYND, FF, Fig. 536. 
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SABER. 


Sa/ber. (Weapon.) A sword having a curved | iced. 


blade, specially adapted for cutting. 


Three kinds are in general use in the armies of) hydrochloric acid. 


Europe and America. 

That for heavy cavalry has a slightly curved, 
heavy blade. 

The light-cavalry saber has a lighter blade some- 
what more curved. 

The horse-artillery saber is still shorter, lighter, 
and more curved, and has but one branch to the 
guard, 

Sa-bot’. 1. A wooden shoe made of one piece 
hollowed out by boring-tools and scrapers. 


We learn from Cicero that parrivides at Rome were | 


titted with a pair of wooden shoes before they were 
‘sewn up in the sack in which they were drowned. 

Sabots are cherished by the whole Gallic race, and 
might be used with advantage by other people for 
occasional protection on sloppy pavements and on 
wet ground, while about the duties of the kitchen, 
laundry, and kitchen-garden. 

Sabots in France are divided into the gros and the fins: the 
foriner being cotrse and sold at 14 cents per pair; and the latter 
at 40 cents, trimming extra. 

The kinds of wood used, beginning with the commoner varie- 
ties, are willow, poplar (Lombardy), beech, birch, aspen, ash, 
hornbeam, walnut. 

The wood is cut when it attains a certain size, and {a sold on 
the spot by auction. The sabotiers attend in person and work 
up their purchases on the spot, giving the crude form to tho 


sabots, which are afterward seasoned, and are then finished, | 


carved, and blacked in Paris or some other inercantile center. 
The seasoning of the wood takes about twelve months. Gros 
subots are sometimes dried and smoked to expedite the season- 
jag, and are finished aud sold by country makers and venders 
in their own communities. 

The timber is cross-cut in lengths for shoes and riven into 
blecks. They are roush hewn by a hund-axe, the operator be- 
ing culled a tateur, or cutter. Another workman, the parorr, 
or parer, now takes then. The cutting-tool has a bent bla le, 
a short handle, and its point hus a hook which engiyes a ring 
attached to the bench. The block is held in the left hand and 
stea lied by certain indentations and promipnences on the bench 
while it is being pared, assuming somewhat the shape of a last. 

The third workman is the creuseur, or secooper, who Works with 
augers and spoon-shaped cutters, called cad/éres. The blank 
is fixed by welges between posts on the bench, the heel pre- 
sented toward the workman, who scoops and gouges out the 
interior, testing his work by gages. 

After drying, they are carved, painted, and trimmed. 

Fig. 4507 is a compromise ; a shoe with double 
wooden sole, hav- 
ing a double flex- 
ible shank D in- 
terposed between 
the toe and heel 
parts. 

2. (Ordaanee.) 
. A etreular 
block, usually of 
wood, — hollowed 
out and fixed by 
tin 
projectile, so as 
to maintain its proper position in the bore of a gun, 


Fig. 4507. 


a& 


to prevent its upsetting im loading, wobbling in dis- | 


charging, and to decrease windage by occupying the 


bore more perfectly than can be done by the projec. | 


tile itself. 

6. A metallic cup or disk fixed to the bottom of 
an elongated projectile, so as to fill the bore and take 
the rifling when the gun is discharged. 

Sa-bo-ti-ere’. A French apparatus for making 
ices, It consists of an outer pail of wood and an 
inner vessel of metal, to contain the cream to 


straps to @ 


Le | 


SACCHAROMETER. 


In the intervening space is a mixture of 
' pounded ice and salt, or of sulphate of soda and 
The contents of the inuer vessel 
are agitated by a handle, and the frozen cream is 
occasionally seraped down. 

Sab're-tasche. A leathern pocket suspended 

on the left side from the sword-belt of a cavalry 
' officer. 
: Sac’cha-rom’e-ter. A hydrometer graduated 
to indicate the amount of sugar in worts and other 
saccharine solutions,  Bate’s is generally used in 
England. 

It consists of a brass ball with a eylindrical stem, 
graduated into 30 parts, each corresponding to yalra 
of the specific gravity of water, the relative length 
of the divisions being such as to compensate for the 
increased volume of the submerged portion as it 
sinks in the liquid. Tables are prepared, showing 
the percentage of sugar contained in worts of specific 
|" gravities corresponding to the indications of the 
scale. 

The optical saccharometer is a form of polariscope 
| devised by Mitscherlich with special reference to 

testing sugars by polarized light. It is provided 

with a graduated circle for measuring the angles of 
polarization, which serve as a basis of comparison for 
the different qualities. 


The saccharometer usually employed in this country and on 
the Continent of Europe is Baume's. It consists of a bulb hav- 
ing a sinaller bulb beneath, weighted with mercury or shot, and 
a yriduated stem above. In water it sinks to a certain mark, 
but in sirup it rises in proportion to the density of the latter. 
Itisa Aydrometer with marks which render it specially applicable 
to the uses of determining percentages of sugar in solution or 
in sirups. The alcoho/meter, and others of this class ditfer in 
_ their graduations, which render them epecially applicable to a 
specific class of liquids or solutions. A degree on the scale of 
the siceharometer marks 0.014 parts of sugar in the sirup. 
Thus, if the saccharometer, floating in sirup, marks 10° B., we 
, have .O19 x 10 = .19. and know that there is 19 per cent of su- 
garin that sirup. If the sirup is boiling, bowever, it is lighter 


than when cold by about 3°. Thin juice is of the same deusity, 


Fig. 4608. 


hot or cold. See HYDROMETER. 

A eaccharometer commonly employed by 
' brewers in England for testing worts is of 
copper, and has a flat stem having a pro- 
jection a at the upper part to receive a se- 
ries of weights marked 1, 2, 3, 4,5, 10, 20, 
30. At the temperature of 62° Fah., the 
instrument sinks in distilled water to the 
mark 6. A barrel (36 gallons) of pure wa- 
ter at this tempcrature weighs 860 pounds. 
If the instrument be placed in a liquid 
weighing 361 pounds to the barrel, it will 
sink only to the mark ¢. The distance be- 
' tween these two marks is divided into 10 
equal parts, each equivalent to a difference 
of! ., of a pound in the weight of the liq- 
uid. The number of pounds and tenths 
which a barrel of wort weighs over 300 is 
-ascertained by placing weights over the Wort-Saccharometer. 
projection sufficient to sink the stem to one 
of the points 4 ¢ or one of the intermediate graduations. Thus, 
if the weizhts 10, 5, 2 be required to sink the instrument to the 
mark numbered 3 on the stein, the weight of the wort will be 
377.3 pounds per barrel. d is a veasel fur containing the wort 
to be operated on. 

.One mode of detecting the character of a saccharine solution 
is by the polarization of light, observation being made of the 
extent to which a given volume of a saccharine solution twists 
-aray of polarized light. 

By peculiar operations, the presence, quantity, or relative 
proportions of cane and grape sugar may be determined. Both 
cane and grape sugar twist the ray to the right, but the former 
alone has this power inverted on ebullition with hydrochloric 
acid, This furnishes experimental data for the quantities of 
each present 

Another mode consists in converting the cane-sugar into 
grape-sugar by boiling with dilute sulphuric acid for two or 
three hours and then heating with solution of potash or soda, 
and comparing the depth of color of the resulting dark brown 


SACK. 2009 SADDLE. 
iquil with similar liquids prepared from known weights of; is suddenly ‘‘ let go’’ while lifting, the load will remain sus- 
sugar. pended just where it is. The principle of this latter is found in 

rape ogee will alxo reduce an alkaline solution of tartrate | the differential pulley. 
of copper with precipitation of orange-yellow suboxide of cop- > . 
per. This reaction is perfectly definite, and may be applied in|; Sack’ing. (Fubric.) A coarse hempen or flaxen 
the estimation of grape or cane sugar, or both. ‘fabric, made for bags and bed-bottoms. 


Sack A bag of leather or fabric, used for hold-| Sack-lift’er. The apparatus (Fig. 4511) is used 


ing grain, salt, coal, and innumerable other articles. | 95 ® litter and a truck. It is 

Ba elena ara cape iat re turned up on end to receive Fig. 4511. 

word sar. e only one which surv e ; cele. Relea 8 P 

confusion of tongues at Babel, being the same in all languages. the . l ee - placed 
Each man, as soon as he found something was going wrong, OD the mova platiorm a@ ; 
called for his sack: ta carry home his tools in. it may then be wheeled to 

Sacks are made in Western India from the inner bark of the the wagon or storehouse. and 
Aantiaris saccidora. A section of the tree about one foot in di- t) ae sated shoulde hi } 
ameter is cut off, of the length required for a sack ; soaking and | U/l€ SacK raised shoulder-high 
pounding loosens it, and it is stripped off asa squirrel is skiuned. | by turning the winch 4, which 
Sew up the end, and the thing is complete. The bark is also operates the rack ¢ attached 
used, pounded thin, cut up to the pattern required, and sewn to the plattorm A pawl d 


together like any other fabric. 
The Spanish wine called sack, which would appear to have ; prevents the descent of the 
platform when the winch is 


formed the principal nutriment of Falstaff, is said to derive its 
name ftom the leathern sacks containing it ; others, however, let £0. 
Sac'ris-ty. (Architec- 


think it a corruption of sec (dry). 
furc.) That apartment of a 


Sack’but. (Music.) a. An ancient wind-instru- 
ment mentioned in Daniel iii. 5 - 15. church in which the conse- 
6. A wind-instrument of the trumpet species. It is | crated vessels and the vest- 
ments of the clergy are kept. 


of a low pitch, and the tone is mod- 

ulated by lengthening and shorten-| Sad/den-ing. (Dycing.) 

ing by means of sliders. See Trom- | A method of applying several ai 
mordants to cloth to be Sack-Lifter. 


BONE, 
Sack’cloth. (Fubric.) Coarse | printed. 
stulf for sacks. Sad/dle. 1. (Saddlery.) A seat or pad to be 
Sack-fil'ter. See BaG-FILTER, | placed on the back of au animal to support the rider 
page 209. or the load. Besides the ordinary kinds, the man’s 
ack-hoist. An adaptation of | saddle, and the side-saddle for women, there are cart, 
the wheel and axle to form a con-| gig, pack, ambulance, camel, and ox saddles. The 
tinuous hoist for sacks and pack- | camel is used in Asia and the northern part of Af- 
ages in warehouses, etc. In F if rica. The ox is the ordinary beast for riding and 
4509, the wheel is turned by pull- | for burdens in the interior of Africa, as witness Liv- 
ing on the endless chain a; the | ingstone, Speke, Grant, Baker, Barth, Chaillu, Reade. 
links of the hoisting-chain 6 engage 
sprockets on the axle; while one 


The earliest saddles on record are those of Egypt (a) and Per- 


i 


: : 1: : ale sepolis. They were not for riding, but were analogous to our 
end is ascending with a sack at-° parness-anddies, except in their po- ; 
tached, the other descends to re- ‘sition. They rested on the withers Fig. 4512. 
ceive another sack. . of the horses, and were secured in 
r . - place by belly and collar bands © 
The apparatus nie) have a fric- They were attached to a yoke which 8 5 
4 


tion-brake and a ratchet and pawl sed over the shoulders of the — J LA _ F&F 
, ; P pes > £m Li 
to prevent the weight falling should | reo la vie . meant v ke SNS as 
stl ched he pole or tongue © ie > fi 
the hoisting be suspended for a chariot. The saddle had a hook for a ee (i 
moment. _ the bearing-rein, and had a single a. 


. . trace, on the aide of the horse 
The dispatch-hoist (a, Fig. 4510) is spe- See page 1062 
cially intended for sacks of corn, bales of gxinst the pole. Seepage live 


2 a (b ras sub- 
leather, and other articles not liable to eee Pf eapllpatas o- (0) wat 8a 


injury if let down quickly. The load re- Equestrians used cloths secured 
mains suspended just where left, until by ee The Persian seat-cloths 
released by reversing the action of the yon abundant, but they had no ~ 
main wheel The descent can be regulated ,,,,. 

by this wheel, the rope remaining station- The saddle referred to in our 


, . | translation of the Bible, 1890 nb. c , 
The safety-hoist (b) is adapted for goods and subsequently, was doubtless « \ 
requiring care in lowering. The main wheel,on being reversed, | aioth fastened by a surcingle ' 
causes the load to descend at a moderate speed, and can be kept The aaddle of Alexander (820 B.C.) 
going by an occasional pull at the rope. Ifthe load be allowed ya. without a tree or stirrups ; the 
to run, it will gradually check itself until it stops. If the rope .jo¢) on which he rode was secured: 
.by girth and breast-band The 
Fig. 4510. equestrian represented on the Etrus- 
can vase of Cardinal Gualteri rode 
on a naked horse. Even after the 
introduction of cloths, it was es- 
teemed manly to do so. The Roman 
cavalry, until the time of Nero, pa- 
raded and reviewed without cloths 
| or coverings, in order to show plainly 
' the condition of the animals. Nero 
added cloths for show, and in the Ancient Evyptian and 
time of Alexander Severus (A. p. 222) Persian Saddles. 
they were splendidly accoutered. 
Pliny states that one Pelethronius first introduced seat-cloths. 
Xenophon «peaks of the gorgeous and excessive coverings of the 
Persian horses. The Germans despised them after they were 
fully adopted in the Roman army. What may be termed pad- 
saddles, of leather, are mentioned a. D 34. 
The invention of the saddle has been attributed to the Selians, 
Sack- Hoist. a people of ancient Franconia. Hence, perhaps, the Latin sel/a. 


Sack- Hoist. 


SADDLE. 2010 SADDLE. 


_— — 


Leaving a doubtful passage in Zonaras referring to the fall of | civilian traveler uses a pair of saddle-bags, an ado/ski or trunk 
Constantine the Younger (A. D. 340) from the sea, which may laid over them, and sits upon a cloth spread over all. 

mean a saddle, but more probably means his seat on horseback, | The dignitary or cavalry soldier rides upon a saddle with high 
we find the saddle fully described in the time of Theodosius. In ridges for pommel and cantle. The stirrup is shaped like a 
the code of this monarch, published about the year 385, there shoe-sole, and is open at the side. The stirrup-leathers are 
is a rescript which directs that the weight of a saddle and bridle short. The rider mounts from the off side. 

for post-horses should not together exceed 60 pounds, — a very Fig. 4513 is a view of a camel’s saddle and gun, from Lahore 


good order. in the Punjaub. The drawing is from the article which was 
The Emperor Leo I., in the fifth century, interdicted the use contributed from India to the London Exhibition of 1851. 
of pearls and jewels in the decoration of saddles. Fig 4514 is also a camel’s saddle from Lahore. 


Mauritius, in the sixth century, ordered the saddles of the The Icelandic side-saddles, like those of some other nations, 
cavalry to be covered with fur. resemble an ordinary chair-seat 
It appears that the Greeks and Romans mounted from what with a foot-piece, as in the an- 


we call the off side of the horse. nexed cut from a drawing by J. 
The difference between a pad and a saddle consists in the Ross Browne. 
presence of a tree in the latter. The monuments and coins show The Prussian cavalry-saddle 


a gradual change, from the mere cloth to a padded seat and sur- has a wooden tree in two parts, 
cingle ; then appear rolls, which may be considered incipient attached at the ends by cast-iron 
pommel and cantle. The word in early use was ephippium; it forks, forming a high pommel and 
was afterward sella. Perhaps the latter was the true saddle. cantle. The seat is covered with 
The saddle was known in England among the Saxons,and was a padded leathern cushion. A 
probably introduced by the Romans during the latter portion padding of straw is used with 
of their occupation. According to Strutt, who is, perhaps, the the saddle. 
best authority, the Saxon and Norman ladies rode sideways, as Among some nations, as the 
at present. Other authorities state that the side-saddle was in- Hungarians, Mexicans, and oth- 
troduced by Anne, daughter of the king of Bohemia and queen ers, the saddles are extremely Icelandic Side-Saddle. 
elaborate. An enumeration of 
the parts and appurtenances of a Hungarian saddle may be 


Fig. 4513. 


interesting : — 

| Tree. Stirrups. 
Straining-leather. Stirrup-leathers. 

| Seat. Carbine bucket and strap. 

| Lacing-thongs. Carbine stay-strap. 

, Holster. Bagyage-straps, 

| Girth. Cloak-straps. 
Girth-strap. Horseshoe-case, 
Pilch ( pelt) fur covering. Shabraque strap. * 
Flaps, Wanty, for binding on a load. 
Crupper dock, body,and strap. Blanket, folded beneath the 
Breast-plate. tree. 


The parts of a saddle are the tree or foundation, the padding, 
Skirts, seat, girth, stirrup-strap, and crupper-loop. 


Fig. 4516. —- 


Camel Saddle and Gun. Spring- Saddle, 


of Richard IT. Previous to that time, a lady rode on a pillion |, The tree consists of pommel, cantle, and side-bars. To the 
behind her cavalier or a servant, or else in the masculine man- | ltter are attached the stirrup-oops; the crupper-loop is attached 
ner still customary in some parts of Europe. to the cantle. See 
Queen Elizabeth rode ona pillion behind the Lord Chancellor ; 8\PDLE-TREE. 
from London to Exeter, and this was common till the beginning 1" Fig. 4516, the ga 
of the present century. seat 7 suspended 
Stirrups were invented about 200 years after riding-saddles. ®bove the tree from 
See St.RRvp. springs attached to 
The Tartar saddles are of wood, carefully adapted to the shape | the pommel and can- 
of the animal's back. The fitting is done by a knife, by succes- | “le 7 
sive parings and trials. Fig. 4517 has an 
The Japanese saddle is of wood, with a cushion underneath, ¢/astic seat H strained 
and a cloth at the rear, covering the horse’s loins. It is secured tiene gel ceo pAitional wapportby ile 
by a girth, a pottral, or breast leather, and a crupper. The springs G G, whose ends reat upon the side Brian rs 
Fig. 4518 is a harness-saddle. 


Fig 4518. 
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2. (Nauwiical.) <A piece or block hollowed out to 
fit another portion, which is seated thereon, as — 


ioneatiiby Google 


SADDLE. 


a. The block on a yard-arm which receives the 
studding-sail boom. 

b. The block on the upper side of the bowsprit to 
receive the heel of the jib-boom. 
clistance one third of the length of the jib-boom in- 
ward from the outside of the bowsprit-cap. 

3. (Ordnance.) A support on which a gun is 
placed for bouching. 

4. (Railway.) a. The bearing or brass resting on 


the journal of a car-axle in the axle-box. See Car- 
AXLE Box. 
b. A chair or seat for a railway-rail. See Rait- 


WAY-CHAIR. 

5. (Machinery.) A block with a hollowing top to 
sustain a round object, as a rod upon a bench or bed. 

6. (Bridge-building.) A block on the summit of 
a pier over which suspension cables pass or to which 
they. are attached. In the illustration, 4 is a sec- 
tion, B an elevation, and Ca plan of the saddles of 
Charing Cross Bridge. The slates a a, to which the 
upper and lower chains are connected, rest upon a 
cast-iron plate b, to which they are fixed by the 
standards cc; this plate is supported upon rollers 
d d held in place by a frame ee. The lower plates 


Saddle for Cable of Suspension Bridge. 


JS f, on which the rollers run, are supported on a 


platform of timber and iron girders, by which the | 


weight is distributed over four pillars of brickwork, 
which support the whole. There are two saddles on 
each pier, connected together by a bar g working on 
a center at h, so that while the saddles are main- 
tained at a proper distance apart, they are allowed 
the requisite freedom of motion. 

) is a saddle on the apex of one of the piers of the 
Menai Suspension Bridge. It is of cast-iron, resting 
on wrought-iron rollers with brass boxes, so that as 
the temperature varies some play is allowed to the 
chains. There were 16 chains, each weighing 120 
tons 299 pounds. Total, 3,876,784 pounds. The 
bridge was built over the Menai Straits by Telford, 
in 1529. Each of the eight cast-iron saddles weighed 
3,248 pounds, and the cast-iron bed-plate on the 


2011 


It is situated at a_ 


SADDLERY AND HARNESS. 


| apex of each pier, supporting the saddles at that end 
of the catenary, weighed 46,080 pounds. 

Sad/dle-back. (Building.) A coping with a 
double slope to shed rain. 

Sad/dle-bags. (Suddlery.) <A pair of bags or 
pouches, connected bya leathern seat, carried on the 

back of ananimal, being laid over or behind the saddle. 
_ Sad/dle-bar. 1. (Carpentry.) Aniron bar cross- 
ing a window-frame and serving as a stay for the 
Jretwork or glass secured in leaden cames or bars. , 
| See FRETWORK. : 
— 2. (Saddlery.) The side-bar, side-plate, or spring- 
| bar of a saddle-tree, one on each side connecting the 
| pommel and cantle. 
| Sad’dle-bow. (Saddlery.) The upper, front 
part of a saddle-tree formed of two curved pieces 
united so as to forman areh. The pommel. 
_ ,8ad/dle-cloth. (Saddlery.) A cloth attached 
to a saddle and extending over the loins of the horse. 
A housing. <A shabrack. 

Sad/dle-girth. (Saddlery.) A band of leather 
or webbing which is attached on one side of the sad- 
dle, and, passing under the horse’s belly, is secured 
to the other side by a buckle and strap, serving to 
keep the saddle in place. 

ad’dle-joint. A form of joint for sheet-metal, 
in connecting adjacent boiling-pans 


or adjoining strips in roofing. One Fig. 4520. 
portion overlaps and straddles the 
vertical edge of the next. ; (() 
Sad/dle-nail. (Sudd/lery.) A 
Saddle-Joint. 


short nail having a large, smooth 


-, head, used in making saddles. 


Sad’dle-rail. (Railway Engineering.) <A rail- 
way rail which has flanges straddling a longitudinal 
and continuous sleeper. See Rai. 

Sad’dle-reed. (Saddlery.) Small reeds used in 
os place of cord to form the edges of gig-saddle 
sides. 
Sad/dle-roof. (Building.) A double-gabled 
roof. ' 

Sad/dlers Knife. (Saddlery.) A half-round 
knife. The semicircular knife, so familiar as 
a leather knife, is shown in the paintings of Fig. 4521. 
ancient Egypt. 

Sad’dler’s Pinch’ers. (Saddlery.) <A. 
tool somewhat resembling the shoemaket’s, 
but heavier, and having straighter grasping 
jaws. It has a lug on its lower side, servin 
as a fulcrum in drawing nails, ete., an 
straining leather tightly into position for 
tacking or stitching. 


Sad’dler-y and Har'ness. See — 
Apron Brow-band. 
| Awl. Buckle. 
- Back-band Butt-chain. 
Back-strap. Canon-bit. 
_ Beam. Cantle. 
ng-rein. Caparison. 
Belly-band. Carbine-thimble. 
- Billet. Card. . 
Bit. Cart-saddle. 
Bitting-rigging. Causson, 

d. Cavesson. 
Blind-bridle. Chaff-balter. 
Block. Chamfering-tool. 
Boot. Channeling-tool. 
Branch. Chape. 
Breaking-harness. Chapelet. 
Breast-band. Check -hook. 
Breast-chain. Check rein. 
Breast-collar. Check-rein hook. 
Breast-strap. Cheek-strap. 

_ Breast-strap harness, Chin-strap. 

_ Breast-strap slide. Choke-strap. 
Breeching. Clipper. 

_ Bridle. Cock-eye. 

_ Bridoon. Collar. 

| Bristle-boot. 


Collar-awl. 
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Collar-block. 
Collar-harneas, 
Collar-stuffilug machine, 
Creaser. 

Cross straining. 
Crosa-webbing. 
Crown -piece, 
Crupper. 
Crupper-loop. 
Curb. 

Curb bit. 
Curryeomb. 
Currying glove. 
Dash. 
Dashboard. 
Dog-muzzle. 
Draw-gage cutter. 
Edye-tool, 
Fetlock-boot. 
Fetter. 

Fly-net. 
Foot-stall. 
Fore-bow. 

Fore piece, 
Gag-rein. 
Gag-runner. 
Gainbado. 
Gears. 
Gig-saddle. 

Gig -tree. 
Girth. 
Ground-plate. 
Gullet 

IDalter. 

Hame. 
THLume-fastener. 
Hame-lock. 
Hirness. 
Harness-elamp: 
Harness-hook. 
Harness-pad. 
H:arness-saddle. 
Harness-snuap, 
Heading-knife. 
Head-stall. 
Hip-strap. 
Hitching clamp. 
Hold- back 
Hollow punch. 
Holster. 

Hood. 

Hopple. 

Horn. 
Horse-collar. 
Housing. 
Interfering attachment. 
Jockey-pad. 
Knee-cap. 
Lariat 

Lasso 

Leash. 
Leather-gouge. 


Leg and foot guards for horses. 


Ley-guard, 
Line. 

Lunette. 
Mail-bag. 
Martingale. 
Men's harness, 
Mousing-hook. 
Musrole. 
Muzzle. 
Neck-voke. 
Nose-bag. 
Nose-band. 
Open link. 
Over-check. 
Ox-voke. 
Pack-saddle. 
Pad. 

Pad crimp press. 
Pad for horses. 
Pad-hook. 
Pad-saddle. 


Pad-aecrew. 
Pad-tree. 
Picket-pin. 
Pillion. 

Piping. 

Poitral. 
Pommiel. 
Pricker. 
Pricking-wheel. 
Rein. 
Rein-slide. 
Rein-snap, 
Round knife. 
Rounding-tool. 
Saddle. 
Saddle-bags. 
Saddle-how 
Saditle-cloth. 
Saddle-girth, 
Saddle- harness. 
Siwldler’s knife. 
Saddler’s pinchers. 
Saddle, Side 
Saddle-tree 


Saddle-tree harness, 


Safe. 
Safety-rein 
Scalloping tool. 
Scribing-compass. 
Set, 
Setting-punch. 
Sewing-clamp. 
Sewing-horse. 
Shabrack, 
Shaft-tug. 
Side-bar. 
Side-flap. 
Side-plate. 
Side-saddle. 
Side-strap. 
Single line. 
Skirting 
Sleigh-bell. 
Slitting-yage. 
Snafiie. 
Snap-hook. 
Snap-link. 
Spur. 
Stitf-bit. 
Stirrup. 
Stitching-clamp. 
Stitching-horse, 
Stitch wheel. 
Straininy. 
Straining-fork. 
Straining-reel, 
Stuffer. 
Surcingle. 
Swivel. 
Tack-claw, 
Tether. 
Terret. 
Thill-tug 
Throat-lateh. 
Throwing horges. 
for 
Trace. 
Trace. fastener. 
Trace-hook. 
Traveling-bag. 
Tree. 
Trunk. 
Trunk-brace, 
Tug. 
Tug-carrier, 
Tug-slide. 
Twitch. 
Vitlise. 
Valise-saddle. 
Watering-bridle, 
Webbing. 
Whip-rack. 
Wood-cock eye. 
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Roller. 

Lamp. 

Horse- brush. 
Curryeomb. 
Water-brush. 
Spoke-brush. 
Dandy -brush. 
Composition-brush. 


| Oil-brush 


r 


Base-broom 

Inside carriage-brush. 
Set shoe-brushes. 
Crest-brush. 


! Brass-brush. 


‘ 
| 
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App iratus 


Rack-chains 

Six rubbers, 
Four Jeathers. 
Two sponyes, 
Mane-comb. 
Trimminy-comb. 
Pair SCUSSOrs, 
Dung-fork. 


SADIRON. 


Singving-apparatus. 
Dung-shovel. 
Dung-basket. 
Corn-measure. 
Corn-sieve. 
Picker. 
Stopping-box. 
Lantern. 
Pail. 
Burnisher. 
Setter, 
Oil can. 
Oil-bottle 
Scraper. 
Clipping-machine. 
Hemp head and reins. 
Cleaning mnaterials, viz. :— 
Soup. 
Oil. 
Dye. 
Carriage-candiles. 
Blacking. 


Sad/dler-y-hard'ware. (Sudd/ery.) A gen- 
eral name for all metallic goods used in making sad- 
| dles and harness. 

Sad’dle-tree. (Saddlery.) a. The frame form- 
ing the support of a saddle ; usually made of wood. 
The parts are secured together by tenons and mor- 
tises, and held in’ place by a covering of canvas or 
wet raw-hide, which is tacked tightly and then 


shrunk by drving. 


The tree consists of a pomime/, cantle, two side- 
bars ; two stirrup-bers are added and iron staples for 


the valise, if required. 


The kinds are numerous, according to the purpose, taste, or 
fashion of saddles. We may enumerate — 


Sprnish. 
Half-Spanish. 
English. 

Side. 


McClellan. 
Somerset. 
Jockey, etc. 


The tree is the basis of the saddle, and determines its shape, 
as well as toa large extent its efficiency. Tt is usurnily of beech, 
strengthened by iron plates: the gudict-plates under the head, 
plates over the head and under the cantle. 

Kelly, 1810, made saddle-trees of whalebone lined in part with 


metal 


Thompson, 1825, made a saddle- _ 
tree of stecloriron. Bielefeld, in 
1855, one principally of wutta-per- \ 
.cha. Brooman, 1865, of wood and \ 
leather, Another man, in 1865, one 
“of papier mache and horsehair 


combined and molded. 


As ® means of making saddles 
mljustable to fit different hones, a 
| Mr. Smith, in 1786, made the fore 
/ points of steel springs with gullet- 
plates set out or narrowed by set- 
screws, Dunn, in 1791, made 


jointed gullet-plates. 


6. The frame of a harness-saddle 
or gre-saddle, Tn the example, the 


x 


Harness Saddle- Tree. 


_¢check-rein hook G is secured be- 

tween the seat and the tree by means of a lug or projection a 
pissing through the leather at the upper surface of the tree, 
combined with a screw, flush with the under surfiee: and an- 
other screw passes through a lip placed at the rear of the tree 
and into a pendant projection, for the purpose of securing the 


An English saddler publishes the following list of 
articles needed in a stable by a gentleman keeping a 


carriage and one horse : — 


Set of single harness. 
Driving-whip. 
Carriage-mats. 
Whip-socket. 
Loin-leather. 

Suit horse-clothing. 
Night-rug. 


Pair knee-caps. 


Set flannel bandages. 


Set linen bandages, 
Exercising-bridle. 
Head-collar. 


Pair head-collar reins. 


Pair pillar-reins. 


rear portion. 


Sad/i-ron. An iron with a flat face, used for 


smoothing clothes. A 


Alat-iron, A smooth- 


ing-tron, 

Besides the ordi- 
nary laundry-iron are 
many others, heated 
by incandescent char- 
coal, by iron-heater, 
by gas, lamp, ete. 

In Fig. 4523, the 
hody of the iron is 
hollow and has a per- 
forated curved plate 
supporting the fuel, 
The top is formed by 
two plates bc, one of 


Cnarcoal-Heated Sacdtron. 


Fig. 4523. 


— 


SADIRON. 


which serves as a dam- 
per. The products of 
combustion are carried 
off by the flue C. 

In Fig. 4524, the cover 
is hinged at the back and 
held shut by a spring- | 
bolt at the fore end. The | 

[PRE wane C m4 regeaced by a 

UT <= 2 hot one when it becomes | 
iG tj tj N cooled. | 
; Gi tj) ZN In Fig. 4525, the hol- | 
WA WAS BA 8 SA NRA WRN AR RAW WA BARNA SANNA low iron has an opening 
for the admission of a 

-burner, the flame of 
which is directed against the bottom of the iron. An 
elastic tube connects the gas-bracket with the sadiron. 


: Fig. 4525. 
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Heater Sadiron. 


| 
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Gas-Jet Sadiron. 


In Fig. 4526, the iron is perforated longitudinally 
and turned up at the forward end, where it has a lid. | 
The iron is rea dt on a stand, so that the chim- 
ney of a coal-oil lamp may occupy the perforation of 
the iron. The window ¢ allows a view of the flame. | 
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Safes are of various kinds for different purposes, 


as, — 
Burglar-proof. Kitchen. Milk. 
Coin. Marine. Portable. 

4 Match. Steam fire-proof. 
Flonting Meat. Water-proof. 
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Herring’s Bankers’ Safe. 


SAFE. 


Fig. 4527. 
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; A Sadiron Heaters. 

\ \ 

N N Sad’i-ron Heat’- 
: er. 1. A block to be 


Lamp- Heated Iron. 


and placed in a box sadiron. 
2. A device for heating a sadiron, as a lamp (Fig. 
4526) or a gas-jet (Fig. 4525). A stool (Fig. 4527) 


made red-hot in a fire 


for holding a flat-iron suspended over the pot-hole 


of a stove. 

3. A heated block (lower part of Fig. 4527) in 
which an iron is placed to heat. 

Sad’/wei. (Glass-making.) Acorruption of Suint- 
de-verre (Fr.). The saline scum or alkaline sulphates 
formed on glass-pots. Glass-gall. Sandiver. 

Safe. 1. A strong case for containing money, 
account-books, and other valuable articles, to guard 
them from the attacks of burglars, and generally 
provided with means for protecting them against the 
action of fire. 
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Fig. 4528 is an illustration of a modern form of 
safe, built of wrought-iron, high and low steel weld- 
ed, and franklinite iron. It has hooped body and 
solid corners, tongued and grooved door with a Jever 
hinge. The joints are eyes with rubber to pre- 
vent the operation of the air-pump, —a new and 


pieneedi Google 
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14 SAFE. 


dangerous resort of burglars in introducing explosives | sulphate of copper, alum, etc., and filling in cavity between the 


at the cracks, to blow open the doors, The view | 


shows the outer and inner door open, and also the 
door of the inclosed coin-safe. 


The crown jewels of Scotland were, at the time of the Union, 
in 1707, deposited in an oaken chest. Its lid was secured by 
three locks, waich were forced open in 1818, because the keys — 
could not anywhere be found, leaving us to infer that lock- 
smiths at leit were not at that time very expert in the mystery 
of lock-picking. 

Old muniinent, deed, and cash chests of this kind were 
strengthened by iron bands, and generally elaborately carved. 
They were fastened by several padlocks, or by a multiplicity of 
bolts shot by a single lock; were formerly cousidered as secure 
as first-class safes are at present. 

The first examples of metallic safes are coffers, consisting of 
fron frames, covered with sheet-iron, and strengthened by hoop- 
iron crossed at right anyleson the outside and riveted through. 
These were common during the last century. 

The first English patent fora fire resisting safe was to Richard 
Scott, in L801. It consisted of an inner and outer casing of 
fron or other metal, between which was an interspare on all 
alles, filled in with charcoal or wood treated with a solution of 
alkaliue salt. The door was male in a similar way. 

The next was to William Marr, 1834, who introduced a second 
metillic lining, so as to form two interspaces within the safe, 
the inner of which was lined with mica or talc, and filled in with 
@ non-conducting material. These were kno-wn as ‘ double- 
chests,’ and a variety of non-conducting materials were Used 
for filling, — clay, lime, graphite. Ashestus was used in 1834. 

Chubb, 1835, patented a process of rendering woolen safes 


body aud liniug with non-conducting substance containing ver- 
gels filled with sulphurous acid, bisulphide of carbon, or other 
substance which vaporizes at a low temperature, providing 
safety-valves and apertures for carrying off the gases in case 
gunpowder be used, and filling the lock-chamber with an ab- 
sorbent containing & compound of glycerine and paraffine, or 
other substance which binders the powder from exploding. 

Price and Dawes, 1863. Backing wrought-iron outer plates, 
having inward projections, with white cast-iron either joined 
immediately by pouring or cast separately, and having pieces 
of hard mineral substance interposed. 

Chubb, 1865.) Placing the safe door within a recess and pro- 
viding it with an exterior bar to prevent its being wedged open. 

Thompson, I86. Reeessing the door and providing an in- 
terior flange, behind which the bolts shoot to prevent the in- 
troduction of wedges. 

Variey’s, 1865, is the first patent for an electro-magnetic 


| alarm for safes. The signal is given by means of a bell caused 


to ring When the circuit is broken by moving the safe or open- 
ing ita door at an improper hour. 

Tann, 1835, in order to render safes burglar-proof, welds 
bars of iron and steel together, hardens them and rivets them on 
the body of the safe, with or without an interior plate. Also 
fire-proofing with alum and non-conducting materials. 

Hill, 1865, and Hodgson, 1865. Sliding doors of peculiar 
form to resist the operations of burglars. 

Lovsel, 1855. A protecting wall, revolving or sliding, is 
placed between inner and outer cylinders or plates ; the inner 
one contains the door, to which access is had by pushing aside 
the protecting wall when its bolts are released. 

Parrish, Thatcher, and Glasscock, 1865. Forming a serics of 
dovetail projections on the door frame, which fit corresponding 


burzlar-proof by lining them with steel or cuse-hardened iron | mortises in the door to preventits being forced open by wedges. 


plates, and flre-proofing iron safes by meins of several linings, 
the interspices between which were filled with granulated brick, 
pottery, or other slow conductor of heat. 

Milner, 184), filled the spaces between the linings with an 
absorbent material, in waic. were placed vessels contajning an 
alkaline solution or other liquid which could be vaporized by 
heat, so that in case of fire these would burst and saturate the 
porous material with vapor. 

In 1843. Willer mide a safe of heavy plites of iron, with a 
filling of hydrated gypsum, hydraulic cement, steatite, alum, 
and the ocutralized and dried residuum of the so-called soda- 
water manuficture. 

Lillie used slabs of chilled cast-iron and flowed cast-iron over 
wrought-iron ribs. Herring made safes with boiler-iron exte- 
rior, hurdened steel Inner safe, and the interior filled with a 
casting of franklinite around rods of soft steel. 

Tann, 1443, used an outer and an inner metal casing filled in 
with a compo.iition of equil quantities of alum and gvpsum, or 
Austin’scement; within theinnercasing wasa wooden lining sep- 
arated from the casing by a space filled with the same compound. °: 


Other modifications of this principle, in the form of serra- 
tions or undulations in the door and its casing, have since been 
embraced in various patenta. Another method is to form a 
bead sround the door, fitting a groove in the casing. Besides 
this, various special arrangements have been adopted to prevent 
the entrance of wedges. 

Other methods of combining and arranging metals of different 
degrees of hardness, eo as to break the drill or turn it aside, 
to render it impossible to drill a continuous hole, have also 
been contrived. 

Billing, 1866. Two hollow spheres, one placed concentrically 
within the other, and capable of rotating therein. Each is pro- 
vided with a cylindrical door; the inyer sphere may be made to 
rotate by bevel gearing,or arranged so as to bring its door oppo- 
site that of the outer one fn the act of unlocking. Other forms, 
as the ellipsoid and cylinder, may be substituted for the sphere. 

Besides the electro-magnetic alarms of Varley and others, xig- 
nals have been devised to indicate by the sudden extinguish- 
ment ofa light if an attempt has been made to open a safe. 

As filling for safes, we meet with the following materiale. The 


Sherwood, 1850 to 1854, mentions a safe within a aafe, with a | Dumbers of the United States patents are cited for the conven- 


filling of fire-brick, melted alum,and clay. Steam or water, or 
carbonic-acid gas, injected or evolved in the safe. Safe ina 
safe, intervening spree filled with water; corners of angle-iron, 
and other points of construction. Safe burns loose (in case of 
fire) and falls into a protected place. An arrangement of a 
cooling passage around a safe tn situ. 

Newton, 1853, formed a burglar-proof safe consisting of an 
exterior shell of cast-iron, within which was placed a network 


ing compartments filled with air or cork, so that it may float 


jence of farther reference : — 


8,952. Residuum of soda-water manufacture, 
10,661. Soapstone. 
11,842 = Tiles, alum, and clay. 
12,594. Alum, pieces of brick, alkall. 
28,459. Alumina, sulphates of alumina, and ammonia. 
28,756. Copperas, gypsum. 
89,920. Starch, water, gypsum. 


67,629. Moistened sponge to dampen powder used for blow- 


of wrought-iron rods; acore was built within these, and fluid 40 ,RU0. 
fron poured in, filliag up that part.of the space between it and 41,521. Alum fn pieces, imbedded fn gypsum. 
the shell not occupied by the rods; this became chiiled by con- 46,228. Epsom salta, gypsum. 
tact with the surface of the shell. The whole thus formed a 61,937. Hydraulic cement, sawdust, lime, and sand-mortar. 
compound maas, offering different degrees of resistance, so as 69,529. Paper-pulp, alum. 
to turn aside burglar's tools. 66,790. Steam and water vessels. 
Gulick, 1897. A marine safe, rendered water-proof and hav- | 67.154. Removable water-vesels between the casings. 


when thrown overboard. 

Chubb, 1857. Inserting plugs of hardened steel into the iron 
plates of which a safe is made, at short intervals, apart or back , 
of the exterior iron plute, with a corrugated steel plate or strips 
of stecl, so as to prevent drilling into the safe. | 

Rhodes, 1859. Admitting a flow of cold water to circulate 
between the inner and outer walls of a safe and its door by a 
valve which opens when the temperature reaches 212°. | 

Chatwood, 1330. Backing corrugated or indented fron plates 
by pouring in fluld metal benind them, which becomes chilled 
on the face; the hard corrugations or indentstious serving to 
break the drill in case drilling is attempted ; also so affixing the 


escape if it is attempted to blow the safe open, and then close 
automatically. 

Stocker, 1831. Method of partially converting, piling, and 
rolling birs and plates for safes, so that their outer aurfaces 
may have the hardness of steel while the inside retains the 
fibrous nature of iron. 

Chatwood, 1862. Mode of making safes from ‘‘iron-steel,” 
composed of a plate of steel welded in between two of iron, by 
forming the top, bottom, and two sides from a single piece, the 
ends being welded or riveted together; also by casting in one 
plece of homogeneous or other ductile metal; fire-proofing by 
lining with wood saturate! with solution of sulpbate of iron, 


lock-chamber that it will partially open to allow the gas to 


ing the safe open. 

70,890. Nest of pipes iu safe; fusible plug gives way with 
heat. 

76,183. Vials stopped with fusible alloy and containing sul- 

phuric acid, which reaches carbonate of soda and 

carbonate of ummonia, generating carbonic-acid 


ras. 
85,893. Paper-pulp, alum. 
87,140. Raw cotton, sawdust, whiting. 
100,632. Asbestus, earths, such as cement or gypsum, cheml- 
cal salta, alum. 
101,268. Asbestus, marble-dust, pipe-clay, gypsum, glycer- 
ine, mucilage, sulphate magnesia, sulphate soda, 
borax, aluni, sal-soda, parafiine. 


Safes and vaults using water or steam for protection in case 
of fire: — 


Iloreford..........+ No. 39.919 | Eaton and Ireland..No. 71.288 
/Sanborn.........5 * 63.331 | Bryant ...........- ** 78 808 

Ashcroft........04. * 66,062 ° Bryant........... ~ 59809 
Bryant. scasesecee% © 66,790 | Brvant.... ....... ‘86,356 

Brvatit. cesses . “ 67.144 | Robertson....... es § 101,044 
Sanborn.......e8. 67,220 | Putnam........... ** 104 352 
PRevants ss ssweenes © OUS29 | SHOP. esacscaaiviivs *° 116,227 
’ Ashcroft........... 70,39) | 
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Fire- Proof Safe. 


Fig. 4529 shows a safe with exterior and interior 
walls, with intervening non-conducting filling. The 


door is also double. 


SAFETY-BEAM. 


cial compartment of a fire-proof safe, as shown at 


c. The fire-proofing material is a composition of 
calcined plaster of Paris and alum, which, on being 


— rae 
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heated, gives up its water of crystallization ; this is 


Fig. 4530 is a view of Hall’s safe, in which the | converted into steam, which prevents access of fire 


plates are dovetailed together, and angle-irons are 
tenoned into the corners to make them mutually 


Fig. 4531. 
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Fire-Proof Safe with Water-Jacket. 


fitted to its opening. 


Cp | 4 


* iron, 
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sustaining. 

Fig. 4531 is a safe 
having hollow walls 
connected with the 
city main. 

arvin's _ burglar- 
proof safe (a b, Fig. 
4532) is of globular 
form, having no sa- 
lient points to facili- 
tate the action of a 
tool for opening it. 
It is made of chrome- 
whose extreme 
hardness renders it 
impervious to the drill, 
and the door, which is 
conical and of cast- 
steel, is accurately 


It may be simply mounted 


to the interior. 

The portable coin-safe (d, Fig. 4532) is of cast- 
iron, and opens in the middle like a portmanteau. 
The two halves are secured together by screws aa, 
and have depressions 6 6 to receive seals. The 
inside has a series of racks ¢ c, which may be of 
different sizes to suit different coins. 

2. A ventilated receptacle for meat and other 
articles. 

Safes for meat, etc., have a wooden frame cov- . 
ered with wire gauze or perforated sheet-metal 
(usually tin-plate), to permit a free circulation of 
air but prevent the entrance of insects. If the 
latter material be employed, the perforations are 
made by a number of dies set in a press and so 
arranged as to form lines and geometrical figures 
by turning the sheet on its supporting block or 

ie : 


3. (Saddlery.) A piece of leather placed un- 
der a buckle, to prevent it from chafing. 

4. A smooth edge to a file. 
Safe-a-larm’. An alarm-lock, or other contri- 
vance, to notify a watchman or the police of the 
i a with a safe. Alarms for this purpose are 
usually electro-magnetic, but are also operated by 
the escape of a body of water or of air confined 
within the outer shell of the safe. 


| Safe-edge File. One having a smooth edge, 
which does not cut a surface against which it im- 


inges. 
; afe-guard. 1. (Railway Engineering.) a. A 
ratl-guard at a switch or crossing. 
b. A contrivance attached to a locomotive for 
throwing stones and other obstructions off the track. 
2. (Paper.) See SAFETY-PAPER. 
Safe-lock. A complex lock for a safe. See 
list under Lock. ‘ 
Safe'ty-arch. (Architecture.) One placed ina 
wall to receive a weight of superincumbent masonry 
and relieve a transom or beam. A discharging 


arch. 
Safe’/ty-beam. (Railway.) A beam in some 
forms of railway car-trucks which has straps to catch 


on a platform with rollers, or fitted within a spe- lon in case of breakage. A similar duty is performed 
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SAFETY-BELT. 


by the safety-stirrups s v in Fig. 1159, page 
488. 

Safe'ty-belt. A belt with cork lining, or made 
of inflatable material, used to keep a person from 
sinking beneath the surface of the water. A difse- 

eserver, 


Safe'ty-bri’dle. (Saddlery.) A bridle designed 
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SAFETY-LAMP. 


Safe'ty-lamp. A lamp surrounded by a cylin- 
der of wire gauze, invented about 1815 by Sir Hum- 
phry Davy, to obviate the danger of tire-damp explo- 
sions in mines. A similar contrivance was, about 
the same time, invented by the elder Stephenson. 

Davy, after numerous experiments upon the 
passage of flame through narrow apertures, found 


to afford the means | that wire gauze of sufficient fineness acted as a com- 


of promptly check- 
ing horses in the 
event of their at- 
tempting to run 
uway. 

In the example, 
the bit-ring Fis sus- 


| plete barrier to its transmission, and that the gas in 


question could not be exploded unless absolutely in 
contact with the flame. 

The principle may be readily demonstrated by 
holding a sheet of wire gauze above a flame and 
bringing it down gradually till it divides the cone 
of inflammable vapor and matter by a horizontal sec- 


ended on each side | tion. That which is below the gauze will continue 
from a ring D on ‘to burn, but that above may be blown out and relit ; 
the cheek-strap by but the flame will not communicate through the 
a running-strap G, | gauze to the vapors above. 

which is connected , Sir Humphry Davy gave some offense to the fac- 
primarily to the bit- | ulty, who could not keep up with his discoveries, 
ring, passes up and | and especially a patriarch in Aberdeen, who ignored 
through the cheek- . Davy’s researches for some years. The discovery of 
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strap is then carried 
down through the bit-ring and connected to a safety- 
rein J; the latter is also connected to the gag-rein, 
so that pulling upon the safety-rein shortens up the 
gag-rein K, and at the same time draws up the bit 
toward the ring on the cheek-strap. See BRIDLE. 

Safe'ty-buoy. A float to be attached to the per- 
son to prevent drowning. 

Safe'ty-cage. A hoisting and lowering chamber 
for mines, having guards which arrest the descent if 
the rope break or overwind. See CacE; Ropg-ELE- 
VATOR ; SAFFTY-STOP, etc. 

Safe'ty-car. 1. A marine car adapted to be 
drawn ashore on a hawser connecting a stranded ves- 
eae the land. See Lire-car, Fig. 2927, page 

2. A hoisting cage with stops to arrest its fall if 
the rope break. See CaGE ; SAFETY-STOP. 

Safe'ty-chain. (Railiway.) A slack chain 
which attaches a truck to a car-body and limits the 
excursions of the former as it slues round. 

Safe'ty-fun’nel. A glass funnel with a long 
neck for introducing acids, etc., into liquids contained! 
in bottles or retorts, and under a pressure of gas. 

Safe'ty-fuse. A water-proof tube, ribbon, or tape 
containing an inflammable composition for igniting 
a blasting-cartridge. The composition has a regular 
rate of burning, say two or three feet in a minute, 
allowing the miners or quarrymen time to reach a 
place of safety previous to the explosion. In some | 
cases, however, a much more rapidly burning com- 
vosition is employed, a much greater length of fuse 

ing used, and fire being communicated at the spot 
where the men have taken refuge. 

Safe'ty-guard. (Railway Engineering.) An 
axle-guard to keep the car-whecls ona track at a_ 

switch. 

Fig. 4584. Safe'ty-hoist. 1. A hoisting-gear on 
the differential-pulley principle, which will 
not allow the load to descend by the run. 
See SACK-HOIST. | 

2. A catch to prevent the fall of a cage 
when a rope breaks. See Fig. 4539. 

Safe'/ty-hook. A device to prevent « | 
watch from being detached from its chain | 
by accident or by a sudden jerk. 
figure, this is effected by screwing down the 
nut @ against the shoulder 0; this prevents 
the tongue 7 from turning open on its 
. pivot. 


ring; the running- | 
| 


Safe 


In the | 


potassium was so palpable a hit that the sage had to 
relax the quarantine, and announced : ‘‘ Gentlemen, 
both potash and soda are now said to be metallic 
oxides ; the oxides, in fact, of two metals, called 
potassium and sodium by the discoverer of them, — 
one Davy, in London, — a verra troublesome person 
in chymistry.” 

Davy’s lamp (a), sent to the mines for experi- 
mental use, has 748 apertures to the square inch, 
the wire being qs of an inch in diameter. The cage 
or cylinder has double aa the gauze bein 
ta over at that point. The parts are fastened 
by hard solder. The limit of size is 2 inches in di- 
ameter ; that of the meshes >; of an inch. The num- 
ber of meshes was subsequently increased by Dr. 
Clanny, who also made other improvements in the 
lamp, to 1,296 per square inch. 


In Mueseler’s safety-lamp, Belgian. a part of the metallic cov- 
ering which surrounds the flame and forms the chimney is re- 
placed by glass, affording more light than that yielded by the 
Davy lamp. The air for supporting combustion is admitted 
from above through two wire gauze diaphragms at right angles 
to each other. 

Eloin’s lamp, also Belgian, has a concave glass at its lower 
part, to disperse the rays of light 

Messrs. Liaute and Denoyel, students in L'Ecole Polytech- 
nique, of Paris, have devised « lamp in which the gas necessary 
to support combustion is generated in the lamp itself. In an 
experiment made at Paris, one of the lamps was burned for 
three quarters of an hour eight feet under water, and when 


drawn up was burning as brightly as at first. 
a represents the first Davy safety lamp, in which a wire cyl- 


Fig. 4535. 


Safety-Lamps. 


inder was placed as casing over the flame. It is now in the 
possession of the Royal Society. 
5, English lamp. The light inclosed in a glass cylinder, the 


upper end of which is protected by wire gauze. 
c. English lamp. The gauze cylinder protected 


SAFETY-LOCK. 


d, French lamp, Mueseler’s. 
e, petroleum lwup. Glass and guuze. 
See also PHotTo-ELEcTRIC Limp. 

1 


Safe'ty-lock. 1. (Lock.) A lock so contrived | 
as not to be opened by a picklock or without the 
proper key. See Lock. 

2. (Fire-arms.) One provided with a stop or, 
catch to prevent accidental discharge. 

Safe'ty-pa’per. A paper chemically or mechani- | 
eally prepared, so that its color or texture will be 
changed by being tampered with ; or a paper 80 | 
ditticult of production as to give an additional meas- 
ure of safety. 

Of safety-papers there are several kinds : — 

1. Paper made with distinguishing marks to indi- 
cate proprietorship, as with the Bank of England 
Water-mark, to imitate which is felony. Or the 
paper of the United States currency, which has silk 
fibers united with the pulp, the imitation of which 
is felony. 

2. Paper made with layers or materials which are | 
disturbed by erasure or chemical discharge of written | 
or printed contents, so as to prevent fraudulent | 
tampering. 


i 


3. Paper made of peculiar materials or color, to 
prevent copying by photographic means. 


A number of processes may be cited : — 

One kine is made of a pulp tiuzed with a stain evily affected 
by chlorine, acids, or alkalics, an Lis made into sheets as usual. 

Water-marks inide by wires twined among the meshes of the 
wire cloth on which the piper is made See WaAtTER-MARK. 

Threads embodied in the web of the paper. Colored threads 
systematically arranged were formerly used in England for post- 
offre envelopes and exchequer bills. 

Silken fibers mixed with the pulp or dusted upon it in pro- 
_ ceas of forinstion ; as use lin the United States paper currency. 

Tigere, S17.) Treating the pulp or the paper, previous to 
sizing, with rxolution of prus- 
siste of potash. 

Sir Wim. Congreve,1819. A 
colored layer of pulp in com- 
bination with white layers, 

Printing upon one sheet 
and covering with an outer 
layer plain or water-marked. 

Givon and Appel, 1821. 
Mixing a cop er salt in the 
puip and af-erward adding | 
an alkali or al'cvline salt to 
pro luce a copious precipitate. 
Tne pulp is thea wasted, 
mide into paperand dippedin 
& 2ApPona-eous compound. 

Stevenson, 1537.  Incor- 
porating into paper a metallic base, as manganese, and a neu- 
tral compounl, 13 prussiate of potash, to protect writing from 
being tampered wit. 

Varnham, 1845. A paper conelating ofa white sheet or sur- 
face on one or both sides of a colored sheet. 

Stones, 1851. An iodide or bromide in connection with ferro- 
cyani le of potassium and stirch are combined with the pulp. 

Jotnson, 1553.. Employing the rough and frregular surtace 
produced by the fracture of cast-iron or other brittle metal to 
form a water-mark for paper by taking an impression there- 
from on soft metal, gutta-percha, etc., and afterward transfer- 


ring it to the wire cloth on which the piper is made. | 


Scoutteten, 153. Treating paper with caoutenouc dissolved 
in bisuiphi le of carbon, to render it impermeable and to pre- 
vent erasures or chemical action. 

Rosas, Lsrt. 
the note in colors while the pulp is yet soft. 

Evans, 1854) 9 Embolying a lace or open-work fabric in the 
pulp when making. 

Courboulay, 1855. Mixing in the pulp, or applying to the 
paper salts of iodine or bromine. 

Loubatieres, 1857. 
all of which might he colored, or have impressions or con- 
spicuous marks for preventing forgery. 

Herapath, 1858. fmbuing paper during or after its manufac- 
tare with a solution of a ferrocyanide, a ferrid-cyanide, or sul- 
pho-cvanide of potassium, sodium, or ammoniuin 


cyanide of potaseinum or other salt, which forms an indelible 
compound with the ferruginous base of writing-ink 

Sparre, 1859. Opaque anatter, such as Prussian blue, white 
or rel lead. insoluble io water, is stenciled on one layer of the 


paper web, forming a regular pattern ; this is then covered by | 
N 


a second layer of paper. 


of 


2017. 


Glnss and gauze cylinders. | 


Water-lining or printing the denomination of | 
(or 


Manufacturing paper in layers, any a 


lindia-rubber, or other 
Sevd and Brewer, 1858. Iving aqueous solution of ferro. | : ‘ rem 
: hap eel te ciaiel Ua elastic material, which 


SAFETY-RAIL. 


Moss, 1859. Coloring-matter prepared from burned china or 
other cluy, oxide of chromium or sulphur, is combined with the 
pulp. 

Barclay 1859. Incorporating with the paper, 1, soluble ferro- 
cyanides, terrid-cyanides, and sulpho-cyanides of various metals, 
or forming dibasic salts with potassium, sodium, or ammonium, 
In conjunction with vegetable, animal, or metallic coloring-mnat- 


ters, 

2. Salts of mangunese, lead, or nickel not containing ferro- 
cyanogen. , 

3. Ferrocyanides, ete., of potassium, sodium, and ammoni- 
um, in conjunction with insoluble salts of manganese, lead, or 
nickel. 

4. Insoluble ferro- or ferrid- cyanide of manyanesge, or soluble 
sulpho-cynnide of manganese alone, or forming double salts 
with potassium, sodium, or ammouitin, 

Hooper, 1860. Oxides of iron, either alone or dissolved in an 
acid, are nixed with the pulp. 

Nissen, 1860. Treating piper with a preparation of fron, to- 
gether with ammonia, prussiate of potash and chlorine, while 
in the pulp or being sized. 

Middieton, 1860. One portion of a bank-note is printed upon 
one sheet of thin paperand the other part on another: the two 
are then cemented together by jnodia-rubber, gutta-percha, or 
other compound. The interior printing is seen through its cov- 
eving sheet, so that the whole device on the note appears on its. 
face. 

Olier, 1861. Several layers of paper of various materials and 
colors are employed; the middle one may be colored with a 
deleble dye, whose color will be changed by the application of 
cheinicals to the outer layer. 

Qiier, 1863. A paper of three layers of different thicknes:es, 
the central one having an easily removable color, and the exter- 
nal lavers charged with silicate of magnesia or other salt. 

Forster and Draper, 8640 Treating paper during or after its 
manufacture with artificial ultramarine and Prussian blue or 
other metallic compound. 

Besides these, are numerous devices for preventing copying 
by photographic meang, certain colors being employed in parts 
of the genuine note which are not capable of giving a photo- 
graphic image with the distinctness required. 

In a paper made by the apparatus shown in Fig. 4536, threads 
of rubber or gutta-percha from the roll Hf are inserted between 
the two layers of the double web, formed by the making evlin- 
ders B D D, compacted by the press-rolis E E, and softened 


Fig. 4536. 
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Safety-Paper Machine. 


' and united to the paper fiber on passing through the heated 
| drying-cylinders F F. 


Safe'ty-plug. 1. (Steam-boiler.) A bolt hav- 


ing the center tilled with a fusible metal and screwed 


| into the tup of the fire-hox, so that the metal may 
| melt out when the temperature of the inside of the 


boiler reaches a certain 
hinit. 

2. A device to pre- 
vent barrels from 
bursting by the expan- 
sion of their contents, 
gases gencrated 
therein. 

It consists of a hol- 
low metallic screw- 
plug, having a valve, 
Which is supported 
against its seat by an 
adjustable spring — of 


4537. 


Fig. 


— 


Safety- Plug for Barrels. 


will yield when the 
pressure in the vessel from any cause exceeds a cer- 
tain limit. 

Safe'ty-rail. (uiheuy Enyinecring.) A guard- 


SAFETY—RAZOR. 2018 SAFETY-VALVE. 


nee 


—— - =. a a ee ia 


Fig. 4641. 


rail at a switch to bear against the inside edge of a: In Fig 4541, the press- 
ure of the elliptic ayes 


wherl-flange to keep the tread ou the track-rail. | L against the levers N 
Safe'ty-ra'zor. A razor having guards at each js reiieved eufficiently to 
side of the edge to prevent nervous and infirm per- ; allow them to clear the 


; : ; ; notches in the guides 
any Naas y cutting themselves in shaving. 'T Tro long as the hole 
: : | jng-rope is kept tense by 
Safe'ty-rein. (Saddlery.) <A rein to be used , the weight of the cage ; 
in case the horse attempts to run away. It usually | but in case of Dreainge 
has a special hase of some kind intended to draw acl Wie I tate ra 
pecial purchase of some Kin et out two siding entch- 


the bit violently into the angles of the mouth ; to 


throw a blind over the eyes; to draw a choking- 


strap around the throat, etc., etc. 


In the example, the gag-rein passes through a | 


loop above the bit-ring, and is connected to the 
check-piece by the brow band. It is also connected 
by cross strap to the driving-rein, which has a 


spring section next the bit. The driving and gag- 
reins exert their usual functions until the horse is 
restive, when severe draft on the driving-rein 
stretches the elastic section and transfers the power 
to the gaz, which draws the bit into the angle of 
the mouth. 

Safe'ty-stop. (Hoisting-machine.) — Provision 
is made in huisting-machines which are hoisted by 
a rope for being automatically stopped when the 
rope breaks. 


Otis’s apparatus for this purpose (Fig. 4539) consists of a pair 


of pawis which cngage | 


ratchet teeth in the bars 
: attached to the uprigints on 

the side of the shaft. The 

( pawls are held out of en- 


so long as the weight of 
the platform is suspended 
from the rope, but if the 
rope break the spring comes 
into action and depresses 
the elbow levers, which 
force out the pawls and 
prevent the farther descent 
of the platform. See Rope- 
ELEVATOR. 

In Fig. 4540, the rubber 
springs K K, in case the 
rope breaks, draw down 
the inner ends of the arms 
A A, forcing their bevel 
outer ends into a rack on the guides G G 


Fig. 4540. 


Safety- Stop. 


Safety- Stop for Exevators. 


gagement with the racks - 


bolts into the notches, 
preventing farther de- 
scent. 

2. (Fire-arms.) A 
device to prevent the 
acidental discharge 
of a gun. In Fig. 
4542, a flat spring 
catches against the 
rear of the hammer 
and locks it against 
the nipple; when 
the spring is pressed 
against the stock, the 
hamner is free to be cocked. 

3. A device on a pulley or sheave, to keep it from 
running backward. 

4. A stop-motion in a spinning-machine, knitting- 
machine, loom, etc., which arrests the motion in 


WL Miller's Safety Stop. 
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Safety-Stop for Gun-Locks. 


case of the breakage of a sliver, yarn, or thread, as 
the case may be. 7 

Safe'ty-strap. (Saddlery.) An extra back 
; band passing over the seat of a gig-saddle, having 
‘ holes through which the terrets pass to keep it in 
' position, the ends beng huckled to the shaft-tug ; 

used as a safeguard on light trotting harness. 

Safe’ty-switch. (/iailway.) A switch which 
i returns automatically to its normal position after 
‘having been moved to let a train on to or off of a 
| siding. 

Safe'ty-tube. A tube used in chemical opera- 
tions to prevent the bursting of a vessel from the 
sudden dissupamerent of gases, accession of air, or 
the mingling of fluids in vessels connected together. 

Safe'ty-valve. (Steam-cngine.) A valve which 
automatically opens to permit steam to escape or air 
to enter the boiler in order to prevent its explosion 
or collapse. 

Internal. Opens to the inner side when the press- 
ure of steam is ee than a given weight. 

External. Opens to the outside when the pressure 
of steam is greater than a given weight. 

The latter is more important, and is an indispen- 
sable attacliment to every boiler. It consists com- 
monly of a lever of the third class pivoted at one end ; 
the valve, which is on a stem projecting from the 
lower side of the lever, is conical, and fits into a cor- 
responding seat. The lever has notches for receivin 
the hook or loop of a weight which is suspend 
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therefrom, and may be moved from one notch to 
another, like the weight of a steelyard, so that a 
greater or less amount of steam pressure may be re- 
quired to lift the valve from its seat. 

The safety-valve is also used with boilers of va- 
rious kinds, air and gas engines, proving-pumps, 
hydraulic- presses. 

Locomotive-engines have two valves 
the boiler for the escape 
certain limits. One of them is placed beyond the 
control of the engineer, and is called the lock-up 
valve. The other is regulated by a lever and spring- 
aa at a little lower pressure than the lock-up 
valve. 

It was invented by Papin, 1695, and was origi- 
nally applied to his digester. 


A, Fig. 4543, shows Papin’s safety-valve in connection with 
his engine for raising water. a is the valve, which is a conical 


stopper, representin 
weighted at 0, 


laced on 


Fig. 4543. 
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of steam when it exceeds — 


the power in a lever of the third kind, | 
by the valve when the steam pressure in 


SAFETY-VALVE LEVER. 


| the boiler ¢ exceeds a fixed limit. For raising water by this 
| machine, a vacuum was produced over the float ¢ in the chain- 
| ber ¢, causing the water to rise through the induction-pipe / 
and fill the chamber; on turning the cock g, steam was admitted 
above the float, forcing the water out through the discharge-pipe 

A, the cock ¢ being opened for that purpose. An air-chamber & 
made the discharge continuous. 

B, sufety-valve for high-pressure boilers The weight is re- 
placed by a spiral spring whose tension is adjusted by a thumb- 
nut. 

C, French safety-valve. The lever has two equal arms, hav- 
_ing weights traversing on rollers; when the pressure reaches 
_ the fixed limit, the weights roll down the tilted lever, leaving 

the valve opening free until they are replaced. 
| D, common safety-valve with graduated lever, on which the 
weight may be set at any required number of pounds’ pressure. 
| E, the valve is held to its seat by bent springs. 
| F,a series of removabie perforated weights on the valve- 
| spindle are employed. 
G, the weight is attached to a stem projecting downwardly 
into the boiler. 
| HH, Nimmo’s valve for steamboat boilers; a modification of 
the above. 

I, K, valve used by Mr. Southern in his experiments on high- 
pressure steam; the fist in closed, the second in open position. 

In the conditions of competition for the 4 500 prize for the 
best locomotive-engine, off. red by the Liverpool and Manches- 
ter Railway Company, and won by Stephenson’s ‘* Rocket,”’ it 
was stated that one of the 
safety-valves should be “‘ locked 
up.”’ See also Lock-up Sarety- 
VALVE. 

A British form of the lock-up 
safety-valve, which is inacces- 
sible to the engineer, except to 
lift it to ascertain that it is not 
set fast, is shown in the illus- 
| tration (Fig. 4544). 
| Fig. shows two other 
forms ofsafety-valves for steam- 
boilers ; one from Burch’s work 
on ** Steam-Boilers *'; the lower 
one is Cameron's valve. 

In Fig. 4546, the lever and © 
| weight are toothed on their under surfaces, engnging the teeth 
_ of aspur-wheel, to whose 

Fig. 4546. 


Lock-up Safety- Valve. 


axis an index is attached 
which indicates on adial g 
the steam pressure at 
whieh the safety-valve 
is set. 

Fig. 4547 is a safety- 
valve, or blow-off valve; | 
operated in the latter | 
case by a stem passing 
through a stuffing-box 
in the front ofthe boiler. ¢ 


Safe’ty-valve 
Le/ver. (Stean- 
engine.) The lever 
to which is attached 
the weight or spring 
that controls the 
opening of the safe- 
ty-valve. In loco- 
motive-engines, it is 
tixed at one end toa 
stud and rests on the 
valve at a short dis- 
tance from this stud. 
Its length is propor- 
tioned to the area of 
the valve, and a spring-balance indicates the pressure 


Fig. 4547. 
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SAFFIAN. 


SAIL. 


in pounds per 

square inch on 

the boiler above 

atmospheric 
sure. 

Saf'fi-an. 
(Leather.) A 
dyed leather 

madeat Astracan 
f and other parts 
of Asiatic Rus- 
sia. The skins 
of bucks and 
goats are used 
for the purpose, 
and the colors 
used are red and yellow. The articles used in its 

weparation are lime, dog’s dung, and bran. Honey 
13 used after the bran. After three days’ femnenta- 
tion, the skin is salted and dried. The skin is then 
dyed, and tanned with sumach. The red color is 
given by cochineal and ericoides, an alkaline plant 
rowing evar on the Tartarian salt deserts. 

he color is finished with alum. For the finest 
haa sorrel is added in the cochineal bath, and 
the tanning is done by galls. The roughness is 
given by a heavy iron rake with blunt points. 

Sag. 1. The bending downward of the middle of a 
beam or other object supported at hoth ends. Some- 
times beams are framed with a slight camber, which 
neutralizes the sag. 

Hoyging is the depression of the ends when sup- 
ported in the middle. See HoG-FraMeE. 

2. The movement of a ship when making consid- 
erable lec-wey. 1t is the opposite of holding a good : 
wind, or bearing up well to windward. 

Sagia-thy. (Fubric.) A mixed fabric of silk | 
and cotton. 

Sag’ger. (Porcelain.) Saggers for earthenware 
hold a pile of ware in the biscuit or white condition, 
but china and fine porcelain articles are contained | 
separately in small saggers called setters, which are of 
a shape to suit the article. They are reared in bungs | 
in the ki/n where they are fired. Saggar; seggar. 
See SEGGAR. 

Clay for making pots to be used as saggers. 

Sag'ging. (Nautical.) A term the reverse of: 
hogging. Applied to a ship when the middle por- 
tion of the keel and bottom arch downward. 

Sa-git’ta. (Jfasonry.) a. The keystoneof anarch. 

b. The versed sine of an arch; from the resem- | 
blance of an arrow standing upright on the string of 
a bow. 

Sa’go-mak'ing. Sago is a variety of starch pre- 
pared from the pith of palms belonging to the genus 
snrgis, and employed in various culinary preparations, 
particularly for invalids. 


~ Bow: Off Valve. 


At the proper age, the sago-palm is cut down, the wood being 
a mere shell around a most abundant pith. A strip of the bark 
and shell of the trunk is removed, and the interior pulp benten ; 
up with stone hammers until only a trough about half an inch | 


thick is left. The pulp is then taken in baskets made of sago- : 


palm leaves, and washed in troughs made from the trunks of 

the tree, strained through sieves made from the fiber and allowed ' 
to settle, this part of the process resembling the manufacture | 
of atarch. When a sufficient quantity haa been obtained, it is 

made into thirty-pound rolls, wrapped in sago leaves, and is | 
ready for market under the name of raw eago. By the Malays , 
this farina is broken up into powder and dried in the sun. This | 
is baked in shapes in an oven, The cakes are dried in the aun, . 
tied in bundles, and packed away. They are eaten dry, wet, | 
toasted, or boiled like rice. 


Salic. (Vessel.) A Levantine vessel like a 
ketch, but without top-gallantsail or mizzen-top- 
sail. 


1. (Nautical.) It is supported by the masts, spars, 
or stays of a vessel. 

2. The propelling sheet of a wind-driven carriage. 

3. The clothing on the radial arms of a windmill. 

4. A funnel-shaped bag on the deck of a vessel to 
intercept or gather air and lead it below deck for the 
purpose of ventilation. A wind-sail. 

The Greek tradition that Drdalus, the Athenian, 
1240 B. C., first contrived sails, is disproved by the 
expeditions of the Phuenicians around the Mediter- 
ranean previous to that time, by the fact that the 
Nile had been for over 1,000 years the great high- 
way of Egypt, and the rivers of China for an equal or 
greater period had run througha well-peopled country. 


‘* Sails come from Egypt, and this paper too.” 
IleRMIpPUs ; quoted by ATHENZUS, A. D. 220. 


The Veneti, a tribe of the Belge, had leathern sails managed 
by chains. The Romans tore them by scythes on the ends of 
long poles. — Straso. 


Sails take their names from the mast, yard, or 
stay on which they are stretched. Some of the 
naines indicate relative elevation : — 


Mainaall. Foretopmast-staysail. 
Foretopsail. Maintopmast-studdingsail. 
Mizsen-royal-sail. 


Main-skysail, etc., etc. 
Main-staysail. See Fig. 4549. 


They also differ in their mode of extension : — 


A square sail is extended by a yard or boom (see Fig. 4548). 
A fore-and-aft sail is extended by a gaff, stay, sprit, or yard. 


Names indicative of form : — 


Square sail. Shoulder-of-mutton sail, etc. 
Lateen-sail. 
Specific names of various derivations : — 
Bonnet. Driver. 
Jib. Lug. 
Ring-tail. Save-all. 
Skysail. Spanker 
Spencer. Try . 
Nauies derived from normal position : — 
Fore-and-aft sail. Studdingsall. 
Water-sail. Bonnet. 


3y position before or abaft the center of effort of 
the vessel : — 
Head-rail. After-sail. 


The square sails are: courses, topsails, top-gallantsails, roy- 
als, and skysai/s,on each mast. Lyg and studding sails are 
alxo enumerated among the square sails. 

The fore-and-aft sails are: staysails, trysails, jibs, drivers, 
spankers, gaff-topsails; and in sloops, cutters, and schooners, 
the main and fore sails, and frequently the topsaifls. 

Trysails are bent to aiall spars abaft the lower masts, That 
of the mizzen is called the spanker. : 

Staysails are those hoisted on the stays of the masts. The 
Soretapmast-staysail, jib, flying-jib, and jib-of-jtb are of this 
kind. Some jibs do not run on astay. Sec CUTTER. 

The courses are the rails sustained by the lower masts, as the 
Soresail, mainsail, and spanker. 

The parts and accessories of a sall are: — 

Head ; the upper edge. 

Foot; the lower edge. 

Leech; the vertical edge. The weather-leech ia the luff. The 
lee-leech ia the after-leech. 

Clew ; one of the lower corners of a rquare sail; the lower 
after-corncr of a fore-and-aft sail. 

Tack ; the lower weather-corner of a rquare sail; the lower 
forward corner of a fore-and-aft sail. 

Bunt; the middle part of a sail, vertically. 

Bolt-rope ; sewed round the edges of a sail; it is called the 
head, foot, or leech rope, according to position. 

Earing ; the upper corner of a square aail. 

The depth of a sail] is from the head-rope to the foot-rope of a 
square sail; the length of the after-leech of a fore-and-aft gail. 
Tabling ; an additional thickness of canvas on the roped side 
a sail. 

Reef-band ; a strengthening band across the sail at the eyelet- 
holes for the reef-points. 

Recf-points; tapering pieces of braided cordage called sennit, 
which pass through the eyelets and hang down an equal dis- 
tance before and abaft the sai]. The length is such as to enable 
them to reach twice round the yard. 

Reefline; a substitute for reef-points, consisting of a rope 


of 


Sail A canvas cloth spread to catch the wind. | rove through the eyelets of a reef-band and over the yard. 


SAIL. 
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Reef-tackle ; a purchase by which the re¢f-cringles on the 
leech of the sail are hauled up to the yard in reefing. 
Belly-band ; a strengthening band of canvas run ning horizon- 
tally midway between the lowest reef-band and the foot of the sail. 
Denbiakcleeks ; bands of canvas running up and down from 
the belly-band to the foot of the sail. 
Reef-tackle patch; a strengthening piece 
of canvas at the reef-cringle on the leech of 


a sail. 

Top-lining ; a patch on the lower part of 
a topsail where Tt chats on the top of a 
lower mast. 


Cringle ; a loop on the leech of a sail to 
which the reef-tackles are attached. The 
head-cringle is a loop on the upper corner 
of a sail by which it is lashed to the head- 
earing strops on the yard-arme. 

The head-rope of the sail is secured to the 
jarkstay on the yard by robands passing 
through eyelet-holes. , 

The roach of the sail is the concave curve 
of the foot. 

A save-all is a piece which fills up the 
roach when required. 

For the ropes to operate yards, sails, etc., 
see RUNNING-RIGGING. - 

A sail is — 

Bent ; that is, fastened to its yard or other 
spar; or 

Unbdent ; cast loose therefrom. 

Furled; drawn up to the yard or spar and 
secured by gaskets. 

Reefed ; reduced in area by tying up a 
portion of the foot or of the Acad, as the case 


may be. 

Atrip ; hoisted and sheeted home ready for 
trimming. 

Tyimmed ; when the yards are braced up 
in the most advantageous position to catch 
the wind. 

To set sail; to expand it on its yard or stay. 

To make sail 
the reefs. 

To shorten sail is to furl, reef, or clew a part of the sails. 

To-strike sail is to lower it suddenly by letting run the hal- 


To loosen sail ; to shake it from the yard to dry. 

To bark sail: to handle the sail so as to catch the wind in a 
direction to force the ship astern. . 

To Aand sail is to furl it. 

To brace a sail is to move it by bracing the yards; to brace 
about is to brace them in a contrary direction ; to brace in is to 
haul in the weather-braces; to brace up is to haul in the lee- 
braces. 


To brai/ is to haul up the foot and leeches of a sail by its brails. 

To fill is to brace the yards so that the wind will act upon the 
after surface of the sails. 

To settle down a sail is to lower it to the cap handsomely. 

Square sails are worked by the motions of the yards which are 
effected by those parts of the running-rigging known as 


Halyards. Lifts. 
Braces. 
The ropes especially devoted to the sails are the 
Sheets, Buntlines. 
Jacks. Downhauls, 
Clewlines. Brails. 
Bowlines. Outhaulers. 
Canvas or sail-cloth is made in of quality and strength. 


Of the latter it is Nos. 1 to 8. The first number is the stron- 
gest, and is used for storm-sails ; No. 8 for small sails and stud- 
din 


The seams of the cloth in a square sail are vertical. In a 
fore-and-aft sail they are parallel with the after-leach. 

In Cowan's patent (English) the seams are horizontal. 

The seams have also been made diagonal, with no improved 
effect, but rather otherwise. 

Some of the terms employed by sail-makers are, — 

Scaming ; sewing the breadths together. 

Goring ; cutting out the wedge-shaped pieces where the sail 
narrows. 
ing ; putting on the strengthening strips around the 
edge, where the cringles are inserted 

Sewing on the reef, belly, lining, and buntline bands. 

Roping ; sewing on the bolt-rope. 

Marling on the clews and foot-rope. 


Many attempts have been made to avoid the necessity of going 


aloft to set or furl sails, which is a dangerous duty, especially in 
' stormy and wintry weather. 
Cunningham's patent (English) is for a yard, rotated by 


ropes 
from the deck, so a8 to wind on or unwind the sail in furling or 
setting. The plan involves a vertical division of the sail, and 


has not been general'y adopted. 
Fig. 4548 is a course or lower square-sail. 


is to spread all or a part of the sails or shake out. 


a, yard. 

6, head-rope. 
c, foot-rope. 
dd, clews. 

é ¢, earings. 
J Sf, leeches. 


Fig 4548. 


Square Sail, 


» bunt. 

, first reef-bantl. 
7, second reef-band. 
k, third reef-band. 


} nested 


ie _ 


Frigate under Full Sail. 


| @, spanker. m, foresail. 
b, mizzen-topsail. n, fore-studdingeail. 
¢, mizzen-top-gallantsail. 0, foretopsail. 
d, mizzen-royal. Pp, foretopmast-studdingesail. 
¢, mainsail. q, fore-top-gallantsail 
J, main-topsail. r, fore -top-gallant-studding- 
| es maintopmast-studdingsail. sail. 
, main-top-gallantsail. &, fore-royal. 
it, main-top-gallant-studding- 1, fore-royal-studdingsail. 
| sails, u, jib. 
k, main-royal. v, flying-jib. 
i 1, main-royal-studdingsails. 


Sail-cloth. (Fulric.) A canvas for sails, made 
of flax, hemp, cotton, or jute. In thickness, and 
consequent weight, it varies from 22 to 44 pounds 
per bolt of 38 yards, 24 inches wide. 

Sail-clutch. An iron band fastening a sail ; a 
substitute for hoops or lashing. 

Sail-hook. (Nantical.) A small hook for hold- 
ing the sail-cloth while sewing. 

Sail-hoop. (Nautical.) The wooden rings by 
which fore-and-aft sails are secured to masts and 
stays. . 

Sail'ing-car’riage. A wheeled vehicle propelled 
by sails. Such appear to have been ned by the 
Chinese, and at the present day a kind of sled pro- 
vided with sails is sometimes met with on our north- 
ern rivers. hey are capable of great speed. See 
IcE-BoAT ; KITE. 

Sail-loft. A large apartment where sails are cut 
out and made. 

Sail-nee’dle. (Nautical.) A large needle with 
triangular tapering end, used in sewing canvas. 

Sail-room. (Nautical.) An apartment or bunk 
on board ship where spare sails are stowed. 

Sail-wheel. A name sometimes applied to the 
tachometer of Woltmann. See TACHOMETER. 

Sa/ker. ((rdnance.) An old form of cannon, 8 
or 9 feet long, and of 5 pounds’ ealiber. 

“The cannon, blunderbuss, and saker, 
He was the inventor of and maker.”’ 
I{uprpras. 

Sal’a-man’der. 1. A circular iron plate used in 

cooking. A griddle. 
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2. A term sometimes applied to a fire-proof safe. | 

3. A heated iron for firing cannon, called on ship- 
board a loggerhead. Not now in use. 

Sal’/a-man’der’s Hair. Asbestus, amianthus, 
mineral flax. See pages 167, 168. | 

Sa'li-ent An’gle. (Fortificution.) Two united 
faces, presenting the vertex outward, as in the redan 
and bastion. See Figs 4218. 

Sal'i-nom’e-ter. An instrument for ascertain-— 
ing the saltness of water. 

The thermometrical method is by ascertaining the 
boiling-point of the brine. This is used in salt- 
works, the scale being graduated to indicate percent- 
ages. 

° The hydrometric method is by finding its specific 
gravity at a given teinperature. 

The following table shows the boiling-points and specific gray-_ 
ities of sea-water (at 60° Fah.) of different degrees of saturation, 
expressed in parts of salt contained therein, the barometer indi- 
cating 30 inches of mercury : — 

Saltness. Boils. Sp. Gr. | 


Pure water....... 0 212° 1. 
Common sea-water ! 55 2138 2° 1.029 
3 50 214.4° 1 058 


3 ss 215.5° 1.087 
Up to this point no 
deposit will be formed. 


4 55 216.7° 1.116 

5 x3 217.9 1.145 

6 ss 219.1° 1.174 

T = 220.3° 1.203 

8 3 221 5° 1.232 

> 59 222.7° 1 261 
19 99 228.8° 1.290 
I se 225.0° 1.319 
las 228.1° 1.848 saturated solution. 


Asa general rule, the boiling-point of the water, when sub- | 
jected to a pressure of one atmosphere, should never be allowed 
to exceed 216°. The temperature must be ascertained by draw- . 
ing off a amall quantity of the brine, and boiling it in a deep | 
coppcr veasc! in the engine-room, a correction being made, if 
neccesary, for the state of the barometer. 

The following table shows the hizht of the boiling-point in 
Fahrenheit's scale at different hights of the barometer : — 


Barometer. _Boiling-point. Barometer. Boiling-point. 


27 inches. 206.96° 294 inches. 211 20° | 
27} inches. 207 .84° 80 inches. 
28 inches. 208.69° 805 inches. | 
28} inches. 209 56° 81 inches. 
29 inches. 210.38° 
Fig. 4551. 
Fig. 4550. <r 


| 


‘ 
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Salinometer. 


An ordinary form of 
Marine sulinometer is a 
graduated giass tube, 
whose bottom swells into two bulbs, the 
lower the smaller, and containing shot, to 
cause the instrument to float vertically. 


Salinometer. 


The greater the degree of saturation, the Sali: ometer. | 


heavier the liquid, and the consequent hight of the graduated 
stem relatively to the water's surface. 

The water-chamber of Gamble's salinometer (Fig. 4550) is 
connected to the builer, so as to give a constant indication of 
the degree of suturation, and containsa thermometer for show- 
ing the temperature of the waterin the boiler. The case hasa 
ginss face, through which the salinometer can be seen, and the 
bulb has a horizontal line, whose coincidence with one of the 
graduations at the side of the case shows the proportion of salt 


_ contained in the water, aa ! 59, 2 53, etc.; intermediate propor- 


ions may be estimated by the eye. 

In Fig. 4551, water from the boiler is drawn through the pipe 
E into the cylinder B. The upper end of the hydrometer is 
visible through an opening in the tube C, so as to expose the 
graduations. A thermometer G indicates the boiling-point. 

In Fig. $552, an inner tube is weighted to balance a column 
of water of known hight and density, and rests upon a flexible 
diaphragin, through which the pressure of the water is trans- 
initted. Variations of pressure are fndicated by an index con- 
nected with the upper end of the tube and traversing the dial. 


Sal'i-nom/e-ter-pot. A vessel into which wa- 


ter from the boiler is drawn, in order to be tested by 


the salinometer. 

In Sewell’s, the water entering at the induction- 
pipe @ is received in the outer chamber B, and thence 
misses downward and around the lower edge of the 
inner chamber C, so as to prevent a scalding jet fly- 
ing out at the top. 


Fig. 4554. 
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Salinometer- Poet. 


Sa-li‘va-pump. (Den- 
tistry.) Adevice toremovethe 
saliva from the mouth during 
dental operations. The tongue and cheeks are kept 
from contact with the teeth of the lower jaw, and 
the saliva drawn off by an air-pump through a per- 
forated tube into a receiver. The air-escape valve is 


| between the receiver and the exhaust-bulb of the 


ump. 
: in Fig. 4555, the rebent upper end of the pipe 
has a rose head to take up the saliva. A compressi- 
ble bulb and two valves form the operative mech- 
anism. 

Sallly-port. 1. (Fortificrtion.) An opening cut 
in the glacis, through which a passage tals by a 
ramp from the terreplein to the covered way of the 
interior. <A postern. An underground passage from 
a fortification for making sallies from the covered 
way. 

2. (Nautical.) A port for entering or leaving a 
vessel. 
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\\ Fig. 45665. Sal/ly-port, 
: Sledge. (Foriijica- 
tion.) Asledge used 
for hauling  ord- 
nance, ammunition, 
_ ete., up the ramps, 
etc. in fortifications. 
Sal/mon - lad’- 
der. A chute for 
salmon to ascend 
falls and weirs. It 
has usually a broken 
ora sinnous descent. 
A fish-ladder or jfish- 
wey. 
Sal’/mon - stair. 


A zigzag channel on 
the face of a weir to 
| 


assist fish in ascend- 
; ing the same. A 
fish-ladder. 

Sa-loon’-—Car. 
(Railway Engineer- 
ing.) <A passenger- 
car fitted up with 
sofas and chairs, to afford first-class accommodation 
A 


for those able and willing to pay extra for it. 
dirmicing-room or palace car. ; 

Salt-block. An apparatus for evaporating the 
water from a saline solution. The technical name 
for a salt-factory. 

Salt/ern. A salt manufactory where water is 
evaporated from brine and dry salt obtained. 

More especially a plot of retentive land, laid out 
in is und walks, where the sea-water is admitted 
to he evaporated by the heat of the sun’s rays. 

The operation is concluded in boilers. 


Salt-fur'nace. 
The simplest form of this 5 4 alana where artificial heat is 
employed, is probably that of West Virginia or Syracuse, N Y., 
where the brine is pumped | 
from a great depth of the | 
earth and conducted by | 
pipes to the kettles, which 
are in two long rows, built 
—\ into the top of a furnace, 
7=> , which is 150 feet in length, 
; having the furnuce doors at 
one end and a chimney at | 
~3 the other. The iron pans 
= are heavy ard «hallow, and | 
may be from 80 to 100 in! 
number. As the water evap- | 
orates, the ralt is precipi- | 
tated, and is dipped out into 
baskets, which are placed 
in pairs over the pans, in| 
orler that the salt may drip | 
and «ry. The salt is then | 
emptied into the bin and 
shoveled into barrels for 
transportation. | 
The brine which supplies 
the salt-works of Moutiers, ' 
in the Tarantaixe, Switzer- | 
land, has only 1.83 per cent of saline matter, 1} pounds to 18 : 
llons of water. (The water of the North Sea in Europe has | 
25 per cent.) | 
To condense this attenuated solution. the brine is repeatedly | 
trickled over fagots of thorn placed in frames, being condensed 
by sérial evaporation to 22 per cent. Another plan there adopt- 
el is to trickle the brine down vertical cords, upon which ft 
crystallizes, and the saline cylinder is then broken off. The 
cords are renewed every 25 years; the fagots, every « years. 
Salt-gage. A SALINOMFTER. See Figs. 4450, 
4451, 4452, previous page. 
Salt-glaz/ing. (Pottery.) A glaze for earthen- 
ware, prepared from common salt. 
Salt-pan. A salt-pit, or salt-works, An evap- 
orating-pan for salines. 
Sal’/vage. (Nautical.) A skein of hemp, not 
twisted, but simply bound with yarn; used for 


Salt-Furnace. 


tackling of cannon, and other purposes where great 
pliancy and strength are required. Selvagee. 

Sal'ver. (Household.) A kind of tray or waiter, 
used for table service. 

Sa’mite. (Fubric.) A heavy silk embroidered 
stuff. Sumetle. The name is from the Greek 
éfduiros, six-threaded, which indicates a peculiar 
twill in the original goods, given by floating the 
weft over 5 warps. See Dimitry ; TWILL. 

‘* Clothed in white sayite.”” 
TENNYSON. 

Sam/pan. A Chinese punt used on the rivers 
for conveying werchandise, and also frequently for 
habitations. 

Sam/son-post. 1. (Shipbuilding.) A pillar rest- 
ing on the keelson and supporting a deck-beam. 

2. (Nautical.) A spar sustained in a vertical posi- 
tion by guys, and used as a gib for the suspension 
of hoisting-tackle, for getting boats or blubber 
aboard, fishing the anchor, ete. 

Sa'nat. (Fubric.) An Indian ealico. 

Sand (Founding.) The sand used by the 
molder, while it consists essentially of crystalline 
particles of silica, must contain other substances 
as well, to give it tenacity when damp, and when 
subsequently dried. Clay plays the most important 
part; it is a common constituent of the sand as 
found in its natural bed. In this respect, different 
kinds of sand differ exceedingly, and they have to 
be mixed in suitable proportions, and (for iron 
molding) additions of powdered coal or coke made 
to adapt the sand to each specific purpose. 

Sands for different purposes or inde of work re- 
ceive specific names, as, — 

Core-sand, dry sand, facing-sand, green sand, new 
sand, old sand, strong sand, etc., which see under 
their respective heads. See also LOAM. 

San'dal A protection for the sole of the foot. 
It consists merely of a’sole, with sometimes a shield 
at the toe and heel, leaving the upper part of the 
foot bare, and is secured by straps passing over the 
instep and around the ankle. Sandals were worn 
by the Jews, and most Oriental nations, as well as by 
the Greeks and Romans, but appear to have been 
to a great extent supplanted, even among the 
Orientals, by shoes. 

The sandals of the ancient Egyptians are shown in many of 


their paintings at Medinet-Aboo and elsewhere. 
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a SISA all, A 
Egyptian and Assyrian Sandals and Shoes. 


SAN DAL-BRICK. 


Tn the Abbott Collection (New York Historical Society) are 
old Egyptian sandals made from date-leaves, papyrus, leather, 
and riw-nide Also boots and shoes of purple leather, white 
kid, and red leather. 

Their common sandals were of papyrus or palm-leaves ; those 
of the Greeks and Romans of willow. The baza was the sandal 
of the comelian; tac cothuraus, of the tragic actor. 

The priesta of Egypt e«hewe.l leather fur sandals, as the con- 
tact of anything that had died was defilement. 

A number of examples are given in the cut annexed. a isa 
handsome sandal with the usual instep strap and the cord 
which reached from the latter to the sole, passing between the 
great toe and the second one. 6 assumes the shape of a shoe, 
having sides and no straps between the toes. 1) & are distinctly 
shoes. cis the common xandal of the people 

The common sand.1l, in Oriental countries, is made of a piece 
of hide fro n the neck of au camel, and sometimes of several thick- 
pDesses sewed together. It is fastened by two straps, one of 
waich passes bet ween tae great and the second toe, and the other 


around the heel and over the instep ; hence it was easily slipped 
off when the ‘ latchet’’ was ‘‘unloosed’’ (Mark i. 7) The 
direction of the angel to Peter, “ Bind on thy sandils”’ (Acts 
xii. 8), indicates the style of fastening, even did not contempo- 
me statuary show the form with perfect clearness. 

hile many ladies were shod with ornamental sandals, which 
were someti.nes like pittens to raise them above the dirt of the 
street or the dampness of the bath-room floor, it is probable 
that some wore busking, or moccasins, as we should term them, 
and thit such were alluded to in Canticles vii. 1: *‘ How beau- 
tiful are thy feet with shoes." Tiey were probsbly worn by 
Judith when, as it is said. her sandals ravished the eyes of Holo- 
fernes. Bwiger’s skin is referred to by Ezekiel (xvi. 10) as a 
choice material therefor. 

On the sculptures of Nimroud the king is represented wear- 
ing sandals. Those of the Emperor Augustus were rights and 
lefts. He e«teemed it an ill omen that he accidentally misplaced 
them. The pillar or thong bet veen the big toe and its neizh- 
bor would eirly suggest making them specially for cach foot. 

The Assyrian aan lal ¢ had a long counter and a sole, fastene 1 
to the foot by meins of bin ls around tue instep, in so:ne cases 
aided by straps which pissel forward to the ball of the foot or 
between the largest and the second toz3. They were of wool or 
leather. In Exzypt, pilm-lesves and papyrus-stalks were em- 
ployed in addition to levther. The soles 
of the Assyrian sindals were fiat; tose 
of the Eyyptiins were frequently turned 
up at the toes, as at f/f. g hare also Ae 
syrian ; (man, Es; ptian. 


San/dal-brick. A local name 
for imperfectly burnt brick. San- 
del, s:m7l, places, pecking brick. 

Sand-bag. 1. (Fortificrtion.) 
A canvas sack filled with sand or 
earth, and used in fortification. 

Sand-bags are used as a cover 
for troops, as a revetment for para- 
pets and embrasures. They usu- 
ally contain a cubic foot of earth. 

They are extensively used to crown the parapet 
of earth excavated in stpping. 1,000,000 sand-bags 
were ce a in the offensive works at Sevastopol, 
principally in the protection for the 70 miles of ap- 
prouches. 

2. A form of ballast for boats. 

3. The ballast of a balloon, thrown out to enable 
the balloon to rise, or to keep its level as gas escapes. 

4. A long flannel bag filled with sand, used to 
stop chinks beneath doors or between sashes. 

5. (Sheelt-metal Working.) A flat sack filled with 
saud on which work is supported while being chased. 
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| 6. (Engraving.) A similar bag on which Fig. 4669. 
the plate is laid and turned about ,while 
being operated on with the graver. 
Sand-ball. Soap made up into a ball 
with fine sand, for washing the hands. 
Sand-bath. 1. A vesselof heated sand, ——~=—— 
used as an equable heater for retorts, etc, 54%4-Bag- 
A form of evaporator largely used in laboratories. 
Fig. 4560 represents a form of sand-bath in which 
@ @ 1s a trough for sand; 6, a small steam-boiler, 


“4 


Fig. 4560. 


which has a safety-valve not shown ; d d are hot-air 
and smoke flues ; and ea reservoir from which the 
boiler is supplied with water. 

Bv the use of this or a similar arrangement, an 
equable temperature may be attained in the bath, 
and the chemist has always at hand a supply of hot 
water for purposes of the laboratory. 

2. (Mcdical,) A form of bath in which the body 
is covered with warm or with sea sand. 

Sand-bed. (Fuunding.) a. The floor of sand 
at a sinelting-furnace in which the metal from the 
furnace is run into pigs. 

b. The floor of a foundry in which large castings 
are made, or on which the flasks are laid, rammed, 
and poured. 

Sand-bel’/lows. A hand-bellows used for sprink- 
ling sand on a freshly painted surface to give it the 
appearance of stone. 

‘he sand frum box B sifts down into the s 
the upper valve is opened, and is ejected 
blast as the bellows are closed. 


ut as 


y the 


Fig. 4561. 


Sand- Bellovws. 


| Sand-blast. A method of engraving and cut- 

ting glass and other hard materials by the percussive 
force of particles of sand driven by a steam or air 
blast. See GLAss-cUTTING, page 978. 

For cutting an ornament or inscription on stone, 

an iron pattern is fastened to the stone, and a mov- 
able jet-pipe is caused to traverse the surface of the 
stone, which it abrades, leaving intact the portions 
| protected by the pattern. Common hard sand is 
the material emploved ; but small granules of iron, 
about y', inch in diameter, have been found to act 
aay rapidly on granite. Crushed agate is also 
used. 
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Sand-blow’er. A device for powdering with | wheel is attached to a vertical shaft, which rotates 
sand a freshly painted surface, in order to make it | in the central opening of the pan, while the wheels 


resemble stone. traverse in the annular trough, the water assisting 
The piston is chambered, and has inwardly open- 


ing valves in its two disks, so that when moving in 


either direction the air is forced through the tubular | 


piston rod and pipe to the discharge-mouth. 

Sand-board. (Vehicle.) A bur over the hind 
axle and parallel therewith. It rests upon the hind 
hounds where they cross the axle. 


Sand-box. 1. A box filled with sand, usually 
laced in front of the 

Fig. 45638. riving-wheel, with 

PN a pipe to guide the 


sand to the rail, to 
be used when the 
drivers slip on the 


4 i | g = . . 

4 | } rails, owing to frost 
Z, 4 or wet. 

a 

Z Ht In the West, railway- 
i | 4, trains have been stopped 
% g on a grade by locusts. 


When the dew falls and 
the rails are warmer than 
the grass, these insects 
have a fancy for sitting 
on the rails, and when 
theengine-wheel touches 
them they are crushed, 
leaving the rails so soapy 
that the wheels slip. 
Sand-boxes are used with the locomotive. 


In Fig. 4563, the box has a hemispherical bottom, 
in the lower part of which is a conical valve-seat, 
which is closed by a valve of the same form. This 
valve-seat has two apertures, one on each side of the 
engine, through which the sand s, and is con- 
veyed to the rail in front of each driving-wheel. 

2. A box with perforated top, for sprinkling paper 
with sand in manner of a pounce-box. 

Sand—burned. (Founding.) When the heat of 


a 
\ 


7 
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the melted metal cast into a mold affects the surface | 


of the sand so as to subject it to a partial fusion, 
whereby it adheres to and even unites more or less 
with the surface of the metal, giving a rough result, 
the casting is said to be sand-burned. This defect 
is caused by the unsuitable nature of the sand or the 
want of proper dlacking on the mold. 

Sand Crush’/er and Wash/er. A machine for 
breaking nodules of sand, reducing it to a fineness 
and washing away foreign matter. The axis of the 


. the hands of Morpheus. 


Fig 4564 


Sand Crusher and Washer. 


in comminuting the mass and washing off the earthy 
' particles. It is especially used in preparing sand for 
| glass-making. 

Sand-glass. A time-measurer, consisting of a 
vessel containing a mneasured amount of sand, which 
is allowed to escape through a hole of definite pro- 


portions so as to occupy a certain time in so doing. 


The aand-glasa was derived from or suggested the clepsydra, 
or water-clock, in which the lapse of time wus indicated by the 
escape of water from a hole in a vessel. This was probably 
the firat time-measurer acting mechanically. Previous to this 
the lapse of time was counted by the dial, by devices such as the 
counting of pebbles from one helmet to another by the Franks 
and Norsemen ; a measured tread and counted paces ; the time 
required to recite the prayers, as indicated by the beads. Sce 


| CLEPSYDRA. 


The clepsydra assumed various forms. 
1. In one case a brass dish with a hole in the bottom was 


| floated in a cistern, and the time required for its filling and sub- 


mergence formed a unit of time. 

2. The emptying of a large brazen vessel, the side of which 
was pierced with a small hole. 

8. A vessel similar to the foregoing, with a float and gradu- 


| ated stem, indicating time by its subsidence. 


4. The device No. 8, with the addition of a string from the 
float, to turn an axis and a pointer finger on a figured dial. 

5. Aclepsydra in which the escaping water turned a wheel 
which communicated motion toa hand on a dial. See CLepsypRa. 

These devices were subject to many difficulties. such as the 
evaporation of the water, which affected those depending upon 
the measured amount, and the unequal rate of flow at different 
stages of fullness of the discharging-vessel 

At what period toothed Samira was invented cannot he readil 
ascertained. Archimedes used it 220 B. c., and probably saw it 
in Egypt. 

Send. os the flowing material, is stated by some authorities 
to have been iutroduced in France about the time of Charile- 
magne, but this is an error. 

On an ancient bas-relief in Rome an hour glass is placed iu 
Athenseur saya that the ancients 
carried portable hour-glasses with them. 

The term translated Aour-giass does not warrant the idea 
that glass was used. The probable material was horn, or the 
mineral then so much used for windows, laminated mica, the 
lapis specularis of Pliny. The two chambers were probably 
separated by a plate having a drilled opening. See Hour-Guags. 

It may be mentioned In this connection that the first dial 
on record is that of Ahaz, 742 B.c. It was probably derived 
from Assyria, See Dit. 

The dial is mentioned in the book of Tobit. The date of the 
writing of this book is not certain, but it details the experiences 
of an Israelite of Napbtali, a prisoner in Nineveh in the reigns 
of Shalmanezer and Sennacherib. 

The statement of I[ercdotus that the Greeka derived the sun- 
dial from the Chaldeans is no doubt correct. In the time of 
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Ah uz, the communications between Assyria and Palestine were 
open and well traveled, as the Israclites well knew and felt. 

Ilomer describes the sun-dial, 950 B. c. 

The dial was introduced in Athens by Meton, 433 B. ©. 

By L. Papirius Cursor into Rome, <98 Bc 

Hipparehus used a dial at Alexandria, 130 B. c. 

Augustus setone up on a magnificent scale in the Campus 
Martius. See Drat. 


San’di-ver. (Fr. Suint-de-verre.) A saline scum 
Which rises to the surface of fused glass in the pot, 
and is skimmed off. Called also glass-gall ; sadwei. 
_ Sand-jet. A process for grinding and abradin 

hard substances by the impact of a stream of sand 
prope'led by an air or steam jet. 


In depolishing glass, the stream of sharp sand is projected by 
a fan thirty inches in diameter, making thirty revolutions per 
minute. The air is driven through a chute into which the sand 
is fed, and from which it is thrown foreibly down upon the glass 
below the mouth of the chute. From ten to fifteen seconds’ ex- 
posure to the shower of sand is sufficient to depolish the sur- 
face of ordinary glass; and sheets of the latter may be con- 
veniently treated by being passed slowly under the sand by 
means of endless belts. For cutting stone, the impelling jet is 
steam; the force given to the sand, and, of course, the rapidity 
of the cutting effect, being proportioned to the steam pressure. 
For one hundred pounds’ pressure, the sand is most advan- 
tageously applied by drawing it through a three-sixteenth inch 


tube; the steam issuing through an outer tube concentric with | 


that whic! conducts the sand. This is for drilling holes in hard 
material ; and, with a pressure one fourth greater than that 


just indicated, one and a half cubic inches of granite are worn | 


away per niinute, three inches of inarble, and ten inches of soft 
brown-stone. In cutting corundum with sand driven by steam 
at three hundred pounds’ pressure,a hole an inch and a half in 
diameter was cut through a piece one and a half inches thick 
in twenty-five ininutes. The process is also used in cleaning 
the internal surfaces of hollow ware preparatory to tinning. 
See GLAss-CUTTING, page 978. 


Sand-pa’per. An abrading agent made by couat- 
ing paper with glue and dusting fine sand over it 
with a sieve. 
instead of paper. Sand-paper is intermediate between 
glass-paper and emery-paper in its action on metals, 
but is less energetic than glass-paper in its action on 
wood. 

GLASS-PAPER (which see) is prepared in a similar 
way from pounded glass, and is sometimes termed 
sand-paper. 


| 


Thin cotton cloth is sometimes used | 


| 


Sand-pa’per Hold/er. A block or pad on which | 


a piece of sand or glass paper is wrapped for use. 


Fig. 45665. 


Sand-Papering Marhine. 


Fig. 4566. 


Sand-Papering Machine (Shoe Machinery Manufacturing Co ). 


Sand-pa'per-ing Ma-chine’. 1. (Joinery.) A 
device for sand-papering flat surfaces. The work is 
laid on the table, which is vertically adjustable ; the 
sund-paper disk is rotated at the end of a jointed 
tubular extension arm, which also conducts the dust 


Fig. 4557. 
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Sand- Pulverizer. 


away, through the hollow arm, to the 
exhaust-fan. 

2. (Shoemaking.) For buffing the 
soles of boots and shoes. Sometimes 
called whitening. 

An exhaust fan or blower creates a 
draft which conducts away the dust 
caused by the action of the sand-paper 
roll upon the bottoms of the shoes. 

Sand-pul’ver-iz’er. A machine 
to grind and sift sand for use in glass- 
making and for other purposes, Fig. 
4567 has a grinding-plate working 
against a vertical yielding bed and a 

“rie “A vex olving Wire-gauze cylinder, by which 
the sand is sifted. 
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Sand-pump. aA cylindrical case or metallic tube! usually bound together by a slight quantity of 


having a valve at bottom opening upwardly. 


office is to remove the sand which collects in the | 


bore when a well is being drilled ; the drill being 
up removed, aud as the saud-pump is low- 
ered, the dirt and water force up the valve and enter 


the tube, the valve dropping again to prevent their 


return. 
barrel of the sand-pump becomes filled, is drawn to 
the surfaee and emptied. When the detritus is all 
removed from the bore, the drill is reintroduced and 
the operation proceeds. 


The sand-punp is described in Gool’s English patent, 1823. 
It is there called a sAe’l or shell-pump. It is called by the 
French, emporte-piéce. See SH ‘LL-PUMP. 

The Chinese have had dveup-bored wells for ages; we cannot 
suppose that they have fuiled to use tis devi-e for withdrawing 
tne detrisus. 
Ou-Tony-Kiao in China are 
numbered by hundreds, 


Fig. 4508. 


ter, and over 1,000 feet 
deep. 


for removing the eand 
from the caissons of the 
St. Louis and = Winois 
bridge, aa the piers de- 


bore, ere discharging ten 
cubic yarls of sand in an 
hour, and gravel stones 
tivo und a quirter inches 
in diameter. A stream of 
water was forced down 
through one pipe, and 
caused to discharge uear 
the sand into another pipe 
in an annular jet, and in 
an upward direction. The 
jet created a vacuum be- 
low it, by which the sand 
was draw into te second 
pipe or pum), tiie lower 
end of which was in the 
sand The force of the 
jet drove the rand up to 
the surface oa fast as it 
entered the second pipe. 
See AIR-LOCK ; CAISSON. 


Sand- Ejector (St. Louis Bridge 
Caisson). 


Sand-roll One fora rolling-mill, for instance, 
—cast in sand, as distinguished from a chill-roll, 
one cast on a chill. 

Sand-scoop. A shovel for obtaining sand from 

the bottom of a 


Fig. 4569. river. <A form of 
dredge. In Fig. ' 
4569, the = staff 


rises perpendicu- 
larly from the rear 
end of the scoop, 
and has a collar 
towhich the hoist- 
ing-rope is at- 


loops to engage 


boat, and the rope 
attachment to the 
statf forms a ful- 
crum in the nse of 
the scoop. See 


Dredging- Scoop. 


page 747. 
Sand-shot. (Ordnance.) Small cast-iron balls, 
such as grape, canister, or case, cast in sand. Larger 
balls are cast in iron molds. 
Sand’stone. An aggregation of siliceous grains, 
sometimes cohering without visible cement, but 


are § or 6 inches jn diame- 


The sani-pumps, used . 


This being repeated again and again, the | 


The wells of , 


scended, vere of three-inch | 


I 


| 
| 
( 
4 
i 
, 


| 
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Its | siliceous or calcareous matter, or by iron or clay. 


Nature shows all gradations in texture. When 
coarse-grained, it is called grit.’ When the fragments 
are so large as to form pebbles, it is called con- 
ylomerate ov pudding-stone, which may con- Fig. 4500. 
sist of one or several kinds of rock. 

Micaceous sandstone has little plates of 
mica, which are sometimes in layers parallel 
to the stratification. 

Calearcous sandstones are those in which 
the siliceons grains are cemented by car- 
bonate of lime, or in which the particles are 
partly siliceous and partly calcareous, 

Sand-throw’er. An impleinent for 
sanding sized or painted surfaces. The ex- 
ainple has a hollow handle, which containsa | 
supply of sand that is received ina V-shaped gang. 
box 6, having a narrow slit with a projecting Thrower. 
lip A, by which the sand is distributed. 

Sand-trap. (//ydraulic Engineering.) 
Vice for separating 
sand, ete., from water 
Howing througha pipe. 
In Fig. 4571, the wa- 


A de- 


Fig. 4671. 


ter enters the trap 
through the valved 


induction-pipe D, and, 
owing upwardly into 
the dome-shaped cover 
B, is conducted off by 
another pipe; the sand 
is detained by the 
diaphragm 4, and 
settles in the annular 
reservoir C. 
Sand-wash/er. A 
device for separating 
earthy matters from sund. In Fig. 4572, a cylindri- 
cal wire screen having exterior wings 0 is rotated in 
a trough B, to which a constant supply of water is 
admitted through a chute Jf; soluble matters pass- 
ing through the meshes of the riddle are carried off 


Fig. 4572. 


Sand- Washer. 


tached. The rope | hy the chute C, and other foreign particles are dis- 
has a series of | charged by the tail-spout Z. 


In Fig. 4573, the sand, after being screened by a 


over a pin on the; shaking riddle, passes down a chute to a series of 


troughs having wheels rotating on a common axis, 
by which it is agitated and successively transferred 
from one to the next, being cleansed by the action 
f water at each step. 
Sand/wiched. Said of a rail or lamina which is 


Fig. 517, Drepc- | interposed between two sleepers or thicknesses. 
ING-MACHINE, | 


Sap. (Fortification.) An excavated trench or 
tunnel, for the purpose of approaching a fort under 
cover of the scarp and parapet formed by the ditch 
and excavated earth. 

At the head of the sapping party is a bullet-proof 
sap-roller, which is pushed along as the sap advances, 


, affording protection to the men. 


SAP-BOILER. 
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Sanidl- Washer. 


The sap advances by a series of zigzags, so directed 
as not to be exposed to an enfilading fire from the 
fortress. 

The approvches and the parallels are made by sap- 
ping, and these sunken roads afford the tneans for 
conveying ordnance, ammuuition, and stores to and 
from the advanced batteries, and for marching bodies 
of troops to and fro. 

Sand-bags, gabions, and fascines are employed as 
revetments or to crown the parapet formed by the 
excavated carth. 

The works in front of Sevastopol consisted of 70 
miles of sunken trenches ; and no less than 60,000 
fascines, 80,000 gabions, and 1,000,000 sand-bags 
were employed to protect the men working in the 
trenches and at the different batteries. 

The dowble sap has a parapet at each side. 

Sap-boil/er. A furnace with pans for evapo- 
rating the sap-of the maple. See Evaporator, 
pages 811 ~ 813. 

Sap-buck’et. (Sugar Manufacture.) A bucket 
for receiving the sap of the sugar-maple as it runs 
from the tree. Tin pans, earthenware pots, and 
wooden troughs hollowed out from the log are also 
oo 

ap-buck’/et Hook. (Sugar-making.) A hook 
froin which the sap-bucket is suspended ; it has a 


a 
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Fig. 4574. 


Sapping- Machine. 
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SARCOPHAGUS. 


pointed or screw-threaded end for attachment to the 


tree. 

Sap-fag/ot. (Furtification.) A fascine about 8 - 
feet long, used in sapping, to close the 
crevices between gabions. 

Sap-fork.  (Fortification.) A 
forked lever used for advancing the 
sap-roller. 

Sap’ping-ma-chine’. A circular 
saw for slabbing balks and sawing bolts 
for shingle stuff. 

Sap-roll'er. (Fortification.) A 
large roller kept in advance of the 
men engaged in sapping. It is rolled 
along at the head of the sap for the 
protection of the excavators. 

The sap-roller is a gabion, 6 feet lon 
and 4 feet in diameter, rendered bullet- 
proof by an internal gabion of the 
same length and 24 feet in diameter, the space be- 
tween being filled up with stout wooden pickets. It 
is soinetimes stuffed with wool. It is paalicd forward 
by a sap-fork. 

Sap-spile. (Sugar-making.) A small wooden 
a which is driven into an auger-hole bored in 
the sugar-maple tree, and serves to conduct the sa 
to the trough or bucket. It is sometimes made o 
an elder with the pith pushed out; sometimes of 
wood, bored out. 

Sap-spout. (Sugar-making.) 
conducting sugar- 
maple sap from 
the tap-hole to 
the bucket. 

The spout has, 
between the hold- 
ing-screw and the 
collar, a  perfo- 
rated neck which 
gives free com- 
munication with the outer layer of the alburnum. 
A hook gives means of suspension for the bucket. 

Sar'ce-net. (Fudric.) A thin grade of silk 
goods used for linings, etc. Named from the Sara- | 
cens. (Saracenicum, Latin. Cloth made by the 
Saracens.) Sarsenet. 


ss 
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A device for 


Fig 4575. 


Sap- Spout. 


** With my wife to the new Exchange to buy her some things; 
where we saw some new-fashion petty coats of sarcenett, with a 
black broad lace printed around the bottom and before, very 
handsome.” — Peprs’s Diary, 1662. 

How about balmorals ? 


Sar-coph’a-gus. A stone coffin. 


Sarcophagi were anciently in general use, at least with the 
wealthy, among the Orientals, particularly those inhabiting the 
eastern shores of the Mediterranean, and were often ornamented 
with elaborate and expensive sculptures. Large numbers yet 
remain in that part of Syria which formerly belonged to Tyre 
and Sidon, though the ancient cemeteries have forages supplied 
the later Inhabitanta with stone for economic uses. 

The sarcophagus of King Ashmunager, discovered at Sidon in 
1855, is interesting as containing the longest Phoenician inscrip- 
tion known to exist, until the Moabite stone, since discovered, 


antedated it. Sce Pg. 
The sarcophagus of Seteil-Menephthah was discovered by 
Belzoni in a deep recess of a tomb. It is of Oriental ala- 


_baster, and is covered with some thousands of figures, evi- 


dently a funeral procession. It was long in the mueeum of 
» Sir John Soane, Lincoln's Inn Fields, London. It 
had been broken open by robhers. probably many 
centuries before the visit of Belzoni. The body was 
gone, and the lid broken into five pieces. 

In Fig. 4576, a represente a Chaldean clay coffin or 
vault-cover found at Mugheir, cight feet below the 
surface of the soil. 6 shows the interior on an en- 
larged scale. Ona platform of sun-dried brick is laid 
a mat, on thie the skeleton or pair of skeletons. sur- 
rounded by utensils or ornaments. A huge cover of 
burnt clay inclosed the whole. In the particular 
instance illustrated, the contents, besides the skele- 
ton, were a sun-dried brick for a pillow; a copper 
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bowl ; small cylinders of meteoric stone; pieces of bamboo; | ily lifted; or the two sashes are made to counterbalance each 
baked clay jars and utensils for food and water ; remains of date- | other. In the former case, the sashes may be lifted or depressed 
stones in ashallow dish. cis another kind of Chaldean earcoph- ' independently ; in the latter case, they move together, closing 


SASH-MOLDING MACHINE. 


agus, formed of two large open-mouthed jars, two and a half or opening simultaneously and in the same degree. 


to three feet in depth and two feet in diameter. The mouth a, Gothic sash. c. ovolo sash. 
6, ogee sash. d, square-bevel sash. 
Fig. 4576. 
= > 2. The gate in which a mill-saw is strained and 
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Chald@an Sarcophagi. 


of the smaller {s inserted in that of the larger, and luted with | sash which 


bitumen. In each coffer is a small hole for the escape of the 
gases of putrefaction. This form is common at Mugheir and 
Tel-el-Lahm. — Journal of the Asiatic Society, XV. 418, 414. 


Sa/ree. 1. A cotton fabric worn by East-Indian 
women wrapped about the person. 

2. A long scarf of embroidered ganze or silk. 

Sark’ing. (/iuilding.) The sheathing of a roof 
above the imfters, and affording a hold for the nails 
which secure the shingles or slates. 

Sar-rus/o-phone. (JJusic.) <A form of wind- 
instrument of the horn class, made by Gautrot Ainé 
anil Cie, Paris. They are made en suite, of sizes and 
compass to take different parts in concerted pieces of 
music, and are known as the cornets and saxhorns by 
names, a3 soprano, contralto, tenor, harytone, bass, 
etc.; or by the pitch, as b flat, e Hat, ete. 
Fig. 2564. 

Sarse. A fine sieve. 

Sash. 1. (Curpentry.) 


A frame for holding the 
glass of a window. 


The side pieces are the stiles ; 


the top and bottom pieces, rails; and the interior | 
pieces, which hold the panes, . 


bars. 

There are two kinds of sash : 
]. 1. French sash or casement ; 
. iJ hung upon hinges so as to swing 
open like doors. 

2. Sliding sash ; opening and 
shutting vertically. When sus- 
pended by weights and cords 
passing over pulleys, they are 
said to be hung. 


a. Double hung; both sashes being 
* i] Movable. 

b. Single hung; one sash only being 
movable. 

c. Balanced; when each sash has a 
counterpoise weight, so that it is read- 


See a, : 


reciprocates, 

3. An ornamental girdle worn over the shoulder 
like a baldric or around the waist. 

Sash-bar. (Carpentry.) The vertical and trans- 
verse pieces within a window-frame which hold the 
panes of glass in place. They are rabbeted or grooved 
on one sie to receive the glass, and are mitered to 
each other and to the frame. See Sasn. 

Those for the Crystal Palace, in 1851, were made 
by a special machine devised by Paxton and Birch, 
in which a series of revolving cutters shaped a piece 
which was afterward divided by circular saws into 
four parts, each constituting a complete bar, other 
saws of less diameter at the same time making the 
grooves for the glass. 

They were painted by drawing them ee a 
trough filled with color, and afterward passing them 
between a series of brushes set at right angles to 
each other, which removed the superfluous paint. 

Sash-bor’/ing Ma-chine’. A machine for bor- 
ing holes in the stiles of sashes for reception of the 
bars. It may he preliminary to mortising. 

Sash-chis’el. (Carpentry.) A chisel having a 
narrow edge and a strong blade, for making the mor- 
tises in blin1 and sash stiles. 

Sash-fas'ten-er. (Building.) a. A device at 
the meeting rails of sashes, to pre- 
vent a sash from being opened. 
Usually a sort of turn-button on one 
locks over the top of the 

lower sash. In the example, the 
_ sashes are locked together by a pin, 
which transfixes them. 
b. A device on the edge of the 
sash which locks against it, to +- 
‘maintain it at a given hight. In. 
Hammond's, the edge of the sash | 
is notched and engaged by a spring 
piece, which may be withdrawn 
when the sash is to be lowered. 

An ordinary form is a snail-shaped 
ptece on the sash which locks against the jamb. 

Sash-fil/lis-ter. (Carpentry.) A plane for rab- 
beting window-sash to receive the panes of 
glass and the putty, which holds them in Fig. 4579. 
place ; the illustration shows the rabbet _—- 
made by the sash-fillister, and also the ovolo | | 
1. The frame, within the Sass. 


molding. 

Sash-frame. 
window-casing, in which a sash slides. 

Sash-frames are cased or solid. The former have 
hoxes at each side for the weight. The latter con- 
sist merely of strips fastened to the window-jambs. 
A sash-casing consists of four pieces, — the pudley- 
prece and inside, outside, and back-lining. ; 

The strips which form the sash-slides are the in- 
side and outside beads and the purting-bead, 
| The parts of a sash-frame are the head, sill, and 
"sides or casings. 

2. The rectangular frame, in which a mill-saw is 
strained. 

Sash-gate. (Hydraulic Enyineering.) A stop- 

valve sliding vertically to and from its seat. 

Sash-lock. A fastening for the meeting rails 
of window-sashes. 

Sash-mold’ing Ma-chine’. (Woo0d-working.) 
| A machine for planing molds on sash bars and stiles. 


Fig. 4578. 


Sash- Fastexer. 


SASH-MORTISING MACHINE. 2030 SASH-SUPPORTER. 


may be adjusted to mortise at any desired angle, 
;and is raised or lowered by turning the crank d, 
to determine the depth of cut on work of any dimen- 
sion within its capacity. 

Sash’oon. (Shoemakiny.) A soft leathern pad 
placed inside a shoe to ease the pressure on a tender 
spot. 

Y e@cet pian ink Ma-chine!’. <A_ smal] Fig. 4582 
form of molding-machine adapted to make 
the rabbets and molding for the stiles and 
bars of window-sash. See Sash-sTICKING 
MACHINE, 

Sash-pulley. The sheave in the pwlley- 
piece of a sash-frame over which the weight- 
cord runs. In the example, the sheave is | 
held between two plates, which have coun- 
ter projections and depressions on the edges 
of their incurved ends, and side perforations 
for reception of the sheave-pivots. Sash- 

Sash-rail. One of the horizontal bars in Pulley. 
a window-sash. 

Sash-saw. 1. A mill-saw strained in a gate, or 
sash, as it is sometimes called, from the resemblance 
of its stiles and rails to the frame of a window-sash. 

2. A particular size of ¢enon-saz used in making 


Fig. 4583. 


cue =a 
Sash-Molding Machine. 


Its size, hight, and proportions particularly adapt it 
Fig. 4581. for the work on this small 
: stuff. The views 4 B 
are respectively side and 
end elevations of the ma- 
chine. a is the rotary 
cutter, having bits of 
such shape as the mold- 
ing requires: 5 is the 
stulf going through be- | window-sash is known as a sush-saw. It is backed 
neath the rollers ¢c, the with brass instead of iron, and has 13 teeth to the 
pressure of whichis deter- | inch. The fenon-sarc has 8 teeth to po gseg 
mined by the adjustable | the inch. ro 
weight d; cece are spring- Sash-sluice. A sluice with ver- | 
pieces to keep the stuff | tically sliding valves, 
against the fence. Sash-stick’ing Ma-chine’. A ma- 
Sash-mor'tis-ing | chine for planing the moldings on the 
Ma-chine’. (Wood- !| edges of sash bars and rails. The exam- 
working.) A machine ie shows a table a on which the stuff 
for forming mortises in | slides beneath the feed-roller b and cut- 
stiles and rails of doors, tere. A spring d rests on the stuff and 
sash, and other small! prevents chattering. The cutter-head is 
work. | provided with bits adapted to make the 
In that illustrated, the | molding required. Two extra cutter- | 
chisel-holder is recipro- | heads are upon the floor. The weight ¢ 
cated by pitman connec- | is adjustable on its arm to press the feed- 
tion with a crank on a) roller upon the work. The bed is gibbed 
wheel driven by pulley tothe frame and raised by a single screw. 
and belting. The chisel- | The machine is also used for planing up 
) bar @ is reversed by a! small stuff, such as slats and trunk-stuff. 
slight movement of aa Sash-sup-port’er. (Bui'ding.) a. 
Sash-Mortising Machine. treadle }, and the bed c! A device to hold a sash in an elevated 
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wsition. Frequently a_ spring 
wit, Which locks into a hole or 
notchin the sash. Or d 
to  obtain  a  given  brilliancy. 

As  a  general  rule,  the  back  that  is  inclosed  in  the 
setting  has  double  the  depth  of  the  face.  The  back 
is  cut  into  facets  or  sijuares  that  exactly  coiTespond 
in  place  with  the  position  of  the  principal  facets  on  the 
front  of  the  stone  ;  and  the  angles  which  the  squares 
at  the  back  make  with  the  axis  of  the  stone  are  re- 
quired to  be  such  that  all  the  light  reflected  from 
tneir  surfaces  may  fall  within  the  central,  flat  sur- 
face,  on  the  part  of  the  stone  called  the  table. 

The  parts  of  a  cut  gem  are  as  follows  :  — 

Front ;  the  face  or  exposed  portion. 

Back  ;  the  rear  portion. 

Table  ;  the  central  plane  in  the  face. 

Girdle ;  the  extreme  margin  of  a  stone  by  which 
it  is  retained  in  the  -setting.  * 

Top ;  the  beveled  portion  between  the  table  and 
the  girdle. 

Facet ;  a  small  face. 

Gullet ;  a  small  central  plane  on  the  back. 

See  Brilliant. 


Gem-cutting  was  not  so  well  understood  among 
the  ancients  as  it  is  now,  neither  are  the  Orients 
cutters  equal  "to  those  of  Amsterdam.  The  Koh-i- 
noor  was  recut  after  coming  into  the  possession  of 
the  British  queen.  (See  Diamond.)  We  read, 
however,  of  gem-cutting  in  Pliny  and  elsewhere. 

'*  People  bore  into  these  red  hyancinUis  (rubies) 
by  means  of  the  diamond."  —  Al  Kbazini,  12th 
century.  . 

The  principal  modes  of  cutting  may  be  classed 
under  three  heads  : — 

The  trap,  brilliant,  and  rose  cut. 

The  trap  (a  b)  ait  consists  of  parallel  planes 
nearly  rectangularly  arranged  around  the  contour 
of  the  stone. 

c  d  represents  a  thicker  stone,  trapped  in  two 
bights  on  the  front  and  three  on  the  back. 

The  brUliant  cut  consists  of  lozenge-shaped  facets 
alternating  with  triangles,  and  is  used  for  the  fronts 


rig.  2907. 


/"/         \V 


^^  z^m 


Ctem'(\Uiing. 

of  most  transparent  stones  that  are  sufficiently  thick 
to  allow  of  being  cut  into  facets  on  both  the  front 
and  the  back. 

There  are  several  varieties  of  brilliant  cuts,  known 
as  — 

Half-brilliant  e. 

Full-brilliant/. 

Split  or  trap  brilliant  g. 

Double-brilliant  or  Lisbon  cut  h. 

The  rose  cut  (ij)  consists  of  triangular  facets  ar- 
ranged upon  and  around  a  central  hexagon.  This 
cut  is  employed  upon  such  stones  as  are  thin  and 
large  on  the  surface,  as  the  rose  cut  is  only  applied 
on  the  surface  and  the  back  is  left  flat.  The  rose 
cut  is  considered  to  give  the  greatest  luster  that  can 
be  obtained  from  cutting  the  front  only,  as  the  sui^ 
face  is  entirely  covered  with  facets. 
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ing  to  the  bank-note  engraver.  Like  the  Ctcloidal- 
ENGINB  (which  see),  it  is  used  for  making  compli- 
cated patterns  of  interlacing  lines  to  form  an 
additional  guard  (^inst  counterfeiting.  It  is 
adapted  for  more  delicate  and  minute  work  than  the 
cycloidal  engine,  and  is  the  means  by  which  the 
stars,  rosettes,  and  ornamental  tablets,  escutcheons 
and  borders,  are  produced  around  the  denominating 
figures,  etc.,  of  bank-notes. 

A  graver  whose  normal  motion  is  in  a  curve  is 
made  by  the  motion  of  the  plate  to  form  a  waved 
line  with  any  character  of  convolutions ;  this  is 
crossed  by  one  of  somewhat  varying  character,  and 
this  by  a  third,  and  so  on,  forming  an  interlacing 
but  regular  pattern.  If  the  plate  move  in  a  direct 
line,  this  pattern  will  have  a  general  straight  di- 
rection, but  if  the  plate  be  moved  in  a  circle,  a  cir- 
cular pattern  of  interlacing  lines  will  be  the  result. 
By  cams  and  other  devices  the  general  trend  of  the 
hgui-e  may  be  made  to  fill  a  circle,  ellipse,  shield,  or 
tablet  of  any  form.  Fair  examples  of  the  work  may 
be  seen  on  tne  face  and  back  of  the  greenbacks  of  the 
United  States,  and  it  will  be  seen  that  the  spaces  and 
escutcheons  consist  of  a  series  of  concentric  designs. 

Machines  of  this  character  are  very  costly,  and 
possessed  by  but  few  establishments ;  the  Ti-easury 
of  the  United  Stated  and  the  Ameiican  Bank-Note 
Company  for  instances.  The  difficulty  of  counter- 
feiting is  much  inci-eased  by  the  use  of  this  mode  of 
ornamentation. 

Ge'o-met'ric-al  Pen.  An  instrument  for  draw- 
ing geometric  curves,  in  which  the  movements  of  a 
pen  or  pencil  attached  to  a  revolving  arm  of  adjust- 
able length  are  varied  by  changing  the  toothed 
wheels  which  give  motion  to  the  arm.  —  Webster. 

Ge'o-met'rio-al  Ra'dius.  (Oearing.)  The  radius 
of  the  pitch  circle  of  a  cog-wheel.  The  real  radius 
is  that  touching  the  crests  of  the  teeth. 

Qe'o-met'ric-al  Stairs.  A  stone  stairs  where  the 
steps  are  secured  into  the  wall  at  one  end  only,  the 
other  forming  a  continued  string  with  an  open  newel. 

Qe'o-met'rio  Chuck.  A  chuck  having  a  radial 
slider  to  which  the  work  is  attached,  the  said  slider 
oscillating  in  a  plane  at  right  angles  to  the  axis  of 
motion,  so  as  to  produce  curved  lines  in  various 
patterns,  as  regulated  by  special  devices.  See 
Geometric  Lathe  ;  Rose  Engine-lathe. 

Qe'o-met'ric  Square.  An  instrument  for  meas- 
uring distances  and 

bights,   and    useful  Fig.  2200. 

for  its  portability  as 
well  as  for  the  fa- 
cility, by  the  com- 
mon rule  of  three, 
of  solving  most  of 
the  problems  arising 
from  its  use.  It  is 
made  of  brass  or 
wood,  12  or  18 
inches  square,  and 
the  quadrant  is 
graduated  in  each 
direction.  The  two 
sides  opposite  to  the 
axial  point  of  the 
alidade  are  gradu- 
ated to  100  equal  parts,  with  major  divisions  of  ten 
of  said  parts.  The  100  point  finishes  at  the  angle 
obliquely  opposite  the  center  from  which  the  arc  is 
stnick.  One  side  represents  the  horizon,  and  the 
alidade  with  two  sights  is  equal  in  length  to  the 
diagonal  of  the  square.  The  alidade  has  divisions 
equal  to  those  on  the  sides  of  the  square. 

In  measuring  vertical    hights,   the    distance   is 
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measured  from  the  station  to  the  base,  and  by  mov- 
ing the  alidade  the  angle  subtended  by  the  object  is 
observed. 

Qe*o-ram'a.  A  concave  globe  on  the  inside  of 
which  the  countries,  oceans,  etc.,  of  the  earth  are 
represented  to  the  spectators,  who  stand  on  a  frame- 
work inside. 

The  globe  of  Gottorp  was  11  feet  in  diameter; 
that  of  Dr.  Long  was  18  feet  in  diameter.  Mr. 
Wyld's,  1851-61,  was  60  feet  4  inches  in  diame- 
ter. The  concavity  of  each  of  these  represented  the 
terrestrial  surface. 

Wyld's  globe  was  lighted  by  openings  during  the 
day  and  by  gas  at  night.     See  Globe. 

Qe'o-Btat'ic  Aroh.  (Architecture.)  A  linear  arch 
of  a  figure  suited  to  sustain  a  pressure  similar  to  that 
of  the  earth,  which  consists,  in  a  given  vertical 
plane,  of  a  pair  of  conjugate  pressures,  one  vertical 
and  proportional  to  the  depth  below  a  given  plane, 
horizontal  or  sloping  ;  and  the  other  parallel  to  the 
horizontal  or  sloping  plane,  and  bearing  to  the  ver- 
tical pressure  a  certain  constant  ratio  depending  on 
the  nature  of  the  material,  etc.  —  Rankine. 

G^o-ther-mom'e-ter.  An  instrument  for 
me^asuring  the  earth's  heat  at  different  depths,  as  in 
mines  and  wells.  The  temperature  rises  about  1** 
Fah.  for  every  70  or  80  feet  of  descent. 

Ger'man43it.  A  wood-boring  tool  adapted  to 
be  used  in  a  brace.  It  has  a  long  elliptical  pod  and 
a  screw-point.     See  Bit. 

Qer'man-ohept.  (Metallurgy.)  (Caisse  a  torn- 
beau,  coffin.)  An  apparatus  resembling  a  trunk  in 
some  respects.  It  is  a  long  box  into  which  the 
slimes  are  carried  gradually  by  a  stream  of  water. 
The  heavier  portions  settle  near  the  head  of  the  box, 
and  the  lighter  towards  the  lower  end,  where  the 
water  escapes  at  holes  from  which  the  pegs  are 
withdrawn ;  a  lower  peg  being  replaced  and  the 
discharge-opening  being  made  a  little  higher  up  as 
the  box  gradually  fills. 

Ger'man-Ail'ver.  A  white  alloy  for  table  ware, 
consisting  of  nickel,  copper,  and  zinc  in  various 
proportions :  — 


Brrade  . 

Brande    .... 
ParMan  .  t20 

Packfong  (Chinese)  81.6 

Parke'8(Eiig.  patent,  1844)  {45.5 
Cutler's  (Bog.  patent,  1883)     5 
Tooeas'sCEDg.  patent,  1866)     4 


1 

8.6 

6.6 
26.4 
21 

6 

1 


4.6 


2.6 

45.6 

8 


Another  authority  gives  :  — 

Nickel.  Qnc.  Copper* 

Common  albata                  .3.5  16            20 

Bestalbata           .         .         5.5  9            20 

Another :  — 

NlokeL  Zinc.  Copper. 

German  silver  (finest  i^uality)  12  1 

German  silver  (for  rollmg)     .  25      60  20     Lead. 

German  silver  (for  casting)  20      60  20      20 
German  silver  (original  for-                                iron. 

mula)       .                          .  82      40  25        8 

It  is  said  to  have  been  originally  obtained  from  a 
metallic  ore  found  at  Henueburg,  whose  analysis  is 
nearly  the  same  as  the  last  formula  given  above. 

Gc«''inan-«teeL  A  metal  made  of  charcoal-iron 
obtained  from  bog-iron  or  the  sparry  carbonate. 


Oib  and  Cotter. 


Ger'man-ta-ta'Dia.  An  alloy  of  copper,  1 ;  tin, 
48  ;  antimony,  4. 

Ger'man  white-oop'per.    An  aUoy  of  copper, 
88  ;  nickel,  8.76 ;  with  traces  of  silex,  aluminium,  . 
antimony,  and  arsenic. 

Qet-in.  (Printing.)  An  order  to  condense  mat- 
ter so  that  it  shall  not  extend  beyond  the  end  of 
a  line.     Run  in. 

Qi'ant-pow'der.  A  form  of  dynamite,  consist- 
ing of  infusorial  earth  saturated  with  nitro-glycerine. 
The  silicious  earth  consists  of  diamtoms  and  frus- 
tules,  and  the  result  is  a  brown  powder,  something 
like  fine  sawdust. 

Qib.  A  piece  of  metal  or  wood  whose  duty  it  ia  to 
hold  another  in 

place,  as  in  the  Fig.  2210. 

case  of  a  sled- 
tongue  in  its 
roller,  or  a 
strap-head  on 
a  connecting- 
rod.    See  Key. 

It  is  usually 
tightened  by  a 
key  or  cotter, 
as  in  the  an- 
nexed illustra- 
tion, which 
shows  a  very 
common  mode 
of  securing  the 
tongue  in  the 
roller  of  a  sled.  The  notched  gib  is  placed  in  the 
mortise  of  the  roller,  the  heel  of  the  tongue  inserted, 
and  a  wedge-shaped  cotter  is  driven  in  to  tighten 
them  all  in  place.  Pins  prevent  the  endwise  with- 
drawal of  the  longu>e  or  cotter. 

Gib.  1.  Oib  and  key.  The  fixed  wedge  and  the 
driving  wedge  for  tightening  the  strap  which  holds 
the  brasses  at  the  end  of  a  connecting-rod  in  steam 
machinery.     See  lower  iHustration  in  Fig.  2210. 

2.  The  projecting  arm  of  a  crane.     Owbet,jib. 

Gib'bet.  The  post  and  arm  of  a  crane,  reaching 
over  for  the  suspension  of  the  load  therefrom. 

GMffard  In-jeot'or.  A  steam -jet  which  acts 
upon  a  body  of  water  by  which  it  is  condensed,  and 
\g  which  it  communicates  its  velocity,  driving  it 
through  the  feed-water  pipe  into  the  boiler.     See 

iNJKCTOll. 

Gig.  1.  {VeJiide.)  A  light,  two-wheeled  vehi- 
cle, drawn  by  one  horse. 

2.  {Fabric.)  A  rotary  cylinder  covered  with  wire 
teeth  for  teaaeling  cloth. 

3.  {Nautical.)  A  clinker-built  boat,  from  20  to 
28  feet  long,  and  rowed  with  4,  6,  or  8  alternate 
oars.  It  is  reserved  for  the  commanding  oflScer. 
Usually  nearly  the  size  of  the  cutter,  but  of  longer 
and  slenderer  build. 

4.  A  fish-spear. 

Gig'ging-ma-chlne'.    A  machine  for  dressing 
woolen  cloth  by  subjecting  it  to  the  action  of  teasels, 
whose  fine  hooks  draw  the  loose  fibers  to  the  sur-  > 
face.     A  napping-machine. 

The  teasel  is  a  kind  of  thistle  (Dipaacus  fullo-- 
num)  cultivated  for  the  purpose.  The  awns  or  bracts 
of  the  prickly  head  are  furnished  at  the  ends  with 
little  hooks,  which  are  sufficiently  strong  to  over- 
come slight  impediments  in  drawing  the  loose  ends 
of  the  filaments  of  wool  to  the  surface.  If  the  hooks 
of  the  teasel  become  engaged  with  knots  which  they 
cannot  disentangle,  they  break,  and  it  is  this  prop- 
erty ^hich  renders  them  so  peculiarly  suitable  for 
this  purpose.  Artificial  teasels,  such  as  wire  cards, 
have  hitherto  failed  to  answer  the  purpitee  as  fuUj, 
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terrets  for  the  Uriving-reins  and  the  check-hook  for 
the  hearing-rein, 

QigHMW.    A  thiu  saw  to  which  a  rapid  vertical 
reciprocatiou  is  imparted,  and  which  is  adapted  for 

Fig.  2214; 


Fig.  2212. 


Oigguig-MauJufu, 
\  round  again  and  again.     See  Teaseling- ma- 

OHINK. 

In  Fig.  2212  the  cloth  is  teaseled  in  opposite  di- 
rections on  the  same  side  without  removal  from  the 
machine,  and  may  he  presented  twice  to  each  teasel- 
ing cylinder.  It  does  not  pass  under  the  cylinders 
ao  a»  to  catch  the  falling  dirt,  etc.,  and  its  napped 
Borface  is  uppermost  for  inspection  at  all  tinges. 

Oig-ma-ohine'. 


FIg.2Z18. 


Gig-SaddU. 


See  OlGOIVG-MACHINK. 

Gig-milL  A  ma- 
chine in  which  woolen 
cloth  is  napped  or 
teas(>led.  A  gigging- 
mnrhine. 

OigHMd'dle.  {Sad- 
dlery.)  A  small  saddle 
used  with  carriage-har- 
ness, and  carrying  the 


fh 


Gig- Saws. 

sawing  scrolls,  frets,  etc.  The  motion  is  imparted  by 
the  crank  and  pitman,  and  the  spring  above  gigs 
bdck  the  saw,  keeping  it 
strained  on  its  upward 
stroke. 
Scroll-saws  are  usually 
ig-8aw8  or  band-saws.  In 
ig.  2215,  the  saw-guides 
and  operating  mechanism 
have  rotary  adjustment 
around  the  point  where 
the  saw  passes  through  the 
table  so  as  to  saw  to  a 
bevel.     The  motion  of  the 

^  hand -crank   operates   the 
worm  Ef  which  moves  the 
segment  D  in  the  curved 
\     guides  C  b.     The  saw  H 
isstrained  between  the  ends 
of  levers  /  /,  which  are 
pivoted  to  the  segment  J), 
Thus  the  angle  of  the  saw 
is  capable  of  a4,iustnient  in 
L_  a  range  of  90" ;    that  is, 
46'  on  each  side  of  the  per- 
pendicular, while  the  other 
adjustments  are  the  circular  and  vertical  of  the  table 
beneath. 

Gi^tree.  The  frame  of  a  gig  or  harness  sad- 
dle. 
Gild'ing.  The  process  of  overlaying  with  gold. 
Substances  overlaid  with  fine  gold-leaf  are  found 
in  connection  with  the  earliest  Egyptian  monu- 
ments, even  as  early  as  Osirtasen,  1706  b.  c.  In 
the  time  of  Thothmes  III.,  the  era  of  the  exodus, 
they  had  various  modes  of  applying ;  in  leaf,  in- 
laying, or  by  beating  it  into  other  metals.  Speci- 
iiieus  may  be  seen  in  Dr.  Abbott's  collection.  New 
York.  We  read  that  the  wood  of  the  ark  was  over- 
laid with  gold,  1490  n.  c. 

It  was  lavishly  practiced  in  ancient  Rome  ;  parts 
of  the  Capitol  were  thus  ornamented,  a  single  ounce 
only  making  450  leaves,  each  four  inches  square. 
Gilding  is  performed  ♦  — 
1.   By  laying  on  gold-leaf. 
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2.  By  applying  gold  in  amalgam,   the  mercury 
being  subsequently  evaporated. 
8.   By  electro-plating.  ♦ 

4.  By  a  sheet  of  metal  soldered  to  the  cheaper 
foundation  metal. 

5.  By  enameling. 

A  German  plau  cited  in  the  '*  Philosophical 
Tran.sactions  for  1698  "  is  described  :  — 

Steep  linen  rags  in  a  solution  of  gold,  bum  them  ; 
with  a  piece  of  cloth  saturated  in  salt-water  rub 
the  ashes  upon  the  silver.     It  is  not  durable. 

The  modes  and  purposes  are  various  :  — 

Burnished  gilding  is  destemper  gilding  polished 
by  burnisher,  and  is  used  especially  in  picture- 
frames. 

Chemical  gilding  is  produced  by  galvanic  action 
in  the  bath,  or  by  affinity.  See  Electro-plating  ; 
Wash-gildino. 

Cold  gilding  consists  in  rubbing  the  annealed 
metal  with  gilding- powder  by  means  of  a  piece  of 
cork  dipped  in  salt-water.  Polish  with  steel-bur- 
nisher. 

Destemper  gilding  is  applied  to  wood,  plaster,  or 
marble.  Coat  with  size,  followed  by  successive  (roats 
of  finely  powdered  whiting,  and  face  by  rubbing 
with  sand-paper  between  each  coat.  Coat  with 
gold  size,  lay  on  the  leaf,  and  polish  with  an  agate 
or  dog's  tooth. 

Eleclro-gildiiig.     See  Electro-plating. 

Friction  gilding.     See  above,  —  cold  gilding. 

Oerman  gilding;  a  name  for  Electro-plating 
(which  see). 

Immersion  gilding;  dipping  the  metallic  article 
into  a  solution  of  pyrophosphate  of  soda  in  which 
terchloride  of  gold  has  been  dissolved. 

Or  in  a  boiling-hot  gilding-liquor  of  nitro-muriate 
of  gold,  water,  and  bicarbonate  of  potassa.  (Elking- 
ton's  patent.) 

Or  in  a  solution  of  gallic  acid  in  water,  ether,  or 
alcohol,  to  which  a  solution  of  gold  has  been  pre- 
viously added.     (Tabbot's  patent.) 

Japanncrs*  gilding.  Cover  the  surface  with  oil- 
size  thinned  with  spirits  of  turpentine,  and  dab  in 
gold  in  powder  with  a  puff  of  wash-leather. 

Leaf  gilding ;  coat  the  paper  or  vellum  with 
gum -water  or  glaire,  lay  on  tne  lejif-gold  and  polish 
with  an  agate. 

Mechanical  gilding;  any  process  in  which  the 
gold  is  made  to  adhere  by  glite,  in  contradistinction 
to  chemical  processes. 


Mercurial  gilding^  by  amalgam.  See  Wash- 
gilding. 

Oil  gilding ;  coat  with  size  ;  then  repeatedly 
with  calcined  white  lead  or  massicot  ground 
in  linseed-oil  and  turpentine  ;  shave  smooth  the 
dried  suiface  after  each  applicjition  ;  coat  with 
gold  size,  then  with  the  leaf ;  varnish  ;  beat 
over  a  chating-dish  ;  varnish. 

Varnish  gilding,  for  carriages,  etc.  The 
same  as  above,  except  that  the  surface  is 
varnished  before  receiving  the  gold,  repeatedly 
varnished  afterwaCrds,  and  polished  with  tripoU 
and  water. 

fVash  gilding  ;  apply  amalgam  of  gold  and 
volatilize  the  mercury  by  beat. 

Water  gilding,  same  as  icush  gilding. 
To  state  more  in  full  :  — 
1.  Gilding  by  gold-leaf  is  divided  into,  — 
a.  Burni^  gilding, 
h.  Oil  gilding. 

a.  In  humish  gilding,  the  surface  of  the 
looking-glass  or  pictui-e-frame  stuff  is  prepared 
hy  priming  of  white  stvff,  laid  on  with  a  brush 
ana  followed  by  several  thicknesses  of  the 
same  material  (hot  size  and  whiting),  but  of  a  thicker 
consistence.  This  surface  is  smoothed  and  polished, 
then  covered  with  several  coats  of  a  sise.  made  of 
pipe-clay,  red  chalk,  black  lead,  suet,  and  bullock's 
olood,  reduced  by  a  solution  of  gelatine  to  the  re- 
quired thickness,  to  be  laid  on  by  a  brush. 

In  gilding,  the  surface  is  wetted  by  a  caniers-hair 
brush,  the  leaf  is  raised  from  the  cushion  by  a  tool 
called  a  lip,  and  laid  upon  the  adhesive  surface. 

It  is  then  burnished  by  a  flint  or  agate  burnisher, 
except  in  those  parts  where  the  gold  is  to  have  a 
dead  or  frosted  appearance,  called  matt,  and  which 
are  subsequently  covered  with  size. 
The  tools  of  a  gilder  are  a  cushion,  hnife,  and  tip. 
The  cushion  is  flat,  made  of  seveinl  thick n&sses  of 
cloth,  and  covered  with  leather.  It  has  a  marginal 
wall  of  i)archment  at  one  end  and  half-way  along 
two  sides. 

The  knife  is  pointed,  straight-edged,  and  is  not 
very  sharp. 

The  tip  in  a  layer  of  camel's  hairs,  whose  but-ends 
are  held  between  two  cards  which  are  glued  together, 
forming  a  very  light  and  elastic  brush. 

The  gold-leaf  is  supplied  by  the  gold-beater  in 
books  or  25  leaves,  eacn  measuring  3|  x  8  inches. 

A  leaf  being  transferred  fi-om  the  book  to  the 
cushion  is  cut  up  by  the  knife  into  strips  and 
pieces  of  the  proper  size  and  shape  to  lay  uiK)n  the 
work,  to  which  tney  are  transferred  by  the  tip.  This 
tool  being  laid  gently  upon  the  Jeaf,  the  latter  ad- 
heres slightly  to  the  haira,  and  is  thereby  raised  and 
deposited  in  its  place  on  the  surface  to  be  gilded. 

0.  Oil  gilding  differs  from  burnish  gilding  in  the 
preparation  of  the  surface,  which  is  by  coatings  of 
white  stuff,  clear  cole  (a  priming  prepared  with  size 
instead  of  oil\  and  oil  gold-size.  The  latter  is  a 
mixture  of  boiled  linseed-oil  and  ochre,  laid  on  by 
a  brush. 

The  gold-leaf  is  laid  on  as  in  the  former  process, 
and  is  covere<l  with  a  clear  size. 

Where  parts  are  to  be  burnished,  they  are  left  for 
treatment  by  the  burnish  process  just  described. 

2.  An  amalgam  paste  (see  Amalgam)  is  applied 
with  a  brush  to  metallic  articles,  which  are  prepared 
for  its  reception  by  aqua-fortis.  Heat,  carefully  ap- 
plied, drives  off  the  Quicksilver ;  the  surface  may 
be  improved  by  burnishing.  The  name  water  gild- 
ing is  also  applied  to  this  process.     See  Wateb- 

OILDING. 

8.  A  bath  consisting  of  a  chemical  solution  of 
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Sold  is  prepftred,  and  the  object  to  be  gilded  is  ren- 
cred  electro-negative,  and  suspended  in  the  liquid. 
A  galvanic  current  being  passed  through  the  article 
suspended  in  the  liquid,  tne  cold  becomes  deposited 
upon  it.  Non-metallic  articl&s  may  receive  a  coat 
of  plumbago,  to  induce  deposition  thereon.  A  plate 
of  gold  is  suspended  in  the  liquid  to  feed  the  latter 
as  it  becomes  impoverished.  See  £lectro- plating. 
4.  The  form  of  gilding  by  soldering  on  a  plate  of 
the  metal  is  seldom  applied  with  gold,  but  is  com- 
mon with  silver.  A  cheaper  metal  foims  a  basis  or 
foundation  to  which  is  soldered  a  plate  of  gold.  The 
two  are  then  rolled  down  together,  becominggradually 
attenuated  until  they  reach  the  required  thickness, 
when  they  are  worked  together  into  the  shape  or 
object  required. 

Porcelain  or  glass  is  gilded  by  a  magma  of  gold, 
quicksilver,  gum-water,  and  borax.  It  is  laid  on 
with  a  hair-pencil,  bein|^  thinned  with  turpentine 
and  oil,  like  paint.  It  is  black  when  uted,  but  its 
natural  tint  is  restored  by  burning  in  the  enamel - 
kiln.  The  borax  acts  as  a  flux  to  unite  the  gold  to 
the  ceramic  or  vitric  material.  It  comes  d^-col- 
ored  from  the  kiln,  but  is  brightened  by  the  bur- 
nisher. 

1.  {Bookbinding.)  In  gilding,  the  book  is  placed  in 
the  press  between  two  board.s,  and  the  edges  being  cov- 
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cred  with  glaire  (albumen),  a  layer  of  gold-leaf  is  laid 
on  and  rubbed  with  an  agate  burnisher,  fixing  it  to 
each  leaf  and  at  the  same  time  giving  it  a  polish. 

In  tooling,  the  portion  of  Uie  cover  is  covered 
with  glaire,  the  leaf  laid  thereon,  and  a  heated  tool 
carrying  the  desired  ornament  is  pressed  thereon. 
The  tool  may  be  a  hand-stamp,  as  in  the  figure,  or 
a  roller  or  fillet  having  a  penphery  on  which  the 
pattern  is  repeated  all  round.  The  other  appliances 
of  the  gilder  are  the  cushion,  knife,  tip,  etc. 

Or :  the  surface  is  dusted  with  gum-mastiu ;  the 
heated  tool  laid  on  the  gold,  which  it  catches  up  and 
transfers  to  the  cover ;  pressure  causes  it  to  adhere. 

Brass  buttons  are  gilded  by  throwing  them  into  a 

Sm  with  a  little  amalgam  of  gold,  and  as  much 
luted  aqua-fortis  as  will  wet  them  all  over  ;  stir 
till  they  appear  silvery,  then  wash,  diy,  and  heat  to 
volatilize  the  mercury. 

Glass  and  porcelain  are  gilded  by  blending 
powdered  gold  with  gum-water  and  borax  to  the 
biscuit,  heating  in  a  muffie,  and  polishing  with  a 
burnisher. 

2.  (Photography.)  The  treatment  of  the  finished 
daguerreotype-plate  with  a  salt  of  gold,  generallvsal 
d'or,  —  the  hyposulphite  of  gold  and  soda,  —  which 
determines  the  deposition  of  finely  divided  gold  upon 
the  vaporous  mercurial  deposit  of  which  the  picture 
consists.  By  this  means  permanence  is  imparted  to 
the  picture. 

Gild'ing-«ize.  A  viscid  composition  laid  upon 
an  object  to  hold  a  surface  of  gold-leaf.  The  book- 
binder uses  glaire^  white  of  egg.  The  oU-gilder  uses 
a  mixture  of  linseed -oil  and  ochre. 

OilL  1.  A  hackU.  A  series  of  points  which  di- 
vide the  ribbons  of  flax  fiber  into  finer  parallel  fila- 
ments ready  for  drawing  and  spinning.   A  porcuvine. 

2.  A  timber  vehicle  consisting  of  a  pair  of  wheels 
and  a  frame. 

8.  A  measnre  of  a  fourth  of  a  pint 

GUI-frame ;  Gill-head.    A  machine  in  which 


strides  of  flax  are  drawn  out  into  slivers ;  doubled 
and  combined  with  other  slivera,  and  redrawn  until 
they  assume  the  character  of  rovings^  and  are  ready 
for  the  spinning  o)>eration.     A  spreader. 

The  name  gill-frame  (Fr.  aiguille^  needle)  is  de- 
rived from  a  number  of  vertical  needles  forming  a 
comb,  .through  which  the  line  passes  to  the  dmwing- 
roUer ;  the  gill  is  attached  to  a  fuller-bar^  which 
rises  and  falls  at  intervals,  and  alternately  detains 
and  releases  the  line^  which,  by  a  series  of  opera- 
tions, is  converted  from  a  strick  to  a  sliver  and  then 
to  a  roving.     See  Spreader. 

Gill'ing-ma-chine'.  A  draw-head  machine  for 
flax.     A  GiLL-FRAMis  (which  see). 

Gill-net.  One  suspended  in  a  stream,  having 
meshes  which  allow  the  heads  of  the  fish  to  pass, 
and  which  catch  in  the  gills  to  prevent  the  fish  from 
detaching  itself. 

Fig.  2218. 
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Glm'bal-joint  A  form  of 
universal  joint.  (From  gernel-  Gimbal-Joint* 
lus,  Latin,  twin.)  A  two-part 
joint  having  articulations  on  axes  at  right  angles 
to  each  other.  Invented  by  Hooke.  It  is  used  as 
a  shaft-coupling  in  the  tumbling-rods  of  horse-pow- 
ers, in  drilling  and  sheep-shearing  machines  and 
elsewhere. 

Gim'bal-ring.  A  single  gimbal  by  which  the 
cock-ejre  of  the  upper  mill-stone  is  supported  on 
the  spindle  to  permit  vibration.     A  rynd. 

Gimlet.  A  small  boring- tool.  It  has  a  leading 
screw,  a  grooved  stafl*,  and  a  cross  handle. 

Its  invention  is  ascribed  by  Pliny  to  Daedalus,  an 
artificer  of  Athens,  about  1240.  He  considered  it  a 
point  of  honor  to  give  an  author  in  each  case.  In 
England  it  was  formerly  called  a  toimble. 

The  Grecian  gimlet  \teretrion)  is  frequently  men- 
tioned. 

Gaillard's  instrument  for  the  insertion  of  steel  pins 
in  the  treatment  of  fractures  has  four  pieces,  the 
handle,  screw,  sheath,  and  nut.  The  silver  sheath 
is  passed  down  to  the  bone,  which  is  then  bored  by 
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the  gimlet.  The  nut  is  then  screwed  down  to  draw 
the  parts  into  apposition,  and  is  left  until  bony  ad- 
hesion takes  place. 

Gim'maL  A  pair,  or  series,  of  interlocked  rings. 
A  giihbal  (from  gemellus^  twin). 

Gimpb  (Fabric.)  Silk  twist  interlaced  with 
wire  or  a  coarse  cord.    Used  for  trimming. 

"  My  wife*s  black  silk  gown  is  now  laced  all  over 
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with  black  gimp  lace,  as  the  fashion  is,  in  which 
she  is  very  pretty."  — Pepys's  Diary,  1661. 

Qim-peg.  A  rest  for  the  arm  of  a  lapidary, 
consisting  of  a  ixxl  of  iron  bent  into  a  cranked  form 
a,  and  fitted  with  a  flange  that  bears  upon  the  sur- 
£Eice  of  the  bench. 

It  also  serves  as  a  holder  for  a  block  6,  which  is 
slip^  thereon,  and  which  serves  as  a  guide  for  the 
vertical  angle  in  cutting  facets.  The  end  of  the 
stick  is  placed  in  one  of  the  series  of  holes  in  the 
block,  according  to  the  angle  required  for  the  facet. 

ng.  2220 
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The  tang  of  the  gira-peg  is  secured  beneath  the 
bench,  and  the  block  is  secured  by  a  wedge  to  the 
gini-peg. 

Gdrnp-ma-chlne'.  A  narrow-ware  loom  having 
devices  at  the  edge  of  the  warp  to  natch  the  woof 
and  form  loops  or  patterns,  the  gimp  cords  of  various 
sizes  being  carried  by  indepencfent  shuttles  or 
needles. 

Gimp-naiL  A  small  forged  nail  with  a  rounded 
henrl,  used  by  upholsterers. 

Gin.  1.  A  portable  hoisting-machine  a  whose 
frame  is  a  tripo<l,  one  leg  being  movable  so  as  to 
vary  its  angle  of  elevation,  and  thus  determine  the 
hignt  of  the  apex  ;  the  other  two  legs  preserve  their 
relative  distance,  and  form  standards  for  the  drum, 
around  which  the  rope  is  wound  by  power  applied 
to  the  hand-spikes.  For  heavy  weights  a  fall  and 
tackle  is  used  ;  and  for  hoisting  a  bucket  from  a  well 
or  mine,  simply  a  couple  of  pulleys  to  change  the 
dii-ection  of  motion  of  the  rope.  One  pufley  is 
suspended  from  the  apex,  and  the  other  attached 
between  the  two  permanent  legs,  so  as  to  change  the 
rope  to  a  horizontal  position,  for  the  attachment  of 
draft  horse. 

The  gin  h  with  fall  and  tackle  is  used  for  loading 
heavy  objects,  mounting  ordnance,  moving  heavy 
castings  m  foundries.  It  is  the  most  convenient 
form  of  portable  hoisting-machine  in  places  where 
traveling  cranes  and  elevators  cannot  l)e  had.  The 
sluars  has  two  legs  and  the  derrick  one  ;  the  latter 
two  require  guys.  See  Crane  ;  Derrick  ;  Whin  ; 
Capstan;  windlass;  Winch;  Elevator. 

In  the  United  States  military  service  gins  are 
divided  into  three  classes,  — fields  garrison,  and 
casemate.  Each  is  comprised  of  the  same  pieces, 
differing  only  in  size  and  minor  details  of  construc- 
tion. The  parts  are  the  Ugs,  the  prypole,  which  is 
in  fact  the  third  leg,  the  braces,  the  clevis,  and  the 
block  and  fail. 

A  similar  contrivance  to  the  gin  is  mentioned  by 
Vitruvius  (about  40  b.  c.) :  — 

*'  Three  pieces  of  timber  are  prepared,  suitable  to 


the  weight  to  Fig.222L 

be  raised, 
connected  at 
the  top  by  a 
pin,  but 
spreading  ex- 
tensively at 
the  feet; 
these  are^ 
raised  by 
means  of 
ropes  made 
fast  to  the 
top,  and 
when  raised 
are  kept 
steady ;      to 

the  top  is  fixed  a  block,  by 
some  called  rcchamus,  in 
which  two  Sheaves  turn  on 
axles." —  V.iTRUVius,  Cap. 
II.,  lib.  10. 

Richardson's  gin  c  con- 
sists of  a  framework  sun- 
porting  a  fivefold  tackle 
with  blocks  ten  inches  in 
diameter,  and  a  roller  seven 
inches  in  diameter,  turned 

by  iron  levers.     In  the  il-  

lustration,  it  is  shown  in  Gin, 

its  application   to  raising 

surface  stone  for  removal  out  of  the  way  of  the  plow. 

2.  A  pumi)  operated  by  windmill. 

8.  A  coal-noisting  machine.     See  Whin. 

4.  A  snare  fpr  birds  or  animals. 

5.  A  spirit  distilled  from  grain  and  flavored  with 
juniper  berries. 

6.  A  machine  for  separating  cotton-fiber  from  the 
seeds. 

Eli  Whitney's  cotton-gin,  invented  in  1798,  revo- 
lutionized the  culture  and  manufacture  of  the  fiber 
by  providing  a  mode  of  putting  it  into  merchantable 
order  at  a  reasonable  pnce.. 

When  done  by  hand,  a  man  can  clean  but  one 
pound  per  day.  The  roller-gin  of  India  and  China 
cleans  from  40  to  65  pounds  in  a  day.  It  has  two 
rollers,  which  catch  the  fiber  between  them  and  car- 
ry it  away,  while  the  seed  is  detained  by  a  comb. 

The  combing  instrument  used  in  the  Spani.sh  col- 
onies for  removing  the  seed  from  the  cotton-fiber  is 
called  oUmarraes,  The  syllable  al  indicates  the 
Saracenic  origin  of  the  tool  and  its  uses. 

In  Whitney's  saw-gin  (A)  the  cotton  is  placed  in 
a  long  and  narrow  hopper,  one  side  of  which  is 
formed  by  a  grating  of  stron^j  jyarallel  wires  |  inch 
apart.  Close  to  the  hopper  is  a  roller  with  circular 
saws  IJ  inches  apart.  These,  as  they  revolve,  pass 
within  the  grating  to  a  certain  dejith,  and  seize  the 
fibers  of  cotton,  dragging  them  between  the  wires 
which  detain  the  seeas.  The  cotton  is  swept  from 
the  saws  by  a  revolving  cylindrical  brush. 

In  the  lower  view  (B)  is  a  more  modem  form  of 
the  same  invention .  The  feeding-chamber  is  mounted 
above  the  gin,  serving  the  double  purpose  of  picking 
open  and  thoroughly  separating  all  lumps  and  matted 
seed-cotton,  and  feeding  it  steadily  and  uniformly 
the  whole  width  of  the  gin  in  small  pellets  or 
masses  to  the  chamber  below,  in  which  is  a  roll-sup- 
porter, which  presents  the  cotton  regularly  to  the 
saws,  and  is  itself  driven  by  the  action  of  the  saws 
upon  the  under  side  of  the  roll.  The  brush  cylin- 
der removes  the  lint  from  the  saws  and  delivers  it 
into  a  chamber,  which  has  for  its  bottom  a  revolving 
gauze  cylinder,  through  which  the  air  escapes  whUe 
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Cottm^Oiti, 

the  lint  is  arrested  and  gathers  upon  the  surface  of 
the  cylinder  in  a  continuous  bat,  and  is  dischai^d 
by  doffing-rollers  ready  for  the  press. 

Fig.  2223  shows  a  form  in  which  the  cotton  is 
taken  by  a  toothed  feeding-cylinder  h  from  the  hop- 
per n,  a  stripper  keeping  superfluous  cotton  in  the 
nopper ;  a  brush-cylinder  delivers  the  cotton  from 
the  feeding-cylinder  h  to  the  ginning-cylinder  a.  e 
is  the  brush-cylinder,  and  v  one  of  a  pair  of  wire- 
doth  covered  condensing  rolls,  which  press  the  cot- 


Cbuon-Oin. 

ton  into  a  sliver  and  at  the  same  time  conduct  away 
the  dust  and  motes. 

Other  gins  onerate  by  means  of  rollers  and 
knives  and  pincning  devices  which  grasp  the  lint 
and  tear  it  from  the  seeds,  as  in  the  roller-gin  of 
India,  already  mentioned.  In  one  case,  as  the  combs 
alternately  move  up  and  down,  they  act  upon  the 
cotton,  which  is  drawn  in  by  the  continuously  re- 
volving rolls,  and  comb  bade  the  seeds  by  working 
against  the  upper  and  lower  edges  of  the  bar. 

In  another,  the  fiber  i3  grasped  by  positive  devices 
dose  by  the  seed,  and  is  so  held  while  another  part 
poshes  the  seed  away  from  the  fiber.  The  holders 
work  intermittingly,  or  two  sets  altematdy,  one  set 


holding  the  fiber  or  drawing  it  away,  while  the 
other  set  pushes  the  seeds  away. 

Another  has  a  roller-knife  acting  in  combination 
with  a  gin-roller,  and  doctor  or  pressing-knife,  the 
roller-knife,  having  fixed  thereon  a  series  of  circular 
plates  or  disks,  the  edges  of  which  come  nearly  in 
contact  with  the  edge  of  the  doctor  or  pi-essiug-knife, 
and  also  with  the  surface  of  the  gin-roller,  in  such 
a  manner  as  to  cause  the  seed  and  refuse  to  be 
beaten  off,  and  at  the  same  time  to  cause  the  fibers 
and  seeds  to  be  moved  to  and  fro  along  the  edge  of 
the  doctor. 

Calvert's  toothed- roller  gin  hss  a  guard-toothed 
roller  6,  which  acts  in  conjunction  with  a  guard-roller 
a  to  remove  the  lint  fi-om  the  hopper  and  keep  back 
the  seeds.  The  brush-roller  c  removes  the  lint  from 
the  roller  b  and  conducts  it  to  the  exit. 
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Oin-blook.    A  tackle- 
Odvert^s  Gin.  block  with  a  hook  to  swing 

from  the  gib  of  a  crane  or 
from  the  sheer  of  a  gin. 

Qin'gaL  An  East  Indian  breech-loading  fire-arm 
carrying  a  ball  of  from  four  to  dght  ounces.     See 

JlKOAL. 

1     GHjigliam.    {Fabric.)    A  linen  or  cotton 
i  goods,  colored  in  the  thread. 
S     Qing'ing.    The   lining  of  a  shaft  with 
T   bricks  or  masonry. 

GMn^gly-muB.    An  elbow-joint  which  per- 
mits no  other  motion   than  in  one  plane, 
having  no  rolling  articulation.     Such  a  joint 
is  the  ordinary  two-leaved  hinge  which  moves 
on  a  pintle  ;  such  are  also  most  toggle  joints. 
in'ny-oar'riage.    A  railway  car  for  conveying 
rials ;  probably  English  provincial  for  engiue- 
ige. 

m-rape.     {Mining.)    A  miner's  term  for  the 
5-track  of  a  whin  or  hoisting  apparatus. 
in-«aw.     One  used  in  a  cotton-gin  for  drawing 
ibers  through  •the  grid,  leaving  the  seed  in  the 
hopper.     See  Gin. 

Qin-wheeL  1.  A  wheel  in  a  cotton-gin.  It  may 
mean  a  wheel  with  curved  pointed  teetn  or  claws, 
which  act  as  the  teeth  of  the  usual  saws  in  drawing 
the  fiber  through  the  grid  ;  or  the  brush-whed, 
which  cleans  the  lint  from  the  said  wheel  or  saw. 
See  Gin. 

2.  The  wlwel  or  drum  of  a  whin. 
GUp'sy-winch.  A  small  winch  having  a  drum, 
ratchet,  and  pawl,  and  attachable  to  a  post.  The 
handle  of  the  winch  is  attached  by  stirrups  to  a  cap 
revolving  on  the  axis.  This  cap  is  provided  with  a 
pair  of  pawls  a,  which,  by  means  of  springs  b,  are 
forced  against  ratchet  teeth  in  the  interior  of  the  small 
end  of  the  barrel.  By  this  means  two  motions  can 
be  applied  to  the  winch,  the  ordinary  rotary  method 
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the  ha 
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punipir 
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handle 

hie  acconling  to 

the  power  required,  and  about  ten  times  the  usual 

power  may  be  obtained  by  the  reciprocating  motion, 

owin^  to  the  leverage  obtained  and  the  favorable 

position  for  the  workman  to  throw  his  weight  upon 

the   handle,  as  in  working  a  windlass.     See  also 

Bracket-crab. 

Gir'an-dole.  A  branching  candle  -  holder  or 
chandelier.     A  gasalier. 

Gird'er.  A  principal  beam  of  a  floor,  spanning 
the  distance  from  wall  to  wall,  and  affording  a  place 
of  attachment  for  the  binders,  to  which  the  floor  and 
ceiling  joists  are  connected. 

In  roofs  of  a  less  com^iound  structure,  the  girder 
or    sunmier  -  beam,    sometimes  trussed,   spans  the 

Fig.  2227. 


building  longitudinally,  and  the  joists  proceed  from 
it  to  the  walls  on  e^h  side.     See  Floor. 

Girdere  are  often  compound,  the  timbers  being 
scarfed  together  and  stayed  by  truss- work  or  fished 
at  the  junction. 

Smeaton  bent'  the  girders  upward  and  trussed 
them  in  that  position. 


In  double-framed  floors,  the  binding -joisU  n,  in- 
stead of  resting  on  the  walls,  are  supported  by  large 
timbers  w,  called  girders.  The  briaging -joists  a  rest 
on  the  binding-joists  n,  and  the  ceiling-joists  c  are 
secured  beneath  the  girder  m. 

a  to  I  are  forms  of  wrought-iif>n  girders. 

m  to  2  are  forms  of  cast-iron  girders. 

Plate-iron  girders  are  made  of  several  foiins. 

The  l-girder  a  a  is  rolled  in  one  piece. 

The  compound  I-girder  6  6  has  flat  top  and  bottom 
plates  secured  by  angle-irons  to  the  web. 

Another  form  of  compound-beam  c  c  has  upper  and 
lower  members  built  of  several  layers  of  plates 
riveted  to  each  other,  and  to  a  pair  of  angle-irons 
whose  other  arms  ar»»  riveted  to  the  web,  which  is 
strengthened  by  vertical  T-irons. 

The  British  rule  for  wooden  floor  girders  is  as 
follows :  — 


Depth. 
iDcbei. 
9 
10 
11 
12 
12 
13 
14 
15 
16 
16 
16 

The  box-girder  or  box-beam  d  d  has  a  double  ver- 
tical web.  It  is  stated  by  Rankine  to  have  been  long 
employed  in  the  platforms  of  blast-furnaces,  and  to 
have  been  first  used  in  railway  bridges  by  Thomson, 
on  the  PoUok  and  Gowan  Railway,  m  1832. 

Figs.  2228  and  2229  are  forms  of  arched  girders 
for  bridges.    The  former  has  for  an  arc  a  Seinged 


Fig.  2228. 


Length  of  Bearing. 
Feet. 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
80 


Width. 
Inches. 

7 

8 

9 
10 
11 
11 
12 
12 
12 
13 
14 


Girder. 

iron  beam  and  tension  trussing  in  panels.  The  arch 
of  the  latter  is  formed  of  upper  ana  lower  concentric 
iron  arcs  connected  by  diagonal  and  mdial  braces. 
The  chord  is  connected  to  the  arch  by  radial  rods. 

Fig.  2229. 


Girder. 


The  ends  of  the  arch  and  chord  are  secured  in  the 
metallic  shoe.  See  also  Lattice-girder;  Half- 
LATTICE  Girder  ;  Bowstring  Girder  ;  Lattice  ; 
Truss  ;  Arched  Beam,  etc. 

The  Girard  Avenue  Bridge  over  the  Schuylkill,  at 
Philadelphia,  has  five  spans  of  wrought-iron  lattice 
girders,  and  is  illustrated  under  Iron  Bridge.  Under 
the  same  title  ai*e  also  shown  a  number  of  cast-iron 
and  wrought-iron  bridges. 

See  also  Pivot-bridor,  where  are  girder-trusses 
resting  at  midlength  on  piers.  See  also  Steel  Tu- 
bular-bridge ;  Tubular-bridoe. 

See  also  Iron,  Angle,  where  a  large  number  of 
forms  of  angle-iron  are  shown. 
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Fig.  2230  A  represents  a  {)ortion  of  the  framing 
of  t&  London  Crystal  Palace  of  1851,  showing  the 
means  adopted  for  getting  it  into  position.  This 
was  effected  by  means  of  upright  poles  a  a  connected 
by  a  cross-piece  6,  and  st^ied  by  guys.  The  sup- 
porting columns  were,  by  means  of  tackles  attached 
to  the  cross-piece,  hoisted  into  vertical  position  and 
there  bolted,  after  which  the  girders  were  hoisted 
op  in  a  similar  way  and  secured  to  the  columns. 

B  is  an  elevation,  and  C  a.  plan  of  one  of  the  cast- 
'  iron  girders.     They  were  23  feet  3i  inches  long,  and 

Fig  2280. 


VIg.  2281. 


T^xttm*»  Girders  ( Crystal  Palace,  London^  1861). 

S  feet  deep,  and  connected  at  top  and  bottom  to  the 
oolamns.  Their  great  comparative  depth  enabled 
the  latter  to  resist  great  lateral  thrust,  and  imparted 
extreme  stiffness  to  the  structure,  with  the  least 
possible  weight. 

D  is  a  form  of  wooden  truss  employed  in  the  same 
structure. 

Oird'er-bridge.  A  bridge  supported  by  beams 
resting  upon  abutments  at  the  ends.  The  beam  is 
usually  compound.     A  truss-bridge. 

Oird'er-test'er.  A  form  of  hydrostatic  press 
for  testing  the  strength  of  girders.  The  form  shown 
is  on  wheels,  and  has  a  safety-valve.  '  By  bolting 
two  girders  together,  and  placing  this  machine  be- 
tween them,  they  may  botn  be  tested  at  one  time. 

Girdle.  (Diamond-citUing.)  The  |K)int  of  greatest 
marginal  circumference  of  a  brUlianl-eui  diamond, 
at  which  it  is  grasped  by  the  aetting.  The  project- 
ing portion,  rising  about  the  sefiing,  is  the  bizet,  and 
has  one  thinl  of  the  depth  of  the  stone.  It  has 
thirty-two  facets,  and  terminates  in  a  flat  face  called 
the  tabl^.  The  imbedded  portion  of  the  stone  has 
two  thirds  of  the  depth  of  tne  gem,  and  is  called  the 
euiasw :  it  has  twenty-four  facets  and  terminates  in 
a  flat  Geu»,  the  eolUt  or  eulet.    See  Brilliant. 


Girder-T^tUr. 

Girt  A  small  girder.  Used  in  roofs  or  bridge- 
frames. 

A  girth, 

GUxth.  A  band  passing  around  the  body.  A 
surcingle. 

More  specifically :  a  band  passing  beneath  the 
belly  of  a  horse  and  buckled  at  each  end  to  a  girth 
strap  of  the  saddle. 

Girt-line.  {Nautical.)  A  whip-purchase,  de- 
pending from  a  lower-mast  head  and  used  in  hoist- 
ing rigging  and  gear  of  the  mast. 

GiA-ann.  A  weapon  formerly  used.  It  had  a 
long  handle,  a  curved  blade,  and  a  prong  projecting 
from  the  back  of  the  blade. 

Git.  (Founding,)  The  entrance  for  molten  metal 
into  a  mold.     A  gaU, 

Gla'ois.    {FortificcUion.)    The  superior  slope  ot* 
the  parapet  of  the  covered-way,   forming  a  gentle 
slope  towards  the  country,  and  protecting  the  revet- 
ment of  the  scarp  from  an  enemy's  fire.   See  Bastion. 

Gladstone.  A  four-wheeled,  two-seated  pleas- 
ure-c4irriage,  with  a  driver's  seat  and  dickey. 

Glaire.  {Bookbinding.)  White  of  eggs.  Used 
as  a  size  in  gilding. 

Gland.  1.  The  cover  of  a  stuflSng-box.  The 
cylindrical  sleeve  b  pre.sses  upon  the  packing  around 

Fig.  2282. 


Qktnds. 

the  piston-rod  to  make  a  steam  or  air-tight  joint. 
The  exterior  flange  a  is  perforated  for  the  passage  of 
the  bolts  by  which  the  gland  is  tightened. 

2.  The  common  clutch  consists  of  a  loose  pulley 
p  which  is  slipped  upon  the  shaft  c  by  means  of  the 
lever  «,  so  that  the  studs  on  the  pulley  engage  with 
the  gland  rf,  which  is  fast  to  the  shaft.  This  causes 
the  motion  of  the  pulley  to  be  imparted  to  the 
gland  and  shaft.  The  contrary  motion  of  the  lever 
disconnects  the  power  from  the  shaft. 

3.  {Fminding^  A  hooked  bar  by  which  the  parts 
of  a  molder's  flask  are  clamped  togBther. 

4.  A  plate  m  through  which  the  ends  of  a  band  or 
tightening  clevis  pass.     A  clip-plate. 

Glass.  1.  Glass  is  a  compound  substance  formed 
bv  fusing  together  mixtures  of  the  silicAtes  of  pot- 
ash, sods,  lime,  magnesia,  alumina,  and  lead.  The 
proportions  vary  in  the  different  kinds  of  glass. 

Silica  fused  with  alkalies  yields  a  transparent 
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gUss ;  if  the  proportions  of  alkali  and  silica  be 
as  three  to  one,  the  compound  is  soluble  in  boiling 
water,  and  is  called  soluble  glass,  water-glass,  or 
soluble  silica.  The  greater  the  proportion  of  silica 
the  less  fusible  is  the  compound. 

Silica  fused  with  liitie,  magnesia,  baryta,  or  alu- 
mina yields  an  insoluble  porcelainous  compound, 
fusible  only  at  a  hi^h  heat. 

Glass  is  divided  into  — 

FlvtU-^lass  ;  used  in  making  table  ware  and  many 
articles  of  domestic  furniture  and  fittings.  The 
molten  glass  is  taken  from  the  pot  by  a  pSnty,  and 
is  blown  or  pressed  into  shape,  or,  by  a  combination 
of  operations,  is  held  in  a  mold  while  being  blown. 

Orown-glass  is  taken  hj  the  ponty  from  the  pot, 
and  is  then  blown  and  whirled  tul  it  becomes  globu- 
lar. A  ponty  tipped  with  molten  glass  is  applied  to 
the  bulb,  the  blowing-tube  detached,  leavine  a  hole. 
The  globe  being  again  whirled,  the  ^ass  flashes  into 
a  circular  disk  adhering  by  a  boss  in  its  center  to 
the  ponty.     See  Crown-glass. 

She^glass.  The  glass  withdrawn  by  the  ponty 
from  the  pot  is  blown  and  whirled  till  it  assumes  a 
cylindrical  form.  The  ends  being  cut  off  and  the 
cylinder  slit  longitudinally,  the  sheet  is  heated, 
pressed,  and  rubl]^  until  it  is  flattened  out.  This 
18  also  called  qflinder-glass  ;  hroad-glass  (which  see). 

Plate-glass  is  made  by  pouring  it  upon  a  table 
which  has  a  marginal  ledge  of  a  hight  equal  to  that 
designed  for  the  thickness  of  the  glass.  A  roller 
travels  over  the  table,  resting  on  the  ledges  and  flat- 
tening out  the  glass,  which  is  thus  made  of  equal 
thickness  throughout.     See  Plate-glass. 

BoUle-glass  has  nothing  peculiar  in  the  mode  of 
its  manufacture,  but  is  made  of  coarse  ingredients. 

The  proportions  of  materials  in  different  kinds  of 
glass  vary  with  different  places,  as  many  notable 
proportions  are,  as  it  were,  accidental ;  that  is,  are 
present  in  the  sand  which  is  most  readily  accessible, 
or  are  used  to  correct  such  faulty  admixture.  The 
following  analyses  are  approximate  :  — 


Glass  was  known  in  Egypt  in  the  reign  of  Osirtasen, 
1740  B.  c.  He  may  have  reigiied  about  thirty-four 
years  when  Joseph  came  to  Egypt.  In  the  tombs 
of  Beni- Hassan  of  this  date,  the  glass-blowers  are 
shown  at  work  (a),  each  with  a  bulb  of  glass  on  the 
end  of  his  blow-pipe,  into  which  he  is  blowing,  while 
he  keeps  his  glass  hot  by  exposure  to  the  fire.  The 
same  operation  is  depicted  in  other  Egyptian  tombs 
of  various  epochs.  The  glass  at  the  end  of  the  blow- 
pipe is  colored  green  in  the  ori^nal  painting. 

Another  representation  (6)  of  the  same  process  is 
shown  in  a  tomb  at  Thebes,  where  one  worjcnian  la- 
bors at  the  bulb  of  glass  in  the  earlier  stage  of  its 
formation,  and  two  unite  to  inflate  the  bottle  when 
it  has  acquire<l  some  size,  in  figure  i  is  shown  a 
glass  bottle  found  in  Thebes.  The  bottle  came  to 
represent  wine  in  the  hieroglyphics. 

e  shows  a  glass  bead  belonging  to  Captain  Henvey, 
and  the  hieroglyphics  contain  the  name  of  a  mon- 


arch who  lived  1500  B.  c.  The  Egyptians  attained 
an  excellence  in  the  manufiusture  of  counterfeit 
amethysts  and  other  precious  stones  which  has  not 
been  excelled,  and  Wiuckelroann  considers  their  skill 
in  all  departments  of  vitreous  art  to  be  in  advance 

nf.2288. 
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68 
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48 
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2 

22 

14 

2 

12 

12 
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18 

16 

10 
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Lime    .... 

6 

18 

12 

20 

11 
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2 

8 

1 

2 

1 

1 
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82 

44 

OzideofixoD  .       .        . 

2 

1 

7 
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100 

100 

100 

100 

100 

100 

Olass-making  in  Hgypi, 


of  any  succeeding  age.  They  made  glass  of  various 
colors,  imitation  pearls,  and  two  films  of  glass  were 
made  to  inclose  gold  plates. 

Athensus  states  that  the  glass  of  Egypt  was  fa- 
mous. Strabo  says  that  one  very  perfect  kind  could 
only  be  made  in  Egypt. 

Herodotus  speaks  of  rings  of  melted  stone  (no 
doubt,  glass)  as  decorating  the  ears  of  the  sacred 
Egyptian  crocodiles. 

The  manufactures  of  glass  among  the  Egyptians 
were  of  bottles,  vases,  and  other  utensils,  probably 
lamps  ;  wine  was  brought  to  table  in  glass  bottles, 
handed  to  guests  in  glass  cups,  and  bodies  were 
sometimes  buried  in  glass  coffins.  They  also  made 
glass  beads,  charms,  amulets,  and  images. 

The  inscriptions  on  the  Eg3rptian  articles  of  glass 
were  probably  cut  by  diamonds  or  the  dust  of  dia- 
monds or  other  hard  gems.  The  Israelites  learned 
the  art  from  them,  and  fitnu  the  skill  thus  obtaine4 
were  enabled  to  engrave  the  stones  in  the  breast- 
plate of  the  high-priest. 

Some  glass  bottles  among  the  Egyptians  were  in- 
closed by  wicker-work  like  the  damagdn  of  Khoras- 
san,  a  city  of  Persia,  once  famous  for  its  glass-works. 
(Hence  our  demijohn.) 

Others  were  covered  with  rushes  like  the  Floren- 
tine flask.  Others  were  partially  covered  with 
leather. 

(2  is  a  bottle  with  a  partial  leathern  cover. 

«  is  a  glass  damagdn. 

/  is  a  glass  bottle  enoased  in  papyms. 
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Remains  of  painted  glass  ha^e  been  discovered  in 
the  rains  of  Assyrian,  Egyptian,  Greek,  Roman,  and 
Etruscan  cities. 

In  the  magnificent  collection,  happily  hoosed  in 
New  York,  discovered  and  disinterred  by  General 
di  Cesnola  at  Golgoi  and  Idalium,  island  of  Cyprus, 
are  nearly  2,000  specimens  of  Greek  and  Phoenician 
glass.  The  effect  of  decay  or  some  rearrangement 
of  the  particles  daring  the  thousands  of  years  of 
burial  has  rendered  these  articles  dazzlingly  irides- 
cent. 

"The  boundless  an-ay  of  objects,  reflecting  from 
broad  or  curved  surfaces  tints  positively  outside  of 
all  experience,  confuse  the  most  accurate  observa- 
tion. Broad  dishes,  marbled  with  hues  like  those 
of  incandescence ;  pots  and  jars  and  bottles,  now 
plated  over  with  strong  surface-color  like  a  coat  of 
burnished  metal,  now  sending  li^ht,  pearly  hints  of 
variegated  radiance,  from  elusive  depthis ;  or  cups  fan- 
tastically pied  with  scales  of  iridescence  over  their 
own  strong  original  colorations,  are  scattered  around 
a  considerable  apartment,  defeating  all  sense  of 
strict  estimation*  and  cheating  the  mind  with  the 
notion  of  a  possible  perfection  in  the  manufacture 
only  compatible,  as  it  seems,  with  decay.  Some  of 
the  platters  look  as  if  Turner  had  painted  skies  on 
them  in  his  maddest  mood,  and  haa  been  allowed  to 
use  flames  for  colors.  The  general  effect  seems  to 
suggest  that  all  the  sunsets  that  have  glimmered 
over  Cyprus  since  these  crystals  were  lost  in  the 
earth  had  sunk  into  their  hiding-place  and  per- 
meated their  substance."  —  N".  Y,  Nation, 

Most  of  the  pieces  are  of  simple  inflated  shapes, 
but  some  are  pressed,  having  monograms  and  in- 
scriptions in  relief,  opaque  glass  in  mingled  colors, 
sticks  of  twisted  colors. 

Small  glass  bottles  from  the  Phcsnician  tombs, 
beneath  the  level  of  the  Greek  necropolis,  show  a 
reddish  color  when  transmitting  sunshme. 

It  would  be  tedious  to  enumerate  the  articles  of 
dass  found  by  Dr.  Abbott  in  the  tombs  of  Egypt. 
The  myth  related  by  Pliny  and  so  widely  copied  in 
relation  to  the  invention  of  glass-making  by  certain 
Phoenician  mariners,  has  been  exploded  by  re- 
searches in  the  land  of  the  Nile.  A  few  pieces  in 
the  collection  may  be  noticed  :  — 

Two  beads  of  blue  glass  attached  to  a.  gold  neck- 
lace stamped  \vith  the  name  of  Menes,  the  first 
Pharaoh  of  Egypt  (over  2000  B.  c). 

A  cylindrical  ring  of  blue  glass. 

Glass  bottles  from  Sakkaran,  Gizeh,  etc. 

Glass  beads,  — white,  blue,  red,  green,  and  black. 

Variegated  glass  ornaments. 

Semi- translucent  glass  imitations  of  alabaster. 

Opaque  red  and  blue  glasses. 

Tazzas  and  images  of  green,  blue,  and  other  colors. 

Beads  of  colored  glasses  in  layers. 

Ornaments  of  mosaic  glass. 

A  glass  model  of  the  crown  of  Upper  and  Lower 
?gypt. 

Grotesque  faces  and  portraits  in  glass. 

Glass  imitations  of  precious  stones. 

Glass  rin|B[s  of  various  colors. 

Glass  artificial  eyes.- 

Glass  spoons,  shaped  and  colored  in  imitation  of 
shells. 

Layard,  in  his  interesting  work  on  Nineveh,  says : 
"I  was  rewarded  by  the  discovery  of  two  small 
vases,  one  in  alabaster  and  the  other  in  glass,  both 
in  the  most  perfect  preservation,  of  elegant  shape 
and  admirable  workmanship."  Each  bore  the  name 
and  title  of  the  Khorsabad  king,  written  in  two 
different  ways,  as  in  the  inscriptions  of  Khorsabad. 
The  cuneiform  insoription  on  one  small  green  glass 


vase  was  to  "Sai^^on,"  king  of  Assyria,  the  founder 
of  Khorsabad,  about  709  b.  c.  He  also  found  a 
plano-convex  glass  lens  1^  inches  in  diameter  and  -f^ 
of  an  inch  thick. 

The  lachrymatories  (g)  of  ancient  Phoenicia  were 
of  gla.ss  or  pottery,  and  are  found  in  great  numbers 
on  opening  the  tombs  and  sarcophagi  of  that  land. 
Thompson  records  the  opening  of  *an  ancient  tomb 
in  a  garden  of  the  city  of  Beirut,  which  contained 
scores  of  these  tear-bottles  in  thin  glass  or  unglazed 
pottery.  They  have  a  slender  neck,  a  broaq  bot- 
tom, and  a  funnel-shaped  top.  David  says  :  **  Put 
thou  my  tears  into  thy  bottle." —  Psalm  Ivi.  8.  These 
bottles  are  probably  coeval  with  the  sweet  singer  of 
Israel. 

A  record  of  the  Phoenician  trade  on  the  western 
coast  of  Africa  is  still  preserved  in  the  peculiar  glass 
beads  found  there. 

The  pillar  of  emerald  seen  by  Herodotus  in  the 
temple  of  Hercules  at  Tyre  (Book  II.  44)  was 
probably  of  glass.  "Of  all  stones,"  s^s  Pliny, 
"the  emerald  is  most  easily  imitated"  (XXVII.  12). 

The  Tyrians  erected  the  first  glass-houses  men- 
tioned in  history,  and  practiced  the  manufacture 
for  many  ages  before  other  contemporary  nations 
attempted  it.  From  Syria  the  art  was  brought  by 
the  Crusaders  to  Europe  (1177),  and  establisned  in 
Venice,  which  long  had  a  monopoly  therein  and  at- 
tained great  excellence.     See  p.  976. 

Theophrastus,  the  pupil  and  successor  of  Aristotle, 
notices  the  fitness  of  the  sand  at  the  month  of  the 
river  Belus  for  the  manufacture  of  glass. 

Lucretius  termed  it  vUrum. 

Cicero  mentions  glass,  linen,  and  paper  as  the 
common  articles  of  %yptian  merchandise. 

Scaurus,  58  B.  c,  introduced  it  in  the  scena  of 
his  gorgeous  theatre,  which  was  divided  into  three 
tiers :  the  lower  of  marble,  the  middle  of  glass,  the 
upper  of  gilded  wood. 

The  price  of  a  glass  drinking-cup  in  the  time  of 
Strabo  was  half  an  as.     The  as  was  about  one  cent. 

The  Maseo  Borbonico  of  Naples  contains  about 
2,400  specimens  of  ancient  glass,  recovered  princi- 
pally from  Pompeii  and  Herculaneum.  They  repre- 
sent numerous  forms  of  glass  ornamentation  in  green, 
opal,  blue,  red,  white,  and  yellow. 

The  Barberini  vase,  now  known  as  the  "  Portland 
vase,"  was  discovered  about  80Q  years  since,  a  short 
distance  from  Rome,  in  the  tomb  of  Alexander  Se- 
verus,  who  was  killed  by  Maximinus,  a.  d.  285. 
The  body  of  the  vase  consists  of  dark  blue  glass,  on 
the  surface  of  which  are  delineated  in  relief  elabo- 
rately wrought  figures  of  opaque  white  enamel.  So 
admirably  is  it  nrnde  that  it  was  long  supposed  to  be 
a  genuine  sardonyx. 

Fictitious  gems  in  glass  were  known  in  Rome,  as 
were  also  mosaic  glass,  glass  plates  for  paving,  wall- 
lining,  windows. 

Lucretius  (95-51  B.  c.)  accounted  as  follows  for 
the  fact  that  sound  w<mld  pass  through  some  objects 
while  images  would  not :  — 

"The  voice  can  pass  unbroken  through  winding 
pores  of  bodies,  though  images  refuse  to  pass  through 
them  ;  for  the  laUtr  are  broken  to  pieces  unless  they 
go  through  straight  passages,  such  as  those  of  glass, 
through  which  every  image  flies."  (Book  IV.  618- 
619.) 

Opalescent  glass  is  referred  to  hj  the  Emperor 
Hadrian  in  a  letter  to  the  consul  Servianus,  thanking 
him  for  a  present  of  three  curious  cups  of  glass 
which  "  reflected  like  a  pigeon's  neck  a  variety  of 
colors." 

Flexible  glass  is  referred  to  by  Pliny,  Petronius, 
Dion  Cassius,  and  others  who  copied  from  them. 
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The  two  former  refer  to  vases  made  in  the  time  of 
Tiberius.     It  is  not  fully  credited. 
Julius  Caesar  found  the  Britons  in  possession  of 

flass  beads,  which  they  probably  obtained  of  the 
'hoenicians  in  return  for  tin.  Rome  had  few  glass 
windows  till  the  rei^  of  Nero.  Some  are  found  in 
the  ruins  of  Pompeii,  buried  79  B.  c. 

Pliny  described  the  mode  of  making  glass,  and 
states  that  Sidon  was  formtrly  famous  for  its  glass- 
house.s,  and  that  its  people  first  invented  mirrors. 
In  this  day,  says  he  (a.  d.  79),  throughout  the 
Spanish  and  (Jallic  provinces,  glass  is  made  of  white 
sand  and  niter  by  a  double  fusion.  He  also  speaks 
of  flexible  glass,  stating  that  '*he  hardly  believed  the 
story,"  which  was  a  wonderful  thing  after  telling 
such  a  farrago  of  stuff  about  medicines  and  magic. 
In  his  day  —  he  says  —  glass  had  ouite  (?  nearly) 
superseded  the  use  of  silver  and  gola  for  drinking- 


He  noticed  the  effect  of  lenses,  stating  that 
"globular,  glass  vessels,  filled  with  water,  when 
brought  in  contact  with  the  rays  of  the  sun,  become 
heated  to  such  a  degree  as  to  cause  articles  of 
clothing  to  ignite."  He  omitted  to  notice  that  the 
glass  remained  cool,  and  only  transmitted  and  con- 
centratetl  heat. 

Previous  to  the  introduction  of  glass  into  Europe 
in  quantitiej  to  make  it  available  for  ordinary  house- 
hold use,  a  mineral  substitute  was  employed. 

Crystals  of  gypsum  are  generally  in  the  form  of 
more  or  less  compressed  rhomboids,  which  are  easily 
divisible  into  thin  laminae  by  splitting  them  parallel 
to  their  two  broad  planes.  Such  laminee  were  em- 
ployed at  Rome  in  the  reign  of  Tiberius  for  many  of 
the  purposes  for  which  we  at  present  use  glass. 
Simin  and  Cappadocia  furnished  the  best,  sometimes 
of  the  length  of  five  feet.  Tliis  variety  of  gypsum 
was  known  by  the  name  of  Lapis  Specularis,  fix>m 
the  use  to  which  it  was  applied,  namely,  in  glaz- 
ing windows  and  conservatones  in  which  were  placed 
fruit-trees,  to  protect  their  produce  from  the  winter's 
cold,  and  in  the  construction  of  beehives,  as  Pliny 
expressly  informs  us,  for  the  purpose  of  enabling  the 
curious  to  observe  the  proceedings  of  these  interest- 
ing insects.  The  temple  of  Fortune  at  Pneneste  was 
built  of  slabs  of  gypsum,  through  which  the  li^ht 
came  and  fell  on  the  statue  of  the  goddess,  which 
was  placed  in  the  center  of  the  edifice.  The  specular 
stone  of  tile  ancients  often  signifies  mica, 

Ghiss  panes  for  windows  are  mentioned  in  the 
writings  of  Gregory  of  Tours,  who  flourished  in  the 
last  quarter  of  the  sixth  century.  He  stated  that 
churches  were  fumished^  with  windows  of  colored 
glass  in  the  fourth  century  of  our  era. 

Jerome,  A.  D.  422,  states  that  glass  was  melted 
and  cast  into  plates  for  windows.  In  the  sixth  cen- 
tury Paulus  Silentarius  notices  that  the  windows  of 
the  Church  of  St.  Sophia  at  Constantinople  were 
glazed. 

The  oldest  glass  windows  now  in  existence  are  of 
the  twelfth  century,  and  are  in  the  church  of  St. 
Denis,  France. 

In  the  thirteenth  century,  the  Venetians  exceeded 
all  others  in  glass-making. 

Mneas  Sylvius  states  that,  in  1458,  the  houses  in 
Vienna  had  glass  windows.  He  regarded  it  as  a 
sign  of  opulence. 

In  France,  church  windows  were  generally  glazed 
in  the  sixteenth  century,  though  there  were  but  few 
glass  windows  in  private  dwellings. 

Talc,  isinglass,  horn,  oiled  paper,  and  thinly 
shaved  leather  were  generally  used  instead  of  glass 
throughout  the  civilized  world. 

Blue  glass,  colored  by  the  addition  of  cobalt  to  the 


frit,  was  discovered  about  1550  by  Christopher 
Schurer  of  Flatten,  Bohemia. 

Glass  was  imported  into  England,  a.  D.  1177  ;  the 
manufacture  was  established  in  that  country,  1557. 
In  Savoy,  the  same  year. 

Plate-glass  was  made  at  Lambeth  by  Venetian  art- 
ists, 1673. 

The  British  Plate-Glass  Company  was  established 
1773. 

An  active  manufactory  of  glass  exists  at  Hebron, 
in  the  land  of  Palestine,  —  the  same  Hebron  where 
is  the  cave  of  Machpelah,  bought  by  Abraham  for  a 
sum  of  money  of  Ephron,  one  of  the  sons  of  Heth. 
The  tombs  are  preserved  in  rigid  seclusion  from  Jew 
and  Christian ;  of  the  latter,  not  one  lives  in  the 
town  of*5,000  people.  Dr.  Thomson  gives  an  ac- 
count of  it  in  his  work,  **  The  Land  and  the  Book,** 
but  could  not  reach  the  vault. 

The  manufacture  consists  of  party-colored  glass 
bracelets  for  the  Jerusalem  market,  and  lamps  for 
Syria,  Palestine,  and  Egypt.  The  solid  articles  are 
formed  from  a  bulb  of  glass  adhering  to  the  end  of 
an  iron,  being  shaped  oy  the  aid  of  a  long  knife. 
The  glass  is  twisted,  pressed  into  an  approximate 
shape,  then  reheated  and  stretched  by  another 
rod. 

The  Crystal  Palace  of  London  was  built  in  1851, 
after  the  designs  of  Sir  Joseph  Paxton,  soon  after 
the  abolition  of  the  excise  duty  on  glass,  and  was 
considered  to  celebrate  that  event  in  a  worthy  and. 
effective  manner.  The  roof  and  sides  were,  to  a 
great  extent,  of  glass,  the  sash  bein^  of  wood,  and 
the  frame  of  the  ouilding  a  combination  of  wrought 
and  cast  iron.  The  following  are  some  of  the  data 
and  dimensions :  — 

Length 1,848  feet. 

Width 408  feet. 

Area  roofed  in  .  772,784  square  feet. 

Floor  area  of  galleries     .         .    217,100  square  feet. 

Sash-bars 200  miles. 

Glass 896,000  square  feet. 

Wrought-iron    .         .  448,000  pounds. 

Cast-iron        .         .         .  8,512,000  pounds. 

Visitors     ....      6,039,195  persons. 
Receipts  .         .  £506,100 

Expenses  ....  £292,794 
Value  of  exhibited  articles  £  2, 000, 000 
Number  of  exhibitors,  — 

British       .         .    7,381 

Foreign.         .        6,556 

13,957 

In  1838,  Mr.  Robert  Lucas  Chance,  of  Birming- 
ham, England,  successfully  introduced  the  manu- 
facture of  Bohe&ian  sheet-glass  into  his  district. 
Mr.  James  Chance  perfected  the  process  of  grind- 
ing and  polishing  sheet-glass,  now  Known  as  pcUerU 
pkUe, 

"The  *  London  Builder'  gives,  as  derived  from 
an  eminent  member  of  this  firm,  the  following 
record  of  improvements  in  the  glass  trade,  during 
the  last  fifty  years  :  — 

"1.  The  substitution,  about  the  year  1830,  of 
carbonate  of  soda  as  the  alkaline  ingredient  in  glass 
in  the  place  of  kelp,  and  subsequently,  for  crown 
and  sheet  glass,  of  sulphate  of  soda  in  the  place  of 
carbonate. 

**2.  An  increase  in  the  size  and  improvement  in 
the  workmanship  of  the  plates,  sheets,  and  tables 
produced. 

"3.  An  improvement  in  the  color  of  the  glasf  by 
the  use  of  purer  materials  and  modifications  in  tfaie 
process  of  melting. 

"  4.  Numerous  improvements  in  the  flattening 
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of  sheet-glass,  i-esulting  in  th^  removal  or  diminu- 
tion of  many  imperfections. 

**5.  The  use  of  the  diamond  in  the  process  of 
splitting  cylinders  in  the  place  of  a  red-hot  iron. 

"  6.  An  increfise  in  the  size  of  the  melting-pots 
and  furnaces,  with  the  view  of  economizing  coal  and 
labor. 

"  7.  The  adoption,  in  the  casting  of  plate-gla&s, 
of  various  mechanical  contrivances.  The  oriffin  of 
some  important  improvements  of  this  class  is  due  to 
the  present  manager  of  the  Birmingham  Plate-Glass 
Company. 

"8.  The  use  of  the  same  pot  for  the  two  pro- 
cesses of  melting  and  casting  plate-glass,  supersed- 
ing the  old  method  of  transferring  the  contents  of 
the  melting-pot  into  the  vessel  used  for  casting. 

"  9.  The  substitution  of  small  coal  or  slack  in  the 
melting  processes  in  the  place  of  the  large  coal  or 
lumps. 

**10.  The  application  of  Siemen's  i-egenerative 
process  to  the  melting  of  gla.ss,  by  which  the  amount 
of  smoke  is  greatly  diminished,  the  color  of  the  glass 
is  improved,  a  greater  control  is  obtained  over  the 
furnace,  and  a  saving  of  fuel  is  effected  wherever, 
by  this  process,  slack  can  be  substituted  for  large 
coal  or  lamps.  These  advantages  are  to  some  ex- 
tent counterbalanced  by  the  increased  cost  of  the 
furnace,  and  its  increased  liability  to  get  out  of 
order.  The  process,  however,  as  applied  to  glass- 
making,  is  so  new  that  there  has  been  scarcely  time 
as  yet  to  overcome  the  difficulties  which  have  pre- 
sented themselves. 

**  M'^ssrs.  Chance  are  widely  known  for  the  pro- 
duction of  dioptric  apparatus  for  lighthouse  illumi- 
nation. Mr.  Alan  Stevenson  remarks :  *  Nothing 
can  be  more  beautiful  than  an  entire  apparatus  for 
a  fixed  light  of  the  first  order.  It  consists  of  a  cen- 
tral belt  of  refractors  forming  a  hollow  cylinder  six 
feet  in  diameter  and  thirty  inches  high  ;  below  it 
are  six  triangular  rings  of  glass  ranged  in  a  cylin- 
drical form,  and  above,  a  crown  of  thirteen  rings  of 
glass,  forming  by  their  union  a  hollow  cage,  com- 
posed of  polished  glass  ten  feet  high  and  six  feet  in 
diameter.  I  know  of  no  work  of  art  more  beautiful 
or  creditable  to  the  boldness,  ardor,  intelligence,  and 
zeal  of  the  artist.*  More  than  one  hundred  and  fifty 
of  the«  dioptric  lights  have  already  been  produced 
by  Messrs.  Chance,  for  almost  all  parts  of  the 
world." 

A  vitreous,  opaque  material,  called  from  its  trans- 
lucent, milky  appearance,  "hot-cast  porcelain,"  is 
now  made  iu  Philadelphia.  It  is  understood  to  be 
made  from  cryolite  or  feldspar,  whose  natural  and 
added  fluxes  render  them  fusible  at  a  comparatively 
moderate  temperature,  yielding  a^nass  viscid  an^ 
tractable  while  hot,  lustrous  and  strong  when  cold. 

It  was  proposed  to  make  the  headstones  for  the 
graves  of  Union  soldiers  of  this  material.  One  side 
of  the  mold  would  have  a  tablet  in  which  the  letters 
of  the  inscription  would  be  set  up.  It  would  seem 
to  be  impossible  to  find  an  equally  good  material 
for  the  purpose.  Glass  (ordinary),  marble,  or  enam- 
eled iron  are  inferior  aufl  more  frangible. 

Plates  of  ice  are  used  instead  of  panes  of  glass  in 
the  Siberian  yurts,  or  winter-quarters,  which  are 
partly  subterranean. 

{Opiieal  Glass.)  Crown  and  flint  glass  are  com- 
Inned  in  the  construction  of  achromatic  lenses.  The 
fonner  of  these  is  a  compound  of  silex,  potash,  and 
lime  ;  the  latter  contains  in  addition  oxide  of  lead. 
Tbia  tends  to  sink  to  the  bottom  of  the  melting-pot, 
rendering  the  glass  of  unequal  texture  and  consequent 
rpfracting  power.  In  this  consisted  the  principal 
difficolty  in  obtaining  object-glasses  of  large  size.    So 


late  as  1830,  the  largest  object-glasses  of  satisfactory 
performance  which  were  produced  did  not  exceed  five 
or  six  inches  in  diameter.  Previous  to  this,  how- 
ever, Guinand,  a  melter  in  a  glass- manufactory  at 
Soleure,  in  Switzerland,  succeeded  in  making  laree 
disks,  but  he  kept  his  process  secret,  and  diea  with- 
out disclosing  it,  though  it  continued  to  be  practiced 
by  his  son  and  afterward  by  M.  Pfeil  of  Paris,  who 
exhibited  at  the  Exposition  of  1867  a  disk  of  the 
diameter  of  72  centimeters,  —  over  28  inches.  The 
process  of  making  these  disks  consists  substantially  in 
uniting  numerous  small  selected  masses  of  uniform 
density  and  refracting  jwwer  into  one  large  mass  by 

gressure  while  in  a  plastic  state.     In  1855,  Messrs. 
hauce  of  Birmingham  exhibited  at  the  Exposition 
of  that  year  a  pair  of  disks,  crown  and  flint,  about 
an  inch  larger  tnan  those  of  M.  Pfeil.    See  Less, 
2.  {Nauticcd  parUmce.)    a.  A  telescope. 

b.  The  barometer. 

c.  The  half-hour  or  sand-glass  which  regulates  the 
watches. 

d.  The  half-minute  or  quarter-minute  sand-glasa 
used  with  the  ship's  log. 

See  under  the  following  heads  :  — 


Adapter. 

Amaasa. 

Anaclastic  glass. 

Annealing  arch. 

Argentine-glass. 

A  venturine-glass. 

Balloon. 

Bead. 

Beaker. 

Bell-glass. 

Binocular  glasses. 

Blebby-glass. 

Blowing-iron. 

Blow-over. 

Blowing-tube. 

Bocal. 

Bocca. 

Boccarella. 

Bohemian -glass. 

Bologna-vial. 

Bolt-head. 

Bombolo. 

Bottle. 

Bottle-glass. 

Bottle-holder. 

Bottle-stopper. 

Bottoming-nole. 

Broad-glass. 

Bruiser. 

Bujijle. 

Bull's-eye. 

Bunting-iron. 

Burning-glass. 

Calcar. 

Calx. 

Came. 

Capping-off". 

Cap-pot. 

Carboy. 

Carquaise. 

Casher-box. 

Casting-slab. 

Casting-table. 

Cave. 

Cheval-glass. 

Ciroulus. 

Cistern. 

Cranny. 

Crown-glass. 


Cryolite-glass. 

Crystal. 

Cullet. 

Cupping-glass. 

Cut-glass. 

Cuvette. 

Cylinder-glass. 

Drop. 

Egg-glass. 

f^ail  ombrant. 

Embossing-glass. 

EmerilL 

Enameled-ware. 

Eye-glass. 

Fascet. 

Ferret. 

Ferretto. 

Field-glass. 

Filigree-glass. 

Fine-arch. 

Firing. 

Fish-globe. 

Flacket 

Flashing. 

Flatting. 

Flatting-furnace. 

Flint-glass. 

Flux. 

Frache. 

Fret-work. 

Frit. 

Frit-brick. 

Fritting-furnace. 

Frosted-glass. 

Fusible-porcelain. 

Gage-glass. 

Gem.     Artificial 

Gilding-glass. 

Glass. 

Glass  annealing-fumaoe. 

Glass-blowing. 

Glass-cement. 

Glass-coach. 

Glass-coloring. 

Glass-cutting. 

Glass-enamei 

Glass-engraving. 

Glass-furnace. 

Glass-gall. 
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Glass-grinding. 
Glass-house. 

Pincbing-tongs. 

Plate-^lass. 

Glass-maker's  chair. 

Platemzing-glass. 
Plattening'glass. 

Glass-maker's  soap. 

Glass-metal. 

Poling. 

Glass-mold. 

Polishing-glass. 

Glass-mosaic. 

Polverine. 

Glass-oven. 

Pontil. 

Glass-painting. 

Potichomanie. 

Glass-paper. 

Pot-raetaL 

Glass-polishing. 

Presseil-glass. 

Glass- pot. 

Priscillas. 

Glass-press. 

PucelUs. 

Glass- rolling. 

Pulse-glass. 
Quarrel. 

Glass-silvering. 

Glass-soldering. 

Quarry. 

Glass-spinning. 

Reticulated-glas& 

Glass-staining. 

Runner. 

Glass- tongs. 
Glazier's  diamond. 

Sadwei. 

Sand-blast 

Glazing-tool. 

Glory-hole. 

Graduated-glass. 

Sand-glass. 

Sandiver. 

Sand-washer. 

Grozing-iron. 
Ground-glass. 

Schraelze. 

Shanks. 

Hand-glass. 

Sheet-glass. 

Harbor. 

Sheet-glass  machine. 

Hopper. 

Shell 

Horizon-glass. 

Siege. 

Hour-glass. 

Silvering-glass. 

Index-glass. 
Knob. 

Singing-gkss. 
Skylight 

Lamp-chimney. 
Lead-light. 

Sroetz-glass. 

Smoke- belL 

Leer. 

Snap. 

Lens  (varieties,  see  LKNS).Snaiidragon. 

Lens-grinding. 
Log-glass. 

Soluble-glass. 
Spreading-fumace. 

Looking-glass. 

Spreading-plate. 

Spriug-tooL 

Spy-glass. 

Lunette. 
Magnifying-glass. 

Marver. 

Square. 

Massicot. 

Stained-glass. 

Ma);ted-glas8. 

Storm -glass. 

Metal. 

Strap. 

Milk-glass. 
Millefiore-glass. 

Strockle. 

Table. 

Minute-glass. 

Template. 

Mirror. 

Test-tube. 

Mosaic-glass. 

Tin-glass. 

Mouth -glass. 

Tisa?. 

Mucila^-bottle. 

Vault-light 

Multiplying-glass. 
Nose-hole. 

Venetian-ball. 

Venetian-glass. 

Object-glass. 

Vial. 

Omnibus. 

Vitrics. 

Opaline. 

Vitrio-de-Trino. 

Ouvreaux. 

Watch-glass. 

Paste. 

Water-glass. 

Perspective-glass. 
Phial. 

Weather-glass. 

Window-glass. 

Pier-glass. 

?Sg.22M. 


OUuM  An-neal'ing-lur'iiace.  One  in  which 
articles  or  sheets  of  glass  are  kept  for  a  while  in  a 
heated  condition,  and  allowe4  gradually  to  cool.  A 
her.  (See  Annealing.)  In  the  illustration,  which 
is  a  leer  for  glass  jars,  the  trays  of  ware  are  put  into 
the  arch  at  one  end  and  pushed  in  succession  to  the 
discharge-end.  The  heat  of  a  furnace  is  thrown  into 
the  leer  at  a  fK>int  between  feed  and  discharge  ends, 
8o  that  the  heat  is  graduated  both  ways. 

GlaB»-blow'en'  Lamp.  A  gas  or  alcohol  lamp. 
See  Blow-pipe. 


Glass  Anneatktg'Piimaee. 

OUuMi-blow'lng.  A  mode  of  manufacturing 
glass-ware  and  window-glass  by  taking  a  mass  <ff 
viscid  glass  from  the  melting-pot  on  the  end  of  the 
blowing-tube,  and  then  inflating  the  mass  by  blow- 
ing through  the  tube,  rolling  on  the  wiarrer,  and 
exposing  it  at  the  furnace  opening  where  its  con- 
tained air  is  expanded  and  itself  enlarged.  Glass- 
blowing  enters  into  most  of  the  operations  with 
glass,  but  the  process  is  modified  to  suit  varying 
circumstances.  See  Crown-glass;  Cylinder- 
glass  ;  Flint-glass,  etc. 

Glass-blowing  is  also  used  in  connection  with 
molds,  which  give  the  exterior  form  to  the  article, 
and  in  the  ingenious  operations  of  making  glass  ar- 
ticles and  toys  under  the  Blow-pi  pk  (which  see). 

The  art  of  glass-blowing  long  reigned  supreme  at 
Murano,  one  of  the  islands  of  the  maritime  city 
Venice.  After  some  preliminary  matters,  an  ob- 
server states :  — 

**  At  the  present  moment  you  may  set  before  Anto- 
nio Seguso  or  Antonio  anct  Giovanni  Barovier,  of 
Murano,  any  specimen  of  old  Venetian  glass,  and 
they  will  copy  it  with  all  its  perfections,  and,  if  you 
choose,  its  imperfections,  and  hand  you  a  facsimile 
in  color,  form,  and  weighty  made  under  your  own 
eye.     On  my  first  visit,  the  head  workman  la-as  re- 

J|uested  by  Salviati  to  make  me  any  article  I  might 
ancy.  I  chose  a  wineglass  with  deep  bowl,  initial 
stem,  and  broad,  ruby-tintcd  foot.  The  man  dipped 
his  hollow  iron  rod  into  a  pot  of  molten  white  glass, 
caught  up  a  lump,  rolled  it  on  an  iron  slab,  popped 
it  into  the  furnace,  blew  through  his  rod,  tossea  it 
aloft,  and  a  hollow  ball  appeared.  His  assistant 
handed  him  a  rod  of  metal,  in  which  a  green  serpent 
seemed  coiled  in  a  white  cage  ;  this  he  caught,  and, 
quick  as  lightning  formed  two  initials,  touching  the 
Iwwl  with  the  tip  of  the  M,  to  which  it  adhered, 
Then  his  assL^tant  offered  more  white  glass, 
which  was  joined  to  the  bottom  of  the  M,  spun 
round,  opened  with  the  nippers,  and  so  the  foot  was 
formed.       Agaip 

into  the  furnace,  Fig.  2286. 

and  then  the 
shears  opened  and 
hollowed  the  deep 
and  slender  bowl. 
Then  the  assist- 
ant handed  a  scrap 
of  ruby  molten 
glass,  of  which  ,^ 
tne  master  caught   \fjm^^  _/   j 


a  hair,  as  it  were^ 
wound  it  round 
the  rim  of  the 
bowl  and  of  the 
foot.  Once  more 
into  an  upper 
oven,  where  it 
must  remain  till 
the  morrow  to 
cool." 
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Fig.  2235,  a  to  j  show  the  forms  assumed  by  a 
ball  of  molten  glass  iu  the  manufacture  of  a  wine- 
fflass.  a  shows  the  ball  as  taken  up  on  the  point, 
heated  nearly  to  redness,  of  the  blowing-iron.  After 
h^ing  rolled  on  the  marver  and  slightly  expanded 
by  blowing,  it  takes  the  shape  6,  when  it  is  farther 
shaped  and  flattened  by  the  Ixittledore,  as  repre- 
sented at  c  ;  a  solid  hall  is  then  attached  <2,  which 
is  by  the  lathe  or  the  n.se  of  the  pucellas  while  being 
rotated  on  the  glass-maker's  chair  formed  into  the 
stem  e.  To  this  a  globe  is  attached,  which  is  opened 
out  and  flattened  by  the  pucellas  while  being  rajpidly 
rotated  on  the  chair  constituting  the  foot,  as  shown 
at/g.  A  small  knob  of  glass  is  now  by  means  of 
the  iK>ntil  attached  to  the  foot  ^,  after  which  the 
cold  pucellas  are  applied  at  the  dotted  line  shown 
in  A,  after  which  the  bowl  is  sheared  i  preparatory 
to  flashing  and  fiuishing.  The  flnishod  glass  /  is 
then  taken  up  by  me^ns  of  a  foilced  rod  and  trans- 
ferred to  the  annealing  arch. 

In  making  a  ringed  decanter,  the  ball  k,  after 
lieing  slightly  distendiMt,  is  swung  round,  causing  it 
to  assume  the  sh^pe  /  ;  this  is  farther  expanded  and 
battledored  at  the  end,  taking  successively  the  forms 
m  »,  the  pontil  is  attached  to  the  bottom  and  th(5 
neck  broken  off*  at  the  point  indicated  by  the  dotted 
line,  and  the  mouth  warmed  up  and  shaped.  The 
rings  are  formed  by  taking  up  small  quantities  of 
glass  on  the  pontil  and  applying  them  as  shown  in 
op  to  the  neck  of  the  decanter,  which  is  rotated  for 
the  purpose. 

GlaBft-ce-ment'.    To  stop  cracks  :  — 

Dissolve  caseine  in  cold  saturated  solution  of 
borax,  and  with  this  solution  paste  strips  of  hog's  or 
bullock's  bladder  (softened  in  water)  on  the  cracks 
of  glass,  and  dry  at  a  gentle  heat ;  if  the  vessel  is 
to  be  heated,  coat  the  bladder  on  the  outside,  before 
it  has  become  (juite  dry,  with  a  paste  of  a  rather 
concentrated  solution  of  silicate  of  soda  and  quick- 
lime or  plaster  of  paris. 

To  unite  broken  parts  :  — 

Two  jiarts  isinglass  are  soaked  in  water  until  well 
swollen,  the  water  poured  off",  and  the  isinglass  dis- 
solved in  wann  alcohol  ;  one  part  mastic  is  dis- 
solved in  three  parts  alcohol  and  added  to  the  above 
solution,  then  one  part  of  gum  ammoniacum  is 
added.  The  solution  is  well  shaken  and  evaporated 
to  the  con.sistency  of  strong  glne,  then  allowed  to 
cool  and  solidify.  When  used,  both  cement  and 
articles  to  be  mended  must  be  warmed.  See  also 
p.  507. 

Glass-oloth.  (FabTnc,)  A  fabric  produced  by 
interweaving  fabrics  of  glass,  which  are,  in  a  very 
attenuated  state,  extremely  flexible. 

GUuuh-ooaoh.  A  carnage  of  the  superior  order. 
The  term  is  nearly  obsolete,  but  it  originally  ex- 
pressed that  the  vehicle  Had  glass  windows  instead 
of  opaque  panels  or  curtains. 

(HaBa-ool'or-ing.  Tinting  glass  by  incorporat- 
ing metallic  oxides  in  its  substance. 

Articles  which  exhibit  different  colors  upon  the 
same  specimen,  and  at  different  depths  in  the  thick- 
ness of  the^  glass,  are  formed  by  dipping  the  article, 
first  made  in  white,  transparent  glass,  into  a  pot  of 
fused,  colored  glass.  A  coating  adheres,  and  is  af- 
terwards cut  away  in  portions,  so  as  to  expose  the 
clear  glass. 

The  colors  are  obtained  by  the  following  :  — 

Oxide  of  cobalt  imparts  deep  blue. 

Dioxide  of  copper  imimrts  ruby  r«»d. 

Protoxide  of  copper  imports  green. 

Protoxide  of  iron  imparts  shades  of  green. 

Peroxide  of  iron  imparts  yellow  brown. 

Oxide  of  gold  imparts  niby  i-ed. 


Yellow  oxide  of  iron,  muriate  of  silver,  oxide  of 
zinc,  and  white  clay,  impart  a  yellow  tinge ;  oxide 
of  cobalt,  oxide  of  manganese,  and  oxide  of  iron, 
impart  a  black  tinge. 

Red  oxide  of  iron  prepared  by  nitric  acid  and  heat 
imparts  red. 

Purple  of  Cassius,  j)recipitated  from  muriate  of 
gold  by  protomuriate  of  tin,  imparts  violet. 

Oxide,  chloride,  or  j)hosphate  of  silver  imparts 
yellow. 

Peroxide  of  mau^nese  imparts  a  shade  of  violet. 

Oxides  of  chromium  impart  shades  of  gieen  and 
red. 

Uranium  imparts  opalescent  yellow. 

Binoxide  of  tin  imparts  opalescent  white.  In  ex- 
ces.s,  opaque  enamel. 

Arsenic  imparts  bluish- white  opal  with  change- 
able red  tints. 

Green  may  be  obtained  by  staining  one  side  of  the 
glasH  blue,  the  other  yellow. 

Orange  by  similar  combination  of  red  and  yellow. 

Colored  glass  is  known  9S  flashed^  or  as  pot-incicU  : 
in  the  former  case  a  film  of  colored  glass  is  laid  over 
the  white  ;  in  the  latter,  the  color  is  stirred  uj»  with 
the  metal  in  the  pot,  imbuing  its  whole  substance. 

GUuMh-out'ting.  Glass  was  known  to  the  ancient 
Egyptians  and  Ahsyrians,  and  the  art  of  gem-cutting 
was  also  known  ;  the  engraved  gems  of  the  Jewish 
high-priest's  breastplate  were  cut  by  artists  trained 
in  Eg}'pt. 

Glass  was  cut  upon  a  Ian  by  the  Greeks,  and 
Pliny  refers  to  the  same.  Book  XXXVI.  26. 

It  has  been  affirmed  that  the  art  of  glass-cutting 
was  invented  at  the  beginning  of  the  seventeenth 
century  by  one  Caspar  Lehmann,*of  Prague,  who 
was  patronized  by  the  Emperor  .Rodolphus  II. 
Schwanhard,  an  apprentice  of  Lehmann,  removed 
to  Nuremberg,  where  he  worked  for  many  of  the 
principal  nobuity,  and  hence  this  vAty  acquired  the 
reputation  of  being  the  birthplace  of  the  new  art  ; 
which  was  afterward  much  improved  by  the  intro- 
duction of  new  tools  and  cheaper  methods. 

Previous  to  this,  however,  figures  had  been  cut  or 
engraved  on  glass  by  means  of  the  diamond.  The 
first  mention  of  writing  on  glass  with  the  diamond 
only  dates  back  to  the  time  of  Francis  I.  of  France 
(1520),  but  about  the  year  1562  festoons  and  other 
ornaments  cut  with  a  diamond  were  very  comm6n 
on  Venetian  glasses,  which  at  that  period  were  ac- 
connted  the  best. 

What  is  known  commercially  as  "cut-glass"  is 
glass  with  incisions  and  ornaments  with  smooth 
surfaces,  appearing  as  if  cut  by  a  sharp  in^niment. 
This  operation  is  chiefly  confined  to  flint-glass, 
which,  being  more  tough,  soft,  and  brilliant  than 
the  other  kinds,  is  more  easily  wrought,  and  pro- 
duces sfjccimens  of  greater  luster.  An  establishment 
for  cutting  glass  contains  a  great  number  of  small 
wheels,  of  stone,  metal,  and  wood,  whicli  are  made 
to  revolve  rapidly,  by  a  steam-engine  or  other 
power.  The  cutting  of  the  glass  consists  entirely 
in  grinding  away  successive  portions,  by  holding 
them  u[>on  the  surfaces  of  the.se  wheels.  The  first  or 
rough  cutting  Is  sonietimes  given  by  wheels  of 
stone,  resembling  grindstones.  Afterward,  wheels 
of  iron  ai'e  used,  having  their  edges  covered  with 
sharp  sand,  or  with  emery,  in  diffV^rent  states  of  line- 
ness.  To  prevent  the  1  riction  from  exciting  so  much 
heat  as  to  endanger  the  glass,  a  small  stream  of  water 
continually  drops  upon  the  surface  of  the  wheel. 
The  last  polish  is  given  by  brush-wheels,  covered  with 
putty -powder,  which  is  an  oxide  of  tin  and  lead. 

The  custoniarj'  grinding  and  polishing  of  glass 
articles    for  various  uses  is  effecteil   by  revolving 
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wheels  of  iron,  stone,  or  wood,  horizontally  monnted, 
and  supplied  with  a  stream  of  water  fi-om  a  hopper 
or    can     above     the 
Fig.  2286.  whwl.     The  water  is 

led     by    a    sloping 
channel  to  the  upj)er 
edge   of    the   wheel,  I 
and  a  slightly  sloping  ! 
hoard  is  placed  just  ! 
in  front  of  the  point ' 
of  its  delivery  to  dis- 
tribute    it     equally 
over     its     edge.      A  ' 
splH.sh-board  in  front  | 
catches  the  water  as 
thrown  off    by  cen- 
tiifngal     force,    and 
K  leads   into  a  trough 
]\  iMMieath.     A    second 
7  splash  Ixmrd  is  some- 
tirnes  placed  in  front 
to  protect  the  work- 
man from  wet.     The 
Gtass- Cutting.  wheels  employed  are 

generally  from  six  to 
twenty  inches  in  diameter  ;  tliey  are  mounted  on 
separate  spindles,  so  as  to  be  exchangeable,  and 
have  flat,  rounded,  angular,  or  concave  edges. 

The  two  former  arc  u.sed  for  ])ix)ducing  the  flat  or 
slightly  concave  faces  of  the  work,  c&Wed  flutes  ;  the 
angular  produce  the  angular  grooves  or  splits  on  the 
sides  of  decanters  and  similar  obje<;t?»,  and  the  con- 
cave form  the  convex  ribs  railed  pillars.  The  wheels 
for  first  or  rough  grinding  are  of  iron,  and  a  consi«l- 
(^rable  quantity. of  sand  is  employed  ;  the  work  is 
then  smoothed  upon  fine  grit  htones,  rendered  circu- 
larly true  and  very  smooth,  less  water  and  no  sand 
being  used  ;  after  which  they  are  polisheil  upon 
wopden  wheels  with  pumice  and  rottenstone  and 
water,  and  the  final  luster  imparted  by  wet  putty- 
powder  applied  on  similar  wheels. 

Tilghman's  process  for  cutting  glass  or  stone  by 
means  of  a  blast  of  nir  or  steam  carrying  a  stream  of 
sand  is  adapted  for  piercing  or  for  engraving  the 
surface,  and  has  many  adaptations.  In  Fig.  2237, 
A  is  an  apiiaratus  for  roughening  sheet-glass.  The 
air-blast  is  produced  by  the  fan  a  below,  and  the  air 
rises  througl)  the  curved  tul)e  ft,  canying  the  sand 
up  with  it,  which  i»  thrown  into  the  air-tube  by  an 
endless  belt  of  scoops  arrang«'d  in  the  lower  part  of 
the  angular  box  d.  The  sand  is  carried  up  by  the 
air  and  brought  over  and  down  the  front  air-tube  c, 
where  it  discnarges  with  great  force  upon  the  sur- 
fa<*.e  of  the  glass,  which  is  contained  within  the  front 
box,  and  is  carried  by  a  belt  gradually  forward  un- 
der the  sand  blast.  The  sand  falls  from  the  glass 
into  the  lower  part  of  the  angular  l>ox,  whence  it  is 
scooped  and  thrown  again  into  the  air  current.  i 

Another  form  of  api»aratus  for  boring  or  engraving 
is  shown  at  B^  and  tnc  sand  is  driven  in  this  case  ; 
by  steam,  on  the  princii)le  of  the  injector.  The  | 
sand  descends  through  a  tube  r,  from  tlie  hopper  /,  | 
and  in  its  course  the  vertical  Rnnd-pij)"  is  joined  by  i 
a  lateral  steam  or  air  pipe,  which  gives  a  sudden  ' 
impulse  to  the  san<l  and  drives  it  down  upon  the 
glass  l>elow  with  great  force.  The  sand-tube  is  flexi-  i 
ble,  its  extremity  is  carried  on  rollers,  by  which  it  ; 
may  be  moved  back  and  forth  to  suit  the  require-  ' 
ments  of  the  work. 

0  is  still  another  form,  in  which  conmdum-pow-  | 

der  is  dro]>ped  from  a  bight  upon  the  surface  of  glass 

to  roughen  or  engrave  it.  I 

in  each  of  the  cAses  cited,  the  abrading  material  \ 

is  directed  by  a  tube  upon  the  part  desired  to  be  , 


Fig  1287. 


bored  or  cut,  the 
plate,  if  necessary, 
oeing moved  beneath 
the  sand-blast  so  as 
to  brin^  each  mrt  in 
succession  under  the 
action  of  the  cutting 
particles.  When  a 
jiatteni  is  to  be  en- 
graved, a  i>ortion  of 
the  suiface  is  pro- 
tetrted  by  paper,  oil- 
paint,  a  sheet  of 
rubier,  cloth,  or 
lace,  as  the  .case  may 
be.  The  sand  bounds 
from  the.se  resilient 
materials,  but  in- 
dents the  glass  or 
stone  with  its  points 
and  edges,  so  as  to 
roughen  and  giudu- 
ally  wear  away  the 
face,  or  even  bore 
through  it  if  the 
process  be  long  con- 
tinued.  With  a 
steam  jet  of  300 
pounds'  pressure,  a 
liole  H  inches  in 
diameter  was  cut 
through  a  piece  of 
corundum  1^  inches 
thick  in  25  minutei?. 
The  rate  is  deiienil-  ^ 
ent  upon  the  hard-  >- 
ness  of  the  material  * 
to  be  cut,  the  force  ' 
of  the  blast,  and  the 
sharpness  of  the 
powder ;  the  latter 
is  much  dependent 
upon  its  hardnes.s, 
as  corundum  will 
outwear  mere  quartz 
sand. 

This  beautiful  pro- 
cess has  many  appli- 
cations. Gla.s8  par- 
tially protected  by 
a  fem-leaf  roceives  a 
frosted  ground  leav- 
ing a  bright  leaf ; 
protected  by  wire 
gauze  it  may  be  turned  into  glass  pauze.  Ornamental 
lettcis  may  be  made  on  glass,  marble,  orgrauite,  either 
bright  on  a  rough  ground,  6r  convei:sely.  It  has  even 
been  used  to  etch  through  negative  films  of  bichro- 
mated  gelatine,  the  penetration  lieing  greater  in  pro- 
portion to  the  thickness  and  hardness  of  the  film.  • 

Glass  may  be  cut  by  a  jet  of  hot  air  or  gas,  directed 
upon  the  object  in  the  line  of  the  desii-ed  fractun*. 
This  is  then  damped,  and  the  glass  contracts  and 
divides  on  the  line.  The  same  may  be  done  by  r 
hot  poker  carried  along  the  line  to  be  broken  ;  com- 
mence with  a  file  cut  to  start  the  crack,  apply  the 
poker  and  the  crack  will  follow  the  iron. 

Glass  may  be  readily  drilled  by  a  hard  steel  drill 
kept  moist  by  turi>entine.  Dilute  aulfihuric  acid  or 
carbolic  acid  are  good  lubricants.  It  is  said  that  at 
Berlin  gla.ss  castings  for  pump  barrels  are  drilled, 
planed,  and  bored  like  iron  ones,  and  in  the  same 
lathes  and  machines,  by  means  of  sulphuric  acid. 
See  also  Glazif.r*8  Diamond. 
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Qlnia  en-am^eL  This  is  applied  to  a  secni-lacid 
or  an  opaque  glass,  which  owes  its  milkiness  to  the 
addition  of  binoxide  of  tin.  The  transparencies 
which  are  hung  in  windows  or  fomi  shades  for  lamps 
are  of  the  semi-lucid  character,  and  are  miscalled 
porcelain  transparencies.  Watch  -  dials  have  an 
opaqne,  glass-enameled  face  on  a  metallic  backing. 
See  En  AM  EL. 

QlaM-en-grav'ing.  The  engraving  of  flint- 
glass  is  substantially  the  same  as  the  ordinary  glass- 
cutting,  hut  is  of  a 
more  delicate  char- 
acter. It  is  ef- 
fected by  the  use  of 
very  small  disks, 
generally  of  copper, 
and  moistenea  at 
the  edges  with  em- 
ery and  oil. 

Bodier's  improve- 
ments (French)  in 
glass-engravin  g 
were  made  in  1799. 
The  engraver  sits  at 
a  small  lathe  with  a 
little  rack  before 
-,       „  ,  ,    .^  him,        containing 

copper  disks,  varying  in  size  from  the  diameter  of  a 
cent  down  to  one-flftieth  of  an  inch,  each  mounted 
on  a  spindle  and  sharpened  on  the  e<lge.  He  paints 
a  rough  outline  of  the  design  on  the  surface  of  the 
glass,  and  selecting  a  disk  he  touches  the  edge  with 
emery  and  oil,  inserts  it  in  the  mandrel,  sets  it 
spinning,  and  holding  the  glass  against  it. from  be- 
low, the  little  wheel  eats  its  way  in  with  astonish- 
ing rapidity.  The  glass,  held  lightly  in  the  hands, 
is  shifted  about  continually,  till  all  the  gn^ater  parts 
of  the  figure  are  worked  out ;  then,  for  the  lesser 
parts,  a  smaller  disk  is  used  ;  and  at  last  the  finest 
touches,  such  as  blades  of  gRiss,  the  tips  of  antlers, 
eyebrows,  aud  so  forth,  are  put  in  with  the  smallest. 
Every  minute  he  holds  the  glass  up  between  his  eyo 
and  the  light,  watching  the  development  of  the  de- 
sign ;  now  making  a  broad  excavation,  now  chang- 
ing the  disk  every  ten  .seconds,  and  giving  touches 
so  slight  and  rapid  that  the  unpractised  eye  can 
scarcely  follow  tnem. 

The  illustration  shows  the  lathe-post  with  its 
band-pulley,  spindle,  and  disk  a  in  position.  5  is  a 
slip  of  wood  mounted  on  an  aiin,  and  desired  to 
keep  the  wet  i»owder  from  being  thrown  against  the 
operator.  For  polishing,  a  leaden  disk  and  pumice- 
powder  are  used. 

Glaas-fur'nace.  There  are  several  furnaces  in  a 
house  for  making  crown-gla'is :  — 

The  reverberatonj- furnace  J  or  caXcar,  for  fritting 
or  calcining  the  materials.  ALso  known  as  the  frii- 
ting-furnace. 

'  The  glass-furnace  containing  the  pots  in  which 
the  materials  are  melted. 

The  blounng-fumace,  at  which  the  pears  of  glass 
are  enlarged  into  globes. 
The  boUoming-hole,  where  the  globe  is  flattened. 
The  flasking-fumacef  where  it  is  expanded  into  a 
circular  plate. 

The  annealing-arch  or  leer^  where  it  is  allowed  to 
cool  gradually. 

The  rcverberatory-ovenf  where  the  pots  are  heated 
and  se,asoned.' 

Fig.  2239,  A  is  a  plan  of  the  furnace  in  which  the 
frit  in  i»ots  is  converte<l  by  fusion  into  glass. 

a  a,  etc.,  arc  the  flues  between  which  the  pots 
are  placed,  resting  on   the  intervening  spaces^  so 


that     each     flue  Fig.  2289. 

heats  one  side  of 
two  pota.  The 
working  holes  b  b, 
etc.,  are  opposite  " 
each  pot  and  be- 
tween the  flues.  J  ^ 
c  is  the  grate. 
Flame  and  smoke . 
pass  through 
apertures  called  1 
linnH-holes  at  the 
upper  part,  of  the 
sides  of  the  fur- 
nace, which  has  a 
dome-shaped  top. 
The  furnace  B 
has  an  annular 
bed  with  projec- 
tions a  a  on  which 
the  crucibles  rest.  jg 
It  is  provided 
with  two  fire- 
places b  b  com- 
municating with 
a  central  flue  e, 
thixfugh  which 
the  caloric  cur- 
rent passes  to  an 
upper  chamber  rf, 
whence  it  is  dis- 
tributed   to    the 

crucibles   by   the  Glass- Fumaees. 

oyienings  e  eff. 

Fig.  2240,  ^  is  a  longitudinal  section,  and  B  a 
plan  of  a  Bohemian 
furnace  employed  in 
making  window- 
glass.  Above  the 
vaulted  ash-pit  is 
the  fireplace,  having 
three  compartments 
from  which  the  heat 
passes  through  a 
central  opening  to 
the  oven  containing 
theglass-pots,  which 
are  placed  closely 
together  for  econ- 
omy of  space.  The 
pots  are  introduced^ 
through  afront  open- 
ing which  is  then 
bncked  up.  The 
working-holes  are 
between  the  pillars 
of  the  sti*ucture.  A 
flue  conducts  the 
heat  to  the  anneal- 
ing-stove, exterior  to  which  is  usually  a  drying-kiln, 
not  shown  in  the  figure,  and  there  are  adjoining  stoves 
called  arches  for  drying  and  annealing  new  pots. 

01asB-galL    Scum   on  the    glass,   in   the  pot. 
Sandiver. 

GlBBB  Grind'ing  and  Pol'iah-ing.  Plate-^lass  / 
from  the  table  recjuires  grinding  and  polishing, 
which  is  performed  by  machinery.  The  under  jjlate 
is  imbedded  in  stucco  on  a  solid  table,  and  the 
upper  one  in  a  ca-st-iron  frame,  which  has  a  motion 
around  its  own  center  and  around  a  point  on  the 
lower  plate.  The  latter  is  on  a  movable  table,  and 
has  a  slow  motion  in  the  direction  of  its  length  and 
its  breailth.  Moistened  sand  is  applied  between  the 
\  two.    Afti-Twards  dirt'ercrit  grades  of  emery  are  jised. 


Bohemian  Furnace. 
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The  ])o]i.shing  is  effected  by  rubbers  of  bat  felt  or 
leather,  with  a  paste  of  colcothar  and  water. 
Finally,,  a  putty,  oxide  of  tin,  is  used. 

Fig.  2241  illustrates  a  machine  for  grinding  and 
smoothing  the  plates  to  a  true  and  even  surface 
preparatory  to  httally  jwllshing  them. 

The  dotted  lines  indicate  tlie  framework  of  the 
machine  supporting  the  l)ed  a,  to  which  a  sheet  of 
glass  Is  cemented.  Two  bevel  wheels  b  h  rotate  the 
axis  c,  which  carries  the  cmnk  d  attached  to  one 
side  of  the  movable  table  c,  imparting  to  it  a  circular 
motion  about  the  point  /,  where  the  radius-rod  g  is 

ng.2Ml. 


GUtss-PoUshing  Maehine 

pivot<'(l  ;  the  bed  a  also  has  a  alow  longitudinal  re- 
ciprocating movement  imparted  from  a  bar  beneath. 
Tlie  lower  part  of  the  table  e  is  faced  with  slate,  to 
which  a  sneet  of  glass  is  cemented.  Clean  sharp 
sand  and  coarse  emery  are  used  for  grinding,  and 
finer  emeries  for  smoothing  ;  the  apparatus  being 
carefully  washed  at  each  cnange  from  coarser  to 
finer  materiaL 

By  the  combined^  rotary  and  longitudinal  move- 
ment the  abradants  are  caused  to  operate  with  equal 
energy  on  every  point  of  the  plates.  Weights  are 
placed  njwn  the  back  of  the  table  e  to  insure  suffi- 
cient pressure. 

The  final  polishing  is  completed  by  leather-covered 
Fig.  2242. 


Machine  Jbr  Chindh»;  Oia*s  Ftates. 


rubbers  attached  to  reciprocating  rods ;  the  glass 
being  fixed  upon  a  t-able  having  a  slow  transverse 
movement  so  as  to  present  every  part  of  the  surface 
of  the  glass  successively  to  the  rubbers. 

Old  plate-glass  is  usually  repolished  by  hand,  the 
rubber  being  attached  to  the  lower  end  of  a  pole 
suspended  from  a  horizontal  spring  overhead,  which 
gives  an  adequate  pi-essure  on  the  glass,  the  work- 
man having  merely  to  push  the  rubber  backwards 
and  forwards.  The  polish  attained  in  this  way  is 
inferior  to  that  produced  by  machinery. 

Fig.  2242  shows  a  glass  gi-inding-machine  in 
which  the  plate  to  be  ground  is  held  upon  a  recipro- 
cating table  under  the  rotary  grinders  k  k  k,  whose 
suppoiting  frame  is  capable  of  vertical*  movement  in 
guiue-ways,  an  automatic  downwanl  movement 
being  imparted  to  the  grinders  at  the  end  of  <*ncli 
movement  of  the  carriage  by  the  action  of  gearing 
upon  the  screws  on  whicii  the  frame  is  hung. 

Glcuw-house.     A  ])lace  where  glass  is  made. 

Glass'ing.  {Leather.)  The  operation  of  dressing 
leather  on  the  grain  side  by  a  tool  consisting  of  a 
glass  slip  .set  in  a  wooden  handle. 

GlaBS-lined  Pipe.  One  in  which  the  metal  of 
the  outer  pipe  is  protected  from  con-osion  by  any 
liquids,  except  strong  alkalies,  or  hydro-fluo-silicic 
acid.  The  glass  lining  is  held  in  the  outer  metallic 
pipe,  which  is  usually  of  iron,  by  an  intermediate 
lining  of  cempnt,  or  plaster  of  paris,  or  similar  sub- 
stance, which  lining  serves  to  hold  the  glass  in  place 
and  protect  it  against  injury  from  unequal  expansion 
of  the  glass  and  metal,  besides  acting  as  a  non-con- 
ductor of  heat.* 

Olass-mak'er's  Chair.  A  seat  having  two  amis 
upon  which  a  glass-blower  rolls  with  the  left  hand 

Fig.  2248. 


GUa»-Maker*s  Cfudr  mid  Marver. 

his  poiitil  or  blow-tube,  while  with  his  right  he 
fa.«»hions  the  bottle,  lamp-shade,  or  other  article  he 
is  making,  by  means  of  the  pucellas. 

01ass-mak'er*B  Soap.  A  name. given  to  man- 
ganese, from  its  cleansing  action  in  its  asso<*iation 
with  glass-making  materials. 

It  is  used  to  rid  the  materials  of  color  arising  from 
carbonaceous  matters  and  protoxide  of  iron.  An  ex- 
cess oiit  gives  a  purple  tinge  to  the  glass  ;  much  ad- 
mired by  some,  and  supposed  —  by  some  —  to  have  a 
specific  effect  in  urging  vegetation  in  conservatories. 

Glasa-met'aL    Glass  in  fusion  in  the  pot. 

GlaBS-mold.  A  metallic  shaping-box  in  which 
glass  is  pressecl  or  blown  to  form.  In  the  case  of 
solid  articles,  the  glass  for  the  knob  or  ornament  is 
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placed  in  a  plastic  condition  in  the  mold,  and  then 
a  plunger  drives  it  forcibly  intoTall  the  i-ecestjes  of  the 
mold.  After  a  few  moments  of  **  setting,"  the  mold 
is  opened,  and  the  object  is  taken  out  and  carried  to 
the  annealin^-oven.  This  is  the  usual  mode  of  mak- 
ing glass  insulators  for  telegranh- wires,  paj^er- 
weights,  drops  for  chandeliers,  and  the  solid  kind 
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Qlass-Mold. 

of  inkstands  where  the  glass  is  so  much  in  excess  of 
the  ink-bole.  Tlie  latter  is  made  by  a  plungt^r, 
which  is  driven  into  the  plastic  glass  in  the  mold. 
See  Glass-press. 

Hollow  articles,  such  as  fruit-jai-s,  may  be  made 
by  blowing  (see  Glaks-blowing),  the  blowiiig-ticbc, 
jhair,  and  niarvtr  being  the  principal  tools  em- 
ployed, the  jar  being  held  by  its  lip  end  while  be- 
ing blown,  and  then  by  transferring  the  pontil  to  the 
bottom  while  the  lip  is  iinished  by  the  shears  or 
the  pticell  IS,  or  the  jar  may  be  gi-asped  by  the  snap- 
dragon, if  preferred. 

The  mtxlom  fruit-jar  has  usually  som^  arrange- 
ment for  locking  down  the  lid  or  cover,  and  involves 
a  threaded  necK  or  one  with  lugs  or  projections. 
These  can  be  made  by  tongs,  which  clasp  the  neck 
of  the  bottle,  but  not  so  readily  as  by  clamping  the 
bulb  of  glass  in  a  mold  and  then  blowing  it  so  as 
to  expand  fully  against  all  parts  of  the  interior  of 
the  latter.  The  mold  is  then  opened,  and  the  formed 
article  removed  to  the  leer.  Fig.  2244  shows  a  glass- 
mold  open,  the 
Fig  2246.  side  j)arts  being 

hinged  together 
over  the  plate 
which  forms  the 
bottom.  In  this 
example,  the 
shoulder  I  really 
forms  the  lip  of 
the  ware,  an<l 
the  flaiing  re- 
cess above  it  is 
the  blow -aver, 
in  which  super- 
,  fluous  glass  is 
received,  the 
shoulder  afford- 
ing a  thin  point 
where  the  por- 
—  tion       roadily 

breaks  off. 
Fig.     2245 

shows  the  man  at  work.  He  has  taken  the  pontil 
from  the  boy,  who  had  dipped  the  proper  amount  of 
glass  out  of  the  not  in  the  furnace,  and  had  blown 
it  partially  and  rolled  it  on  the  marvcr;  the  work- 


GUun-EUnotng  in  Mold. 


man  blows  it  still  farther,  rolls  the  (Mutil  on  the 
chair-arm  while  he  fashions  it  by  the  sheai-s,  which 
are  seen  lying  on  the  bench,  and  then  slips  it  into 
the  open  mold  and  closes  the  latter  by  a  spring  while 
he  blows  it  to  its  final  expansion. 

In  some  cases  water  is  made  to  circulate  through 
the  molds,  to  abate  the  heat  and  allow  the  work  to 
proceed  more  speedily.  Molds  are  sometimes  made 
to  be  closed  by  a  treadle.     See  Plate  XX. 

Fig.  2246  shows  a  mold  for  making  tumblers,  — 
foot,  stem,  and  bowl.  The  complication  of  ionn 
and  the  hollow  character  of  the  bowl  require  that 
a  number  of  pails  shall  ^e  employed,  so  that  the 
ware  may  be  taken  out  after  molding.  The  foot  is 
molded  in  cup  form  by  the  plunger  C  and  matrix  B, 
and  is  afterwards  expanded.  The  stem-mold  con- 
sists of  three  sections  O  O,  which  open  mdially  over 


Fig.  2246. 
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QohUt-Mold. 

the  foot-mold.  The  body  matrix  L  is  held  down 
upon  the  stem  sections  by  a  clamp.  The  portions 
have  separate  handles.  For  bottles  which  contain 
the  names  of  the  contents  and  medicines,  the  inte- 
rior suiface  of  the  mold  has  intaglio  engraving  with 
the  Inscription,  medallion,  and  what  not. 

Glass  Mo-sa'ics.  Glass  mosaics  are  constructed 
as  follows :  — 

In  the  first  place,  the  materials  of  glass  are  mixed 
with  various  coloring  mateiials,  chiefly  metallic  oxides, 
so  as  to  form  opaque  colored  enamels  ;  these  enamels 
are  cast  into  slabs  or  flat  cakes,  and  the  slabs  are  cut 
into  very  small  cubes  or  rectangular  pieces.  Not 
only  is  every  color  imitated,  but  every  gradation  of 
tint  in  each  color,  insomuch  that  at  the  gre^it  mosaic 
establishment  at  Rome,  maintainedbytlu*  Italian  gov- 
ernment, they  have  no  less  than  thirty  thousand  dif- 
ferent tints  of  colored  enamels,  all  classified  and  i-eg- 
istered.  With  these  little  colored  cubes  a  pictun? 
is  built  up,  copying  some  celcbnited  work  of  the 
Italian  or  other  masters.  The  pieces  are  inserted, 
one  by  one,  in  a  bed  of  cement,  which  dries  to  ex- 
treme hardness  ;  each  piec«  is  ground  at  a  kind  of 
lathe  to  the  exact  shape  required  by  the  particular 
tint  in  each  part  of  the  picture  ;  and  when  the  pic- 
ture is  completed  by  this  extremely  slow  process, 
the  surface  is  ground  down  and  polished.  .   » 

The  two  s|)ecimens  of  glass  mosaic  <lescrib«»^_ 
Winckelmann  and  Count  Caylns,  in  the  last 


closed^ 


Digitized  by 


Google 


GLASS-OVEN. 


982 


GLASS-SILVERING. 


seem  to  have  been  of  a  somewhat  different  kind,  for  ! 
they  presented  a  complete  picture  on  each  surface.  ' 
They  consisted  of  colored  glass  fibers  fitted  together 
with  the  utmost  exactness,  and  cemented  by  fusion  i 
into  a  solid  mass. 

Glasa-ov'en.  A  heated  chamber  in  which  just- 
made  glass  in  sheets  or  ware  is  placed  to  cool  gradu- 
ally. A  glaas-annealing  furnace  ;  Vilcer.  See  An- 
nealing. 

GlasB-paint'ing.  Olasa-pabithig  is  thus  distin- 
guished from  glaas-stai'.iing  :  the  former  has  a  design 
I  tainted  upon  it  with  colors  which  are  burned  in  ;  the 
atter  receives  its  color  in  ^he  process  of  manufacture, 
or  the  separate  pieces  are  colored  after  having  been 
cut  to  the  recjuired  shapes  out  of  white  glass. 

In  one  case  it  is  a  i>ainting  of  enameled  colors  on 
sheets  of  glass. 

In  the  other,  it  is  a  painting  made  up  of  pieces 
haviug  the  required  colors,  fitted  together  ana  held 
by  leaden  cairics.     See  Glash-stainino. 

Even  with  this  distinction  the  subjects  become 
somewhat  involved  as  the  processes  have  been  com- 
bined. 

The  growth  of  the  art  has  developed  four  modes  :  — 

1.  Tlie  mosaic.  This  is  the  earliest,  and  was 
known  in  Byzantium  at  an  early  date.  *It  is  not 
known  that  colored-glass  windows  were  known 
ill  Rome,  though  white-glass  windows  are  found  at 
H«*rculaneum  and  Pompeii.  The  art  is  supposed  to 
have  been  brpught  from  Byzantium  to  Venice  and 
.Marseilles,  and  was  practiced  by  the  Saracens 
throughout  the  cities  of  the  East. 

Stained-glass  windows  were  in  the  basilica  of  St. 
Sophia  and  other  churches  in  Constantinople,  in  the 
sixth  century ;  painted  glass  windows  not  till  two 
or  three  centuries  later,  notably  in  the  reign  of 
Charlemagne.  Some  windows  executed  in  the  tenth 
to  the  twelfth  centuries  are  yet  in  existence  in 
Europe.  The  fifteenth  century  {cinque  cento),  under 
Albrecht  Diirer  and- others,  produced  many  beautiful 
specimens,  some  of  which  still  i-emain  ;  for  instances, 
the  Church  of  St.  Jacques  at  Liege,  and  windows 
ornamented  by  the  Crabeths  at  Gouda,  in  Holland. 

2.  The  mosaic  stain.     In  this  mode  the  window 
is  made  up  of  detached  pieces,  as  in  the  mosaic; 
but  the  shades  are  given  by  a  stain  of  brown,  which 
sev?ms  to  have  been  the  first  color  which  the  artists  i 
succeeded  in  firing  on  to  the  pieces  of  gla.ss.  i 

8.  The  enamel.     By  this  all  the  required  colors  ' 
(•lee  Glass-coloring)  are  painted  upon  the  same 
piece  of  glass  and  fired  in  the  kiln,  producing  the 
effect  of   an   oil-painting.     William  of   Marseilles 
(1475  - 1537)  was  a  distinguished  enamcler  on  glass. 

4.  The  inosaic  enamel.  In  this  mode  colored  gia^is 
is  used  as  a  groundwork  to  paint  on,  instead  of 
while. 

GlasB-pa'per.    The  fragments  of  broken  wine- 
bottles,  etc.,  are  carefully  wa.shed  to  remove  dirt, 
the  glass  is  crushed  under  a  revolving  stone  and 
sifted  into  six  sizes,  as  in  manufacturing  emery.     It  1 
is  sifted  through  sieves  of  wire-cloth,   which  are  ; 
generally  cylindrical,  like  the  bolts  of  flour-mills.  ' 
The  cloths  have  fi-om  sixteen  to  ninety  wires  to  the  I 
inch.  I 

A  surface  of  thin  glue  is  spread  on  the  paper,  and  ; 
the  pulverized  glass  dusted  over  it  with  a  sieve.         i 

Sometimes  two  coats  of  glue  nnd  glass  are  applie<l. 
Under  Edward.s's  patent  (English),  cotton  cloth  is 
used  instead  of  paper.  I 

Emery,  sand,  and  powdered  flint  are  u.sed  instead 
ofglass,  and  constitute  cmery^  flint,  sand  pai»er. 

Glass-pot.    The  i)ot  in  which  the  frit  is  fused  ! 

*  '»lass.     They  are  made  of  pure  refractoiy  clay,  | 

'ith  about  one  fifth  its  weight  of  old  pots  I 


Fig.  2247. 


pulverized  by 
grinding,  are 
built  lip  in- 
stead of  being 
formed  on  a 
mold,  and 
baked  by  being 
subjected  to  a 
white  heat. 
Different  forms 

are  used  for  different  kinds  of 
glass,  a,  flint-glass  pot.  The 
horseshoe  shaped  piece  is  for 
contracting  the  opening,  b, 
pots  for  colored  gla.ss.  c,  pot 
for  crown-glass,  with  ladles. 
The  pot  in  Fig.  2248  contains 
two  or  more  compartments,  A 
i^,  which  comnmnicate  through 
openings  at  bottom. 

Newman's  pot  has  two  side 
flues  D  D  for  carrying  off  the 
heated  gases,  and  two  upper 
flues  //  H  for  supplying  hot 
air  to  insure  more  speedy  liquefaction  of  the  chatgc. 
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Divided  Glass- Pot 

Glass-press.      A 
device  to  apply  press-  Newman's  Glass- Ptat. 

ure  to  glass  in  a  mold 

while  in  a  plastic  state.  In  the  press  shown,  the 
plunger  is  hung  on  a  sliding  head  moving  upon  guides 
and  oj>erated  by  connection  with  a  rock-shaft  The 
cover  of  the  mold  is  held  down  by  followers,  and  the 
mold  slipped  in  and  out  at  the  requisite  periods. 
Power  is  applied  by  a  lever,  which  is  counterpoised 
by  a  weight. 

Glass-roU'lng.  About  1849,  Bessemer  obtained 
a  patent  in  England  for  a  process  of  rolling  glass,  to 
make  plate-glass  and  avoid  the  undulating  surface 
incident  to  blown  window-glass. 

Messrs.  Chance,  of  Birmingham,  expended  £1-00,- 
000  in  trj'ing  to  perfect  the  machinery  therefor,  but 
failed  to  accomplish  it,  and  abandoned  the  enter- 
prise. The  glass,  in  its  pasty  condition,  was  passed 
from  a  hopper  between  two  rollers  on  horizontal 
axea  and  was  received  on  a  flattening- table. 

Glass-sil'ver-ing.  Glass  for  mirrors  or  orna- 
mentation is  silvei-ed  by  one  of  two  methods ;  the 
first  is  merely  factitious  :  — 

1.  Tlie  amalgam  method.  A  sheet  of  tin-foil  is 
spread  evenly  on  a  smooth  marble  table  ;  on  this 
mercury  is  evenly  spread  with  a  hare's  foot  until 
the  amalgam  is  pi-oduced.  Mercurj'  is  then  poured 
to  a  certain  depth,  —  the  English  rule  is,  **  as  deep 
as  th«  thickness  of  a  crown-piece,"  —  and  the  clear, 
dry  sheet  of  glass  sli])ped  over  the  surface  of  the 
liquid  metal,  excluding  all  bubbles  of  air,  or  dirt,  or 
floating  dross.  Pressure  and  standing  in  t^  slanting 
position  to  drip  conclude  the  o])eration.  See  MiB- 
ROR  ;  Silvrrino  ;  Platinizing. 

For  convex  and  concave  surfaces,  a  mold  of  plas- 
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Olasa- Press. 


ter  is  fonned  to  fit  the  amalgamated  foil  to  the  sur- 
face. 

Globes  and  hollow  vessels  are  silvered  by  applica- 
tion of  amalgam,  such  as  lead,  1 ';  tin,  1  ;  bismuth, 
1 ;  melt ;  cool  to  lowest  point  they  will  remain 
liquid,  and  add  mercury,  10.     Stir  with  an  iron  rod. 

Or,  lead,  1  ;  tin,  1  ;  bismuth,  2 ;  mercury,  4. 
Warm  the  vessel,  pour  in  the  amalgam,  turn  the 
vessel  round  and  round,  and,  at  a  certain  heat,  the 
amalgam  will  be  found  to  adhere  to  the  glass. 

2.'  The  humid  way.  A  mixture  of  nitrate  of  sil- 
ver, 1,  liquor  ammonia,  J,  water,  2,  is  settled  and 
filtered,  and  to  this  is  added  alcohol,  3,  and  a  few 
drops  of  oil  of  cassia.  This  is  floated  on  the  glass, 
being  restrained  by  a  wall  of  putty.  Pour  off,  and 
varnish  the  metallic  surface.  Hollow  vessels  arti  sil- 
vered by  pouring  in  the  solution  and  turning  them 
round  and  round.  Other  oils  or  grape-sugar  are  also 
as2d. 

Vohl  has  a  solution  of  gun-cotton  in  caustic  po- 
tassa,  to  which  is  added  a  solution  of  nitrate  of 
silver,  followe<l  by  sufficient  liquor  of  ammonia  to  re- 
dissolve  the  precipitate.  The  i-esulting  argentiferous 
liquid  is  applied  to  the  glass,  which  is  heated  over  a 
water-bath  until  effervescence  ensues,  when  the*  silver 
is  deposited. 

Cooley  recommends  :  Mix  saccharic  acid  with  so- 
lution of  nitrate  of  silver,  decant,  apply,  precipitate 
by  solution  of  ammonia,  and  heat  to  render  deposit 
brilliant. 


01aBS-«oap.  Peroxide  of  manganese  used  to  re- 
move from  glass  the  gi-een  (Jolor  due  to  the  presence 
of  iron. 

GlaasHiorder-ing.  Guinand,  of  Brenctz  in  Neuf- 
chattd,  actjuii^d  the  art  of  soldering  together  pieces 
of  glass.  When  the  line  of  junction  was  marked  by 
globules  of  air  or  jiartichjs  of  sand,  he  ground  out 
the  latter  on  the  wheel,  then  replaced  the  mass  in 
the  furnace,  so  that  the  vitreous  matter  might  ex- 
pand and  fill  up  the  spaces.  He  thus  combined 
good  pieces  of  glass,  so  as  to  build  up  lenses  of  fiint- 
gliiss  of  tine  quality.  Guinand  joincid  Frauenhofer 
ill  Munich  in  1805,  and  I'etumed  to  his  jiative  can- 
ton in  1814,  where  he  died,  and  was  succeeded  In 
his  business  by  his  sons. 

GlassHspin'ning.  Bi-unfaut  of  Vienna  works  a 
process  in  which  he  makes  curled  or  frizzled  yarn  of 
glass.  The  composition  is  a  secret.  One  workman 
with  a  wheel  having  a  diameter  of  5  Austrian  yards 
will  spin  3,500  yards  per  minute.  It  is  used  for 
many  descriptions  of  fabric  and  for  many  purposes, 
cushions,  carpets,  table  linen,  shawls,  neckties,  etc. 

Bonnet's  European  patents  for  cloth  of  glass  are 
dated  in  1837.  The  wari>  is  of  silk,  the  weft  of 
glass  spun  by  steam-engine  power,  about  sixty 
threads  to  the  inch. 

*    OlasBHBtain'ing.    Stained-glass  is  colored  in  the 
process  of  manufacture. 

Painted-glass  is  a  colored  or  white  glass  on  which 
a  metallic  )mint  is  laid,  and  subsequently  fixed  by 
fusing,  —  jfired  in^  as  it  is  teimed. 

Stained-glass  windows  are  executed  in  pieces  of 
colored  glass,  which  are  cut  to  the  shape  of  the 
patches  of  color  in  the  original  design  and  are 
brought  together  in  the  manner  of  mosaic.  These 
pieces  are  set  in  leaden  frames  called  carries.  This  is 
the  most  ancient  practice  and  is  still  in  use. 

The  design  is  first  sketched  on  paper,  the  colors  . 
and  the  exact  aiTangenient  of  the  pieces  are  then 
determined,  so  that  it  may  be  known  just  how 
many  will  be  i*equired,  and  their  proper  shapes  and 
sizes.  Some  windows  ai-e  composed  of  more  than 
10,000  pieces. 

The  material  used  is  erown-glass  made  in  large 
sheets  expressly  for  the  purpose.  The  gi-cater  por- 
tion of  that  used  in  this  country  is  American,  but 
some  of  the  very  fine  colored  glass,  as  ruby,  blue, 
purple,  and  green,  is  imported. 

The  sheets  are  cut  to  their  proper  shape  and  size 
with  a  glazier's  diamond,  and  then  painted  by  lay^ 
ing  on  with  a  flat  brush  a  thlu»  uniform  coat  of  the 

E roper  color.  These  colors  are  all  mineral,  as  they 
ave  to  be  long  subjected  to  an  intense  heat  in  order 
that  they  may  neconie  firmly  united  to  the  substance 
of  the  glass. 

Crown-glass  is  used  as  being  less  fusible  than  that 
containing  a  large  proportion  of  lend.  Being  com- 
]>aratively  iutractaule,  it  does  not  fuse  when  the 
enamel  colors  melt  and  unite  with  it  through  the 
medium  of  the  flux  with  which  they  are  incorporated. 

Reds  and  yellows  are  produced  from  silver  and 
antimony  ;  another  retl,  from  oxide  of  iron  ;  white,' 
from  block -tin  ;  black,  from  manganese  ;  green, 
from  copperas ;  and  purple,  from  gold.  See  Glas^ 
Coloring. 

The  colors  are  pulverized  and  mixed  with  a  flux 
com))osed  of  re<l  lead,  flint-glass,  and  borax,  which 
are  melted  together  in  crucibles.  This  composition 
made  into  a  paint  is  laid  on  as  previously  deseribecl^ 
and  allowed  to  dry,  when  the  sheets  are  transferred 
to  the  kiln^  an  oven  of  brick  about  5x4  feet,  in 
dimensions^  and  provided  with  slielves  made  of 
iron  plate  on .  which  the  pieces  of  glass  are  piled 
twelve  or  fifteen  deep»  when  the  dooca  are  closed^ 
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an<l  a  heat  sufficient  to  heat  the  glass  red  hot  is 
maintaineit  for  eight  hours,  when  the  tires  are  drawn 
and  the  glass  is  allowed  to  slowly  cool  lor  forty- 
eight  hours  for  the  pur^iose  of  annealing  it.  By  the 
fusion  of  the  Hux  and  i»artial  surface  fusion  of  the 
glass,  the  colored  cpating  is  thus  inseparably  united 
to  the  latter. 
Glasft-tongB.     G rippers  for  hot  bottles,  etc.,  in 

Fig.  2251. 


OUus-Tongs 


coui-so  of  manufacture,  or  for  handling  bottles  con- 
taining heated  or  freezing  mixtui-es. 

Glave.  A  wejipon  formerly  used,  consisting  of  a 
curved  blade  on  the  end  of  a  pole. 

Glaze.  A  vitritiable  composition  for  covering 
earthenware  or  porcelain.  Glaze  on  earthenware  has 
•several  objects :  — 

1.  To  render  the  ware  iiniiermeable  to  liquids. 

2.  To  impart  luster. 

3.  To  pi-eserye  colora  and  patterns. 

It  mu.st  adhere  firmly  to  the  ware,  and  expand  and 
contract  in  the  same  proportions  therewith,  so  as  to 
avoid  cracking  and  scaling. 

It  should  resist  acids  so  as  not  to  be  dissolved  by 
vinegar  and  other  acid  substances. 

It  should  not  have  such  an  affinity  for  the  ware 
as  to  sink  into  the  latter  when  in  a  biscuit  condition. 

Glazes  are  of  several  kinds  :  — 

Felspar  is  the  base  of  a  vitreous  glnze  which  melts 
at  a  high  temperature.  It  is  found  in  natural  com- 
bination with  quartz  ;  or  Is  mixed  therewith,  some- 
tim?^  with  lime.  It  is  principally  used  on  porcelain 
i)r  china. 

A  second  class  of  glazes  includes  salt,  potash, 
boracic  acid,  phosphate  of  liiue,  and  sulpnate  of 
baryta  ;  used  on  stoneware. 

A  third  class  is  a  glass,  mainly  consisting  of  .silicA 
and  lead. 

The  fourth  class  includes  the  oxides  of  lead,  tin, 
manganese,  and  copper.* 

Glazes  are  further  subdivided  into  — 

Transparent. 

Opique. 

Colored. 

Transparent  glaze  is  a  glass« 

Oi>aque  glaze  is  compounded  with  oxide  of  tin. 

Colored  glazes  derive  their  peculiar  tints  from 
metallic  oxides,  manganese,  copper,  iron,  cobalt, 
chromium,  etc     See  Enamkl. 

Glaze  is  applied  in  various  ways :  — 

Some  common  earthenwares  are  glazed  by  throwing 
wit  into  the  kiln  at  certain  stages  of  the  firing  pro- 
cess. A  partial  vitrification  of  the  surface  takes 
place  at  the  expense  of  the  silica  of  the  paste. 

ThB  salt  is  sublimed,  protlucing  a  saline  atmosphere 
thro.ighout  the  kiln,  the  soda  entei-s  into  combina- 
tion with  the  silica  of  the  ware,  forming  for  the  alu- 
mina, etc.,  a  flux  ;  and  prodjicing  a  glassy. surface  on 
the  ware. 

Porcelain  and  fine  ware,  while  in  the  biscuit  con- 
dition, are  dipped  into  a  thin  solution  of  the  glaze. 
The  ware  in  this  condition  is  very  ab-sorbent,  and 
the  water  passes  into  the  biscuit  while  the  body 
of  the  glaze  adherer  to  the  surface. 


In  this  case  the  glaze  consists  of  vitn-ous  matter 
fritte<l  in  a  furnace  and  reduced  to  |»owder.  The 
powder  is  stinted  up  in  water  and  held  suspended 
while  the  ware  is  dipi>ed. 

Articles  only  requiring  an  interior  glnze  receive  it 
by  pouring  a  quantity  into  them,  swashing  it  around 
and  pouring  out  the  surplus. 

Other  ware  is  glazed  by  means  of  a  brush. 

Glazes  are  ground  in  water  to  a  thin  cream,  form- 
ing a  slip,  in  which  clay -ware  in  the  form  of  biscuit 
is  dipped.     The  heat  of  the  kiln  fuses  the  glaze. 

iiltizva  are  white  or  colored,  they  difier  only  in 
that  the  latter  have  coloring  ingredients. 

For  earthenware.  Lead  glaze :  white  lead,  63 ; 
quartz,  or  ground  flints,  36  ;  felsjiar,  Itf  ;  white  flint- 
glass,  5. 

For  chemical  vessels.  Fine  sand,  48  ;  potassa, 
39 ;  lime,  9  ;  niter,  4.  Oxide  of  tin  or  cobalt  may 
be  added  to  correct  color. 

For  porcelain.  Felspar,  27 ;  borax,  18 ;  fine  sand, 
4 ;  niter,  soda,  and  kaolin,  3  ;  mix,  frit,  powder, 
and  add  calcined  borax,  3. 

For  jMiinted  stoneware.  White  felspar,  26 :  soda, 
6 ;  niter,  2  ;  borax,  1  ;  frit.  Of  the  p»*oduct  take 
13  ;  red  lead,  50  ;  white  lead,  40  ;  ground  flint,  12. 

M.  Richard,  ceramic  manufacturer  at  Saint-Chris- 
tophe,  near  Milan,  has  communicated  to  the  Society 
of  Encouragement,  Paris,  his  process  for  varnishing 
lottery,  and  appli«'d  by  him  to  different  products 
cxhibit<?tl  at  the  Champ  de  Mars  (Group  III.  Class 
XVII.,  Italian  Section).  The  following  are  the  in- 
gredients and  their  proportion  to  be  fritted  :  (.'ar- 
lK>nate  of  soda,  1.000;  Iwracic  acid,  from  Tuscany, 
0.800;  kaolin,  0.126;  carbonate  of  lime,  0.250; 
sulphate  of  lime,  0.250  ;  crjstallized  felspar,  0.750; 
quaitz  from  *the  Tessin,  0.280  ;  fluate  of  lime,  0.150. 
Manganese  of  Piedmont  Is  added  to  obtain  the  de- 
sired tint  The  whole  frit  is  ground  fine,  and  th(  n 
mixed  with  110  parts  of  kaolin  and  62  parts  of  fel- 
spar for  ever}''  460  parts  of  the  above  frit.  It  is  ap- 
plied as  usuid  in  glazing,  but,  as  the  specific  gravity 
IS  less  than  the  leaden  coating,  the  winie  weight  of 
the  new  glaze  will  cover  a  greater  quantity  of  pieces. 

Vitreous  glazes  originated  with  the  Chinese,  and 
passed  from  them  to  India,  and  successively  to  Per- 
sia, Arabia,  Spain,  Italy,  and  Holland. 

Previous  to  tlie  intro<luction  of  gla^e.s,  the  Greeks 
and  Romans  covered  their  pottery  with  wax,  tallow, 
or  bitumen.  The  Peruvians  used  tallow  sprcacl 
upon  the  ware  while  hot  and  thereby  partially  car- 
bonized. The  Etruscan  ware  has  a  .similar  appearance. 
In  Italy  and  Spain,  ancient  and  modern,  wine-jarsare 
rubbed  with  wax  to  render  them  impeiTious  to  liquids. 

Among  the  early  instances  of  glazing  may  be  mai- 
tioned  the  tomb  of  Sultan  Mohammed  Khoda-Bcn- 
deh,  at  Sultanieh  in  Persia.  He  was  the  12th  princf 
of  the  house  of  Genghis  Khan,  and  died  in  1316. 
The  tomb  has  green  enameled  tiles  on  the  outside  and 
blue  on  the  inside. 

The  "painted  mosque  "  of  Gour  in  India,  built  in 
1475,  derives  its  name  from  the  numlwr  of  glazed 
tiles  with  which  it  is  ornamented. 

The  Caravanserai  of  Mayar,  near  Ispahan,  built  by 
the  mother  of  Shah  Ablms,  about  1550,  has  a  cov- 
ering of  green  glazed  tiles  on  the  front  of  tlie  prin- 
cipal gateway. 

The  Alhambra,  a  Moorish  palace  and  fortress  near 
Granada,  wfts  founded  by  Mohamme<l  I.  of  Granatla 
al)out  1 263.  Some  of  the  rooms  are  ornamented  by 
glazed  tiles. 

Coffins  of  green  glazed  pottery  are  found  at  Warka 
in  Mesopotamia,  and  are  ascribed  by  Rawlinson  to 
the  period  of  the  Parthian  occupation  of  that  coun- 
try.    This  is  a  startling  sup^iosition.     The  style  of 
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ornamentation  and  tbe  figures  stamped  upon  them 
forbid  the  supposition  that  they  were  imported  from 
China,  and  yet  this  single  fm:t  of  glazed  pottery  in 
that  place  at  that  time  is  almost  irreconcilable  with 
the  observed  contemporary  progi'ess  ol'  the  art  of 
making  jM>ttory  in  general.     See  Fig.  1877,  p.  587. 

Glazed  Board.  A  kind  of  mill-board  having  a 
hard,  smooth  sniface,  to  give  a  smooth  face  to  the 
paper  or  fabric  pressed  between  such  boards. 

Qlaze-kiln.  {Pottery.)  A  kiln  in  which  glazed 
biseuU'ViViTM  is  placed  for  firing.  It  is  analogous  to 
the  glosl-oven. 

Qlaz'er.  1.  A  cutler's  or  lapidary's  wheel  of  a 
grade  between  the  grinding  and  the  polishing.  It 
is  made  of  disks  of  wood  so  arranged  as  to  present 
the  grain  outwardly,  that  is,  radially.  The  wooden 
surface  is  fed  with  emery-cake.  Mahogany,  oak,  * 
apple,  beech,  or  birch,  are  employed.  • 

Other  ghizers  have  a  coven ng  of  leather  or  a  cap 
of  lead  or  tin  alloy  to  carry  the  emery  for  grinding 
or  glazing  cutlery. 

Lappimj  is  done  on  metallic  wheels. 

Polishiiig  on  leather-covered  wheels. 

Btij^ng  on  leather  with  rouge. 

2.  A  calendering  or  calico-smoothing  wheel. 

Gla'sier's  Di'a-mond.  An  implement  for  cut- 
ting glass  consisting,  as  now  universally  made,  of  a 
handle,  by  which  it  is  held  between  the  fingers  and 

guided,  and  having  swiveled  at  its  lower  end  a 
older  or  block,  in  which  a  small  diamond  with  one 
of  its  natural  angles  exposed  is  inserted.  By  this 
arrangement,  invented  by  Joshua  Shaw,  the  cutting 
edge  of  the  diamond  constantly  tends  to  maintain 
its  parallelism  with  the  straight  edge  or  pattern 
which  guides  it,  so  as  to  make  a  clean,  smooth  cut. 
The  knack  of  using  this  tool  properly,  and  judffing 
of  the  proper  vertical  angle  at  which  it  should  be 
held,  re^iuires  some  practice.  The  sound  indicates 
whether  or  no  a  clean  cut  is  being  made.  The  nor- 
mal crystalline  form  of  the  diamond  is  octohedml, 
and  the  faces  are  usually  cx)nvex.  Upon  this  latter 
peculiarity,  according  to  Dr.  Wollaston,  its  effi- 
ciency depends,  the  rounded  edge  slightly  indent- 
ing the  glass  and  then  slightly  seimrating  its 
particles,  forming  a  shallow  fissure  with  a  splitting 
rather  than  a  cutting  action,  none  of  the  material 
being  removed.  This  fi.s3ure  is  i-cadily  extended 
through  the  glass,  a  slight  degree  of  force  serving  to 

separate    the 
Kg- 2262  two  parts.     He 

succeeded  in 
producing  the 
same  result 
with  several 
other  hard 
gems  by  giving 
them  the  same 
form,  but  the 
natural  edge  of 
the  diamond 
being  so  much 
harder  and 
moi'e  durable, 
renderaitmuch 
more  economi- 
cal than  any 
^j^^g^  other  material 
for  the  purpose. 
a  shows  the 
Crlazier^s  Diamond  and  Viu.  primary     crys- 

talline form  of 
the  diamond,  a  regular  octohedron.  b  c,  diamonds 
with  rounded  faces  forming  a  more  or  less  acute 
angle,     d,  an  improved  form  having  teeth  for  break- 


ing apart  the  two  pieces  after  making  the  cut.  e, 
an  implement  denominated  the  "univei*sal  glazing- 
tool,*'  for  cutting  and  setting  glass.  This  has  a 
small  thin  roller  pivoted  at  its  lower  extremity, 
which  in  its  passage  over  the  glass  separates  the 
jmrticles  in  a  manner  similar  to  the  diamond. 

The  simtula  at  the  other  end  is  used  for  puttying,  etc. 

The  diamond  is  crystallized  carbon.  Diamonds 
were  first  brought  to  Europe  from  the  mine  of  Sum- 
balpoor.  The  Golconda  mines  were  discovered  in  1 534. 
The  mines  of  Bi-azil  in  1728.  Those  in  tbe  Ural  in 
1829.  The  gi-eat  Russian  diamond  weighs  1 93  carats  ; 
cost,  £  104,166  13  *.  4  d.  in  1772.  The  Pitt  diamond 
weighed  136  carats  ;  sold  to  the  king  of  France  for 
£  125,000,  in  1720.  The  Koh-i-noor  was  found  in 
1550.  It  belonged  in  tum  to  Shah  Jehan,  Auning- 
Zebe,  Nadir  Shall,  the  Afghans,  Runjeet-Singh,  and 
Queen  Victoria,  1850.  It  originally  weighed  800 
carats,  was  cut  down  to  289  carats  by  an  unskilful 
Italian,  and  then  to  102;^  carats  to  perfect  its  shape. 
See  Diamond. 

Pliny  speaks  of  adamant  as  the  hardest  of  all  ma- 
terials, and  it  may  mean  the  uncut  diamond.  We 
do  not  know  that  diamond-cutting  was  practiced, 
and  it  is  not  certain  that  diamond-dust  was  employed 
in  gem  cutting  and  engraving,  although  there  aro 
Several  indications  of  its  use.  He  says  :  **  Diamonds 
are  eagerly  sought  by  lapidaries,  who  set  them  in 
iron  bundles,  for  they  have  the  power  of  penetrating 
anything,  however  hard  it  may  be."  He  farther  cites 
that  all  gems  are  engraved  by  the  diamond. 

A  German  authority  states  **tliey  used,  for  the 
pnrjiose  of  cutting  .sheet-glass,  emery,  shari)-y)ointed 
instruments  of  the  hardest  steel,  and  a  red-hot  iron 
by  which  they  directed  the  rents  at  their  pleasure." 

An  early  notice  of  the  use  of  the  diamond  in  cut- 
ting, or  rather  scratching,  glass  is  associated  with  a 
love-quarrel,  in  which  Francis  I.  of  France,  1520, 
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wrote  with  a  diamond  set  in  a  ring,  on  a  pane  of  glass 
in  the  castle  of  Chambord,  a  couple  of  lines  lo  Anne, 
Duchess  of  Estampes.  It  seems  to  have  been  the 
subject  of  a  patent  to  Gaspar  Lehmann  of  Prague 
early  in  the  seventeenth  century,  and  granted  by 
the  Emperor  Rodolph  II. 

Gla'zier'B  Elniie.  A  knife  used  by  glaziers  in 
clearing  out  the  remains  of  old  panes  from  the  fillis- 
ters of  sash,  and  puttying  in  new  ones.  Such  knives 
are  known  as  haacinjy  stopping,  and  piUiy  knives. 

Gla'zier's  Point.  A  small,  triangular  piece  of 
tin  plate,  employed  to  secnre  a  pane  of  glass  in  the 
sash  previous  to  puttying.  They  are  made  in  a  ma- 
chine in  which  the  sheet  of  metal  is  fed  to  the  rotary 
cutters,  and  the  points  are  cut  off  in  two  or  more 
rows  at  each  rotation.  The  face  of  the  cutter  is 
notched  like  a  saw-blade,  and  snips  from  the  edge 
of  the  plate  a  row  of  triangular  pieces. 

Gla^zier'B  Vise.  {Plumbing.)  An  apparatus  for 
forming  leaden  bars  for  the  recejjtion  of  window- 
glass.  The  bar  is  called  a  came,  and  the  mode  of 
glazing  is  called  fret-xcork.  The  came  is  formed  by 
arawing  a  plain  bar  of  lead  between  two  rollers  a  a 
(Fig.  2252),  of  thickness  equal  to  that  of  the  glass,  and 
having  corrugated  edges  which  draw  the  bar  forward 
between  two  pieces  h  b,  causing  it  to  assume  the  shape 
c.     The  whole  device  constitutes  the  glazier's  vise. 

Glassing.    1.  Placing  panes  of  glass  in  sashes. 

2.  Giving  a  vitreous  coat  to  pottery. 

3.  Polishing  metal  on  a  wheel  dusted  with  polish- 
ing-powder. 

4.  Spreading  a  semi-jiellucid  cover  over  a  painting 
to  soften  asperities. 

5.  {Ghmpotcder.)  All  good  powder  is  glazed  in 
order  to  enable  it  to  more  perfectly  resist  moisture 
and  bear  transportation.  For  this  purpose  the 
grains  from  the  breaking  rollers,  after  having  been 
assorted  by  sieving,  and  while  still  containing  three 
or  four  per  cent  of  water,  are  placed  to  the  amount 
of  several  hundred  pounds  in  a  glazing-barrel ;  this 
is  joumaled  at  the  ends,  and  is  caused  to  rotate  for 
some  ten  or  twelve  hours,  breaking  off  the  angular 
projections  of  the  gi-aiiis  and  causing  them  to  assume 
a  smooth  and  glossy  surface. 

Pulverized  plumbago  is  sometimes  added  to  pro- 
duce a  deceptive  a])pearance  of  high  glazing. 

Glaz'ing-ma-cnine'.  A  press  witli  two  polished 
rollers  to  calender  j>aper. 

Glazlng-wheeL  A  wooden  wheel  covered  with 
leather  charged  with  emeiy,  and  used  by  cutlers, 
especially  for  grinding  and  sharpening  knives,  tools, 
etc. 

It  is  also  used  instead  of  filing  for  leveling  and 
surfacing  many  metallic  articles  ;  for  removing  the 
scale  fi-om  casting,  and  for  trimming  small  castings, 
such  as  builders'  hardware. 

A  wooden  wheel  without  any  leather  covering  is 
used  by  lapidaries  in  smoothing  soft  and  rounded 
stones.  These  wheels  are  fed  witn  flour,  emery,  and 
water. 

Glass-cutters  employ  similar  wheels  with  pumice- 
stone  and  water  for  smoothing,  or  putty-powder  and 
water  for  polishing. 

These  wheels,  commonly  called  glazers,  are  made 
of  wooden  disks  or  quadrants,  so  arranged  as  to  pre- 
sent the  end  of  the  grain  outwardly.  They  are  fed 
with  emery-cake  :  and  by  cutlers  the  wooden  surface 
is  frequently  usea  without  any  leather  covering. 

Globe.  A  sphere  on  which  is  represented  the 
heavenly  bodies  ;  a  celestial  globe.  A  round  model 
of  the  world,  representing  the  land  and  sea,  and 
usually  the  political  divisions.     A  tej^estrial  globe. 

A  celestial  globe  was  taken  from  Egvpt  to  Greece, 
868  B.  c. 


A  terrestrial  globe  is  said  to  have  been  made  in 
the  time  of  Anaximander  of  Miletus,  about  550  B.  c. 
This  is  highly  improbable.  The  determination  of  the 
latitude  and  longitude  of  places  was  of  a  later  date, 
and  is  a  necessary  incident  of -a  terrestrial  globe. 

The  celestial  globe  of  Billanis  was  taken  away 
from  8ino))e  by  Lucullus  (Strabo).  The  same 
writer  mentions  the  sphere  of  Crates ;  Cicero  that 
of  Archimedes.     Perhaps  this  was  a  planetarium. 

The  planisphere  of  Dendera  in  Egypt  iK  a  circular 
diagram  of  the  zodiacal  signs,  and  tlie  most  ancient 
and  interesting  of  all  representations  of  celestial 
scenery. 

Gerbert,  who  studied  astronomy  among  the 
Saracens  in  Spain,  and  was  afterwards  Pope  Sylvester 
II.,  A.  D.  1000,  used  in  his  school  at  Rheims  a  ter- 
restrial ^lobe  brought  from  Cordova. 

**  While  Kome  was  asserting,  in  all  its  absurdity, 
the  flatness  of  the  earth,  the  Spanish  Moors  were 
teaching  geogi-aphy  in  their  common  schools  from 
globes.  In  Africa'there  was  preserved,  witli  almost 
religious  reverence,  in  the  library  at  Cairo,  one  of 
bi*as8,  reputed  to  have  belonged  to  the  great  as- 
tronomer Ptolemy  (about  a.  p.  130).  Al  Idrisi  made 
one  of  silver  for  Roger  II.  of  Sicily  (a.  d.  1131),  and 
Gerbert  used  one  he  had  brought  from  Cordova  in 
the  school  he  established  at  Rlieims "  (about  a.  d. 
975).  —  Drapek. 

The  globe  of  Gottorp  is  a  concave  sphere,  1 1  feet 
in  diameter,  with  seats  inside  for  spectators.  Its 
concavity  represents  the  constellations  of  the 
heavens,  and  its  exterior  is  a  terrestrial  globe.  It 
was  constnicted  after  the  designs  of  Tycho  Brahe, 
and  turned  on  its  axis.  Dr.  liong's  globe  was  18 
feet  in  diameter,  and  held  thirty  persons,  who 
viewed  it  while  it  was  in  motion.  Mr.  Wyld  erected 
in  Leicester  Square  a  globe  60  feet  4  inches  in 
diameter.  Its  concavity  represents  the  terrestrial 
surface.  It  was  lighted  by  openings  during  the  day 
and  by  gas  at  night.  Its  interior  was  occupied  by 
ladders  and  platforms,  from  which  its  painted  sur- 
face was  viewed.     It  was  closed  in  1861. 

Martin  Behaim  on  his  **  world  apple,"  the  cele- 
brated globe  which  he  finished  in  1492,  and  which 
is  still  kept  in  the  Behaim  house  in  Nuremberg, 
places  the  coast  of  China  (by  estimate),  only  100° 
west  of  the  Azores.  Marinus  of  Tyre  had  advanced 
the  Chinese  coast  to  the  longitude  of  the  Sandwich 
Islands,  being  misdirected  by  the  calculations  in  the 
Asiatic  itineraries,  and  thereby  giving  to  the  old  con- 
tinent a  breadth  of  225°  instea<l  of  129".  Ptolemy's 
geography  estimated  the  Chinese  coast  at  the  longitude  . 
of  Uie  Carolinas.  So  Columbus  started  west  on  an 
uncertain  expedition,  and,  believing  Behaim,  with 
whom  he  had  been  associated  at  Lisbon,  1 480  -  84, 
concluded  that  in  reaching  land  be  had  found 
Cathay.  He  caused  the  whole  crews  of  his  squadron 
(about  eighty  sailors)  to  swear  that  they  believed  he 
might  go  from  Antilia  (Cuba)  to  Sjjain  by  land,  keep- 
ing w«j.st.  Having  letters  from  the  Catholic  monarehs 
to  the  Great  Mogul  Khan  in  Cathay,  he  sent  on 
shore  a  baptized  Jew  who  was  ac(^uainted  with  some 
of  the  Oriental  languages,  but  his  mt^ssenger  failed 
to  make  connection.  Columbus  died  before  the 
error  was  discovered  ;  he  named  the  natives  **  In- 
dians," and  so  much  of  the  matter  remains  to  this 
day.  See  Map  ;  where  the  globes  of  Behaim  and 
Schoner  are  com^wred  with  the  previous  maps  of 
Ptolemy,  Strabo,  Hecatffius,  and  others. 

**Then  to  Moxon's,  and  bought  there  a  payre  of 
globes  ;  cost  me  £3  105."—  Pepys,  1663. 

In  the  history  of  globe-making,  the  name  of  Fer- 
guson, the  mathematician,  has  an  honorable  place. 

Modem  globes  ore  made  of  paper  and  plaster,  are 
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perfectly  balanced  on  their  axes,  and  are  proof  against 
changes  of  temperature. 
The  first  thing  is  a  wooden  mold,  which  is  of  a 

?)herical  fonn,  and  has  two  axial  pins  at  its  poles, 
his  is  placed  in  a  frame,  and,  as  it  reVolves,  is  cov- 
eivd  over  with  wetted  strips  of  strong  paper.  This 
is  covereil  \nth  successive  thicknesses  of  pasted 
brown  and  white  paper,  laid  in  strips.  The  mold, 
with  its  |)aper  covering,  is  then  dried.  Being  dry, 
it  is  mounted  in  a  frame  on  the  axial  pins,  and  the 
pancr  envelope  is  cut  in  two  equatorially.  The  hemi- 
spheres are  removed  from  the  mold  and  are  nailed 
to  the  ends  of  a  central  wooden  rod,  in  whose  ends 
are  pins  which  project  from  each  pole.  The  rod 
and  pins  form  the  axis.  The  hemispheres  are  joined 
at  their  edges  by  glue. 

The  shell  is  then  placed  on  its  axis  in  a  frame  and 
revolved  as  a  compound  of  whiting,  glue,  and  oil  is 
plastered  upon  it.  A  stmjioireular  scraper  removes 
the  redundancy  and  insures  the  spherical  form.  This 
coating  Ls  repeated  four  or  five  times,  being  dried 
between  each  coat.  The  sphere  is  then  polished  ; 
then  balanced  by  letting  in  shot  in  certain  places  to. 
remove  any  want  of  equipoise. 

The  parallels  and  meriaians  are  now  drawn  on  the 
globe  by  a  beam-comi>as3,  to  serve  as  guides  for  placing 
the  engraved  strip.  These  are  fourteen  distinct 
pieces.  The  arctic  and  antarctic  circles  are  two 
circular  pieces,  and  the  other  twelve  are  for  the  other 
portions,  six  on  each  side  of  the  equator.  The 
pieces  of  paper  are  thin,  tough,  and  wet,  and  are 
nibbed  down  upon  the  glolje,  spreading  them  so  as 
to  make  their  edges  exactly  coincide  with  the  lines 
on  the  globe.  The  globe  is  then  colored  according 
to  geographical  divisions,  varnished  and  mounted. 

A  slate  globe  has  lately  been  invented,  having  the 
meridians  and  parallels  of  latitude  marked  upon 
it,  to  be  filled  in  by  pupils  as  a  geographical 
study.  It  is  a  powdered  slate  surface  placed  on  the 
paper  shell.  A  globe  has  been  made  in  papier- 
mache,  divided  into  forty-eight  pieces,  to  be  taken 
apart  and  put  together  at  pleasure  ;  the  object  being 
to  facilitate  package  and  removal,  and  the  con- 
venient study  of  any  one  part.  Another  novelty  is 
a  globe  made  of  tissue-paper  and  inflated  with  air ; 
such  a  globe  may  be  made  twelve  feet  in  diameter, 
and  is  useful  in  a  lecture  or  school  room.  A  very 
cheap  paper  globe  is  now  met  witli,  in  which  the 
printed  gores  are  brought  together  edge  to  edge  by  a 
string,  not  exactly  to  a  spherical  form,  but  Suffi- 
ciently so  for  familiar  reference. 

Globes  are  also  made  by  Goodyear,  of  inflated  in- 
dia-rubber, or  of  silk  coated  with  india-rubber  solu- 
tion. Adams  has  made  them  of  guttn-percha,  with 
surface  in  relief,  and  in  detachable  zones  and  sections. 

Globes  of  paper  pulp  have  been  suggested,  molded 
inside  of  shells  whose  inner  surfaces  have  intaglio 
representations  of  the  incnualities  of  the  earth's  sur- 
fai'e,  so  that  the  globe  shall  represent  the  mountains 
and  valleys.  It  would  be  necessary  to  exaggerate 
the  altitudes  to  make  them  visible.  A  modelearth 
twenty-one  feet  diameter  gives  us  only  one  thirty- 
second  of  an  inch  to  a  mile  ;  on  such  a  globe,  one- 
hundrcd-acrc  farms  would  of  course  be  utterly  in- 
visible to  the  naked  eye,  and  the  loftiest  ran^s  of 
mountains  might  be  represented  by  a  few  grains  of 
rifle  powder ;  and  the  entire  human  family,  esti-  i 
iiiated  at  one  thousand  millions,  might  be  gathered,  I 
without  uncomfortable  crowding,  in>on  a  spot  less  I 
than  one  twelfth  of  a  superficial  inch.  The  great- 
est depths  which  man  has  yet  been  able  to  reach, 
in  the  way  of  mining  or  otherwise,  would  not  ex- 
ceed the  thickness  of  thin  card-board,  and  the  en- 
tire animal  portion  of  the  earth  now  living  would 


scarcely  till  a  child's  thimble.  The  extent  of  the 
sensible  atmosphere  would  not  exceed  one  inch  and 
a  quarter  ;  ana  if  man  shall  ever  be  able  to  penetrate 
the  earth  to  the  depth  of  ten  miles,  it  would  be  but 
little  more  than  a  quarter  of  an  inch  on  this  21 -feet 


Fig.  2254. 


Chruenirie  Globes 


model ;  hence  the  model  earth  must  be  many  times 
21  feet  in  diameter  in  order  to  show  to  the  naked  eye 
any  of  the  great  works  of  mankind  on  a  like  scale.' 

Kigaud  used  the  paper  surface  of  a  86-inch  globe 
to  estimate  the  relative  quantities  of  land  and  water. 
Carefully  cutting  the  land  and  water  apart  with 
scissors,'  he  weighed  the  two  in  a  delicate  balance, 
and  found  it,  water  784,  land  266. 

Fig.  2254  represents  a  concentric  arrangement  of 
a  teiTcstrial  globe,  and  a  transparent  celestial  globe 
with  the  constellations  on  the  surface  of  two  hollow 
hemispheres,  which  have  also  the  line  of  the 
ecliptic  JV,  and  the  solstitial  and  equinoctial  co- 
lures.  The  universal  horizon  H  is  suspended  from 
the  forked  arms  /  of  the  axis  D.  The  line  of  the 
junction  of  the  hemispheres  marks  the  celestial 
equator.  Ziebermayer's  globe  is  of  glass,  with  a 
glass  shell  marked  with  the  constellations. 

Globe-dook. 


A  globe  so  mount- 
ed as  to  revolve 
once  in  twenty- 
four  or  twelve 
hours,  as  the  case 
may  be,  so  as  to 
indicate  the  time 
on  any  meridian 
by  an  hour  circle, 
or  the  noon  at  [ 
the  time  of  obser-  I 
vation  by  means 
of  the  meridian 
circle.  In  the  ex- 
ample, the  works 
of  the  chronome- 
ter are  in  the  in- 
terior, and  are 
wound  up  by  the 
lower  arbor  F ; 
these  works  turn 
the  globe,  the  axis 


Fig.  2266. 
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of  the  daily  wheel  of  the  chronometer  being  coinci- 
dent with  the  axis  F.  d  and  b  are  hour  and  minute 
hands,  which  move  around  over  the  dial  D. 

Globe-cock.  Formerly  a  sphere  with  a  stem  by 
which  it  was  moved  towards  and  from  its  seat ;  now 
a  circular  disk  of  similar  use,  and  retaining  the 
name,  although  but  a  zonal  segment  of  a  sphere  is 
used.     See  G1.0BE- VALVE. 

Globe -fil'ter.    A   filter  having  a  chamber  of 
spherical  form,  whose  hollow  interior  has  a  perfo- 
rated diaphragm  or  a  body  of  filtering  material. 
Globe-valve.     1.  A  ball- valve  ;  one  of  a  spher- 
ical shape,  usually  operated  by 
Fig.  2266.  a  screw  stem.    The  valve  is  now 

^  but  seldom  spherical,  but  is  a 
^  disk  or  fmstum  of  a  cone  fitting 
against  a  seat  of  corresponding 
shape,  as  in  the  figui'e. 

2.  A  valve  inclosed  in  a  glob- 
ular chamber. 

Gloom;  Gloom-stove. 
(Gunpowder  Manufiiclurc.)  The 
drying-oven. 

Glo'ry-  hole.    {Glass  -  mak- 
inrjf.)    An  opening  in  the  wall, 
exposing  the  brilliant  white  of 
I  the  interior  of  a  glass-furnact;. 
I      Gloss'ing.       An    ofteration 
I  upon  silk  thread  by  which  it  is 
"  moistened     with     steam     and 
stivtched  to  develop  a  gloss. 
CHobe-Valve.  GlOB^BO-CO'mon.      A    form 

of  winch  with  gear-wheels  and 
pinions,  and  used,  for  raising  heavy  weights. 

GlOBt-ov'en.  {Porcelain.)  An  oven  in  which 
glazed  ware  is  fired. 

Glove.  1.  A  covering  for  the  hand  (A.  S.  glof; 
Ger.  Haiulsckuh)  differing  from  the  mitten  in  having 
a  separate  compartment  for  each  finger. 

Gloves  are  made  from  a  great  variety  of  materials, 
as  textile  fabrics  of  cotton,  linen,  wool,  silk,  the 
pelts  of  the  thinner-skinned  animals,  india-rubber, 
etc. ;  and  in  former  ages  steel,  ananged  in  the  form  of 
plates  or  rings  to  afford  flexibility,  was  employed  for 
the  gloves  or  gauntlets  of  the  mailed  warrior. 

The  skins  principally  employed  for  the  finer  kinds 
of  gloves  are  those  of  the  kid  and  goat,  but  other 
kinds  of  fine  and  flexible  leather  are  also  used.  It 
has  been  a-s-serted  that  large  numbers  of  "kid" 
gloves  were  made  from  the  skins  of  i-ats  caught  in 
the  catacombs  and  sewers  of  Paris,  but  this  asser- 
tion does  not  appear  to  be  warranted  by  fact. 

Great  quantities  of  kid  gloves  are  now  made  in 
this  country,  the  process  of  manufacture,  beginning 
with  preparing  the  skins,  being  as  follows. 

In  di'essing  kid  or  goat  skins  for  gloves  they  are 
first  soaked  in  water  and  "fleshed,"  and  are  then 
thrown  into  the  vats  of  lime-liquor,  where  they  re- 
main from  three  to  six  weeks,  being  occasionally 
moved  and  turned  until  the  hair  Ls  sufficiently 
loosened.  They  are  then  stretched  upon  the  beanij 
and  the  hair  removed  with  the  blunt  drawing-knife, 
carefully  preserving  the  grain.  They  are  next  put 
into  a  drencJi  of  bran  and  water,  or,  more  properly, 
moistened  bfan,  where  they  remain  for  a  considerable 
time.  This  softens  and  ivndei-s  the  skin  very  pliable. 
On  being  removed  from  this,  the  tawing  ))ro(^ess, 
which  is  a  sub^itute  for  tanning  with  bark,  takes 
place.  The  skins  are  covennl  by  a  mixture  of  salt 
and  alum,  which  makes  leather  of  them.  After  be- 
ing cleansed  and  tlried  they  are  ready  for  the  finish- 
ing processes.  They  are  suspended  and  staJccd^  that 
is,  evened  by  a  blunt  knife  arawn  over  the  surface. 
Afterwards  they  arc  spreail  out  upon  a  flat  surface 


and  rubbed  with  a  sponge  di))ped  in  the  beaten  yolk 
of  eggs.  This  preparation  is  absorbed  by  the  leather 
and  ser\'^e8  to  make  it  elastic. 

The  next  and  last  process  is  coloring.  Liuoid 
dyes  are  used  for  this  jmrpose,  and  they  are  ap]med 
to  the  surface  or  grain  of  the  leather  with  a  bnish. 
After  all  the  processes  of  trimming,  finishing,  and  dye- 
ing ai-e  completed,  the  skin  is  stretched  upon  a  mar- 
ble table  and  rubbed  with  a  blunt  knife.  It  is  then 
cut  through  the  middle,  and  a  strip  for  the  palm 
and  back  of  a  glove  cut,  just  wide  enough  for  the 
purpos<%  from  one  end  of  each  piece.  Being  cut  in 
this  way  the  paire  are  alike,  of  similar  finish,  thick- 
ness, and  tint.  In  some  factories  gloves  are  cut  in 
part  by  punches  of  steel,  which  have  teeth  that 
jirick  the  hole^  for  the  stitches.  The  seams  ar^ 
then  sewed  by  laying  the  edges  evenly  together  and 
placing  them  in  a  vise  provided  with  teeth  one 
twelfth  of  an  inch  apart,  between  which  teeth  the 
needle  passes  in  sewing.  After  the  seaias  are  sewed 
the  embix)idery  is  put  upon  the  back,  the  wiist 
bound  or  otherwise  finished,  and  the  fastenings  sewed 
on.  The  glove  is  next  stiet<^hed,  placed  in  a  linen 
cloth  slightly  dampened,  and  beaten  to  make  it  more 
flexible.  It  is  then  pressed,  and  is  i*eady  for  the 
market. 

By  a  slightly  different  mode  of  operation,  after 
being  assorted  as  to  quality  and  size  the  skins  are 
transfeiTed  to  the  cutter,  who  cuts  them  into  oblong 
pieces  of  the  i-eciuired  size,  which  are  turned  over  to 
the  puncher,  who  takes  two  or  three  pairs  at  a  time 
and  subjects  them  to  the  action  of  a  pre^ss  canyingj 
a  punch  corresponding  to  the  size  of  glove  to  l^ 
made,  which  forms  the  hand  with  all  the  necessary 
slits,  openings,  button-holes,  gussets,  etc.  The 
thumbs  uniifo^iirclieUeSy  or  pieces  between  the  fingers, 
are  punched  separately.  Any  roughness  of  the 
edges  is  removed  by  the  .scissors.  After  undergoing^ 
final  inspection  to  detect  defective  pieces  they  are 
sent  out  .to  the  sewers,  and  on  their  return  are 
"  topped,"  the  buttons  sewed  on,  and  button-holes 
completed. 

They  are  then  "  dressed  "  or  straightened,  stamped 
with  the  maker's  name,  and  imcked. 

In  Europe  the  skins  of  the  young  kid,  roughly- 
dried  in  the  open  air,  are  collected  by  peddlers  who, 
setting  out  from  Italy  in  the  early  spring,  extend 
their  peregrinations  to  the  northern  confines  of  the 
continent  as  the  season  advances  and  the  young  kids 
attain  a  sufficient  degree  of  maturity.  By  the  ped- 
dlers the  skins  are  sold  to  traders  in  the  laiger 
towns,  whence  they  find  their  way  to  the  great  marts 
for  such  articles,  as  Naples  and  Leipsic 

The  method  of  treating  the  skins  is  essentially  the 
same  as  that  adopted  in  this  country.  Some  of  the 
French  manufacturers  tan  and  dye  the  skins  them- 
selves, so  as  to  insure  uniformity  in  color  and  quality, 
while  others  are  content  to  buy  them  ready  prepared. 

The  dye  is  applied  to  the  outer  surface  of  the 
leather  only  by  means  of  the  hands  and  the  assist* 
ance  of  a  brush,  and  does  not  penetrate  beyond  the 
exterior.  The  best  skins  are  colored  black  and 
other  dark  tints,  holes  or  other  imperfections  show- 
ing more  plainly  in  these  than  in  lighter  colors,  so 
that  the  poorer  kinds  are  used  for  white  and  other 
light  shades.  The  variety  of  tints  is  about  two 
hundred. 

There  are  ten  different  sizes,  from  5J  to  8,  for 
ladies'  gloves ;  thirteen,  from  7*  to  11,  for  gentle- 
men ;  and  seven,  from  5  to  6^,  Vox  misses.  Each  of 
these  sizes  has  a  corresponding  plate  which  serves  as 
a  guide  to  the  cutter. 

Buckskin  or  deerskin  gloves  also  form  an  impor- 
tant article  of  manufacture.     The  skins  are  derived 
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from  various  parts  of  the  North  American  continent,  I 
from  South  America,  and  a  few  from  Europe  and 
Asia.  After  being  limed,  fleshed,  and  unhaii'cd, 
they  are  treated  with  oil  in  a  stamping  or  pounding 
mill ;  the  oil  is  removed  by  means  of  soda-ash,  with 
which  it  forms  a  soap  that  is  washed  out.  The  skins 
are  then  stretched  and  suppled  by  rubbing  with  a 
stretcher  iron  or  dake^  colored  with  a  wash  of  ocher, 
and  their  surfaces  smoothed  by  grinding  on  a  wheel 
covered  with  emery  and  pumice. 

The  gloves  are  cut  out  with  steel  dies,  and  stitched 
by  a  machine.  When  finished,  they  are  dampened, 
stretched  upon  a  hand-shaped  board,  dried  and  packed 
for  transportation. 

Fur  gloves  are  made  with  the  inner  ]>ortion  or 
palm  of  kid  or  dog  skin,  and  the  back  of  fur.  They 
are  lined  with  flannel  or  an  inferior  quality  of  fur, 
usnallv  the  white  sauirrel  or  coney  or  lamb-skin 
with  the  wool  on,  and  are  used  in  winter  traveling, 
driving,  etc. 

India-mbber  gloves  are  intended  for  the  use  of 
manufacturing  chemists,  druggists,  and  photogra- 
phers, or  all  who  work  among  acids,  alkalies,  and 
other  caustic  materials.  They  are  also  adapted  to 
the  use  of  firemen,  hatters,  tanners,  and  dyers. 

In  the  manufacture  of  india-rubber  gloves,  the 
first  process  is  to  heat  slightly  a  mass  oi  the  gum, 
which  Is  rolled  into  a  ilat  sheet  between  revolving 
cylinders.  From  this  sheet  the  gloves  and  mitt«ns 
are  cut  by  gouges  similar  to  thosa  employed  in  the 
cutting  of  leather  gloves.  They  are  then  joined  by 
placing  the  edges  in  contact,  and  covering  them  with 
strips  of  heated  rubber. 

A  lighter  style  is  made  thus :  A  piece  of  cotton  cloth 
or  stockinet  Cs  passed  through  tne  cylinders  at  the 
same  time  with  the  gum,  which  by  this  process  com- 
pletely coats  it.  From  this  the  gloves  are  cut,  and 
joined  by  covering  the  edges  \\*ith  strips  of  heated 
rubber.  These  gloves  are  made  of  a  variety  of  colors, 
are  very  soft  and  pliable,  and  have  a  vpry  neat 
finish.  Gloves  are-  made  with  corrugated  rubber 
palms  for  use  in  washing. 

Pliny  recommends  the  use  of  gloves  and  boots  to 
those  engaged  in  pulling  spartmm,  —  a  variety  of 
the  broom,  and  used,  when  soaked  and  broken  like 
hemp,  to  make  coarse  cordage  and  the  commonest 
description  of  garments.  He  also  recommended  them 
to  hU  secretary,  that  he  might  not  be  impeded  by 
chilly  fingei-s  in  noting  down  memoranda. 

Xenophon  ridicules  the  eflfeminacy  of  the  glove- 
wearing  Persians.  {Cyrop.  VIII.  8,  17.)  They  do 
not  appear  to  have  been  worn  by  the  ancient  Egyp- 
tians, but  were  regarded  as  a  part  of  the  indicative 
dress  of  Northern  barbarians. 

Some  dirty-handed  cynics  calling  themselves  phi- 
losophers railed  at  the  Roman  gentry  for  wearing 
gloves. 

The  father  of  Ulysses  woob  gloves  while  working 
in  his  garden.     So  said  Homer. 

The  use  of  gloves  in  common  life  is  a  habit  of  late 
introduction. 

Daring  the  Middle  Ages  the  glove  was  worn  as  a 
badge  of  distinction,  and  also  in  the  helmet  as  a  token 
of  a  lady's  favor.  See  HalFs  **  Chronicle,"  time  of 
Henrj'  IV. 

Charlemagne  recognizes  in  a  grant  the  use  of  leather 
in  making  gloves  and  book-covers.  Ethelred  II.  had 
a  present  of  two  pairs  from  a  merchant  company. 
Henry  II.,  wheh  he  lay  in  state,*  was  habited  in 
gloves.  Elizabeth  wore  embroidered  gloves,  and  is 
thns  painted :  — 

**  Painted  leather  gloves,  very  pretty  and  all  the 
mode.'*  —  Pepys,  1663. 

2.  {Hat-making.)    A  smooth  piece  of  wood  for 


rubbing  a  sheet  of  felt,  and  causing  the  nap  to  ad- 
here to  the  body  when  working  at  the  battery.  The 
glove  is  held  in  the  palm  of  the  hand  and  tied  on  by 
a  string. 

Olove-mak'ing  Ma-ohine'.  The  apparatus 
upon  which  gloves  are  stitched  consists  essentially 
of  a  pair  of  laws  opened  and  clcsed  by  means  of  a 
treadle,  and  having  at  their  holding  edges  te^th  i)e- 
tween  .which  the  nee<ll«  is  passed  back  and  forth  in 
sewing,  thus  regulating  the  length  of  stitch.  The 
cutting  apparatus  has  a  reciprocating  head  provided 
>vith  movable  dies  of  various  .sizes. 

Glue.  Glue  is  made  of  the  clippings  of  hides, 
horns,  and  hoofs ;  washed  in  lime-water,  boiled, 
skimmed,  strained,  evaporated,  cooled  in  molds,  cut 
into  slices,  and  dried  upon  nets. 

It  is  principally  prepared  from  the  parings  and 
waste  pieces  of  skins,  the  refuse  of  tanneries,  and 
the  tendons  and  other  offal  of  slaughter-houses. 
These  are  steeped  in  milk  of  lime  for  about  two 
weeks  and  aftenvard  dried.  In  this  state  they  may 
be  preserved  for  an  indefinite  length  of  time.  Pre- 
vious to  boiling  they  are  again  steeped  in  weak  milk 
of  lime  for  from  twenty-four  to  thirty  hours,  and 
then  placed  in  a  boiler  having  a  })erforate<l  false 
bottom  to  prevent  burning.  (See  Gluk-boilkr.) 
Here  the  scraps  are  gently  boiled  until  a  firm 
gelatinous  liquid  is  produced,  the  clear  portion  of 
which  is  run  off  into  another  vessel,  and  a  small 
quantity  of  dissolved  alum  added  thereto.  Here  it 
is  kept  hot  by  means  of  a  water-bath,  and  allowed 
to  remain  for  several  honrs  in  order  to  deposit  its 
impurities,  after  which  it  is  run  into  the  congejiling 
boxes  and  placed  in  a  cool  situation. 

On  the  next  day  the  sheets  thus  formed  are  turned 
out^upon  wetted  boards  and  cut  into  cakes,  by 
means  of  a  stretched  brass  wire,  which  cakes  an; 
farther  subdivided  by  a  moistened  flat  knife,  and 
placed  on  nettings  to  dry. 

They  are,  after  drying,  dipped  into  hot  water  and 
slightly  rubbed  with  a  brush  wetted  with  boiling 
water  to  give  them  a  gloss,  and  stove-dried.  This 
furnishes  the  palest  and.l>est  glue. 

The  residuum  left  in  the  boiler  is  treated  with 
fresh  water,  protlucing  an  inferior  article  of  glue,  and 
this  operation  is  repeated  again  and  again,  so  long 
as  any  gelatinous  matter  can  be  extracted  from  the 
scraps. 

Glue  was  ased  by  the  cabinet-makers  of  ancient 

The  Greeks  used  various  sticky  matters,  such  as 
glue,  bird-lime,  and  cobblers'  wax. 

**Wood  is  joined  together  with  glue,  prepared 
from  certain  paits  of  oxen,  and  with  such  stn^ngth 
that  the  veins  of  boards  will  open  in  a  crack,  sooner 
than  the  seams  of  ox-glue  will  relax  their  fasten- 
ings."—  Lucretius,  Book  VI. 

Isinglass  glue  ;  soak  isinglass  in  cold  water ;  when 
swelled,  put  in  spirits  of  wine  ;  heat  it  in  a  bottle 
plunged  in  a  bath  ;  add  powdered  chalk. 

Gelatine  glue ;  swell  in  cold  water ;  immerse  in 
linseed-oil  and  heat  in  a  bath  ;  add  red  lead. 

Water-proof  glue  ;  boil  two  ounces  of  isinglass  in 
a  pint  of  skim-milk,  until  the  required  consistence 
is  obtained. 

Marine  glue  ;  shellac  and  caoutchouc,  equal  parts, 
dissolved  in  separate  portions  of  naphtha,  and  then 
mixed. 

Or,  india-rubber,  1  pound  ;  coal  naphtha,  4  gal- 
lons ;  shellac,  2  ounces. 

White  Jish-gliief  or  diamond  cement,  is.  made  of 
isinglass  dissolved  in  alcohol. 

Spilding's  liquid  glvie  ;  glue  and  acetic  acid. 

Glue-boil'er.    A  convenient  apparatus  for  boil- 
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ing  skins  into  glue  has  three  coppers,  at  differ- 
ent hights  ;  the  upper,  acted  on  by  the  waste  heat 
from  the  chimney,  wamjs  the  water,  which'  is  then 
drawn  off  into  the  central  one  (a)  in  which  the  scraps 
are  placed,  and  which  has  a  (lerforated  false  bottom, 
and  the  third  (6)  receives  the  gelatinous  solution 


Fig.  2257. 


/TN. 


During  their  descending  motion,  the  plates  are  ex- 
posed to  air  chemically  dried  in  the  furnace  p. 

Glue'ing-ma-ohixie'.  One  for  smearing  upon  an 
applied  surface  a  thin  and  even  coating  of  liquid 
glue.     In  the  example,   6  is  a  tank  of  glue  kept 

Fig.  2290. 


Glue- Boiler. 

obtained  by  boiling.  The  last  vessel  is  double,  with 
water  between  the  inner  and  outer  shells,  and  dis- 
chai^es  its  contents  into  buckets,  by  which  the  solu- 
tion IS  transferred  to  the  evaporating- boxes. 

Above  is  shown  a  carpenter's  glue-pot 

Olue-can.  A  kind  of  glue-pot  in  which  the 
prepared  glue  is  kept  in  the  inner  can,  and  it  is  sur- 
rounded by  an  outer  tin  vessel  containing  water  for 
heating  the  glue. 

Glue-ce-menf.  To  resist  moisture.  Glue,  4  parts; 
black  rosin,  4  parts  ;  red  ochre,  1  part.  Or,  glue,  4 
parts  ;  boiled  oil,  1  part ;  oxide  of  iron,  1  part^ 

Glue-dry'er.    A  machine  or  closet  for  drying 


Fig.  2258. 


Fig.  2250. 


Glwing'  Maehine. 

heated  by  a  steam -jai'ket.  c2  is  a  roller,  whose  lower 
portion  revolves  in  the  tank  ;  a  scrajier  e  removes 
the  redundancy,  and  its  upper  surface  is  coated  with 
a  thin  pellicle,  suitable  for  application  to  a  leather 
strip  which  is  to  be  joined  to  its  fellow,  or  a  veneer 
which  is  to  be  attached  to  an  object. 

Glne'ing-press.    One  to.  hold  firmly  together  a 
number    of    ~ 

1  parts  which 

j  have     been 

I  attached  by 
glue  or  ce- 

:  ment. 


Glue-Dryer. 


sheets  of  glue. 
In  the  ex- 
ample, the 
endless  web  A 
B  has  sections 
of  plates  which 
dip  at  their 
lowest  posi- 
tion into  the 
depres.sion  Z>, 


which  contains  liquid  glue.  As  the  octagonal  roller 
C^  C^  rotates,  the  glue-covered  plates  ascend,  be- 
ing accompanied  by  a  blast  of  heated  and  dry  air 
from  the  blower  below.  An  additional  or  inter- 
mediate pulley  or  drum  C*  is  arranged  between  the 
two  supporting  pulleys,  to  deflect  the  endless  chain 
and  its  plates  against  rotating  disks  carrying  brushes 
R,  which  latter  remove  the  glue  from  the  plate.s. 


Glue-pot.    A  can  or 

pot  with  a  tray  to  hold     

the  glue,  which  is  melt-  jv  "'    ■ 

ed   by  the  heat  of  the  ^'v^^Vi^v     — ._ —  

water  in  the  outer  vessel.  Giuemg-Prtu. 

Glut.     1.  A  wooden  wedge  used  as  a  quoin,  a 
chock  in  splitting  timber,  or  as  a  fulcrum  to  a  lever. 

2.  (Nautical.)    a.  A  patch  at  the  center  of  the 
head  of  a  sail,  ha\'ing  an  eyelet  for  the  becket-rope. 

b.  A  choking,  as  by,  throwing  the  fall  of  a  rope 
across  the  sheaves. 

3.  {Bricklayivg.)     A  small  brick  or  block  intro- 
duced into  a  course  to  complete  it. 

Glyo'er-ine.  A  viscid,  colorless  liquid,  having 
a  sweetish  taste  hut  no  odor,  which  may  be  derived 
from  nearly  all  oily  or  fatty  substances.  It  was  dis- 
covered by  Scheele  in  1779.  Its  chemical  corobina- 
i  tion  is  ffl  H^  0^.  It  unites  readily  with  water,  and 
the  combination  thus  formed,  as  well  as  pure  glycer- 
ine, is  capable  of  solving  a  great  variety  of  substan- 
ces. Upon  this  circumstance,  its  non -liability  to 
freeze  at  low  tenqn'mtures,  its  slight  volatility  at 
temperatures  below  200°  F.,  and  its  efficacy  as  a 
preservative  agent,  its  value  in  the*  arts  chiefly  de- 
pends. Glycerine  is  obtained  by  various  processes, 
the  object  being  to  detach  it  from  its  combination 
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with  the  acids,  oleic,  margaric,  and  stearic,  to  which 
it  is  uuited  as  a  base.  The  refuse  from  soap-makiug 
contains  a  lai;ge  proportion  of  it,  which  nas  been 
usually  thrown  away. 

It  may  b3  obtained  by  treating  olive-oil  with  oxide 
of  lead,  leaving  a  residuum  of  impure  glycerine, 
which  may  be  puritied  by  sulphuretted  hydrogen, 
an  1  concentrated  by  evaporation  over  a  water-bath. 

The  preferable  process  is  by  passing  steam,  heated 
to  between  500  -  600'  Fah.,  through  a  fatty  substance 
in  a  stilL  The  glycerine  and  fatty  acids  distill  over, 
are  separately  condensed,  and  may  be  concentrated 
by  evaporation.  The  parity  de:pends  upon  that  of 
the  substance  employed. 

Glyc?rinf^  is  employed  in  m2dicine  as  a  vehicle  for 
liniments,  carbolicacid,  etc.,  and  iJiay  ba  used  for  form- 
ing extracts  and  tinctures.  It  is  also  employed  in 
sotpsand  cosmsticjof  various  kinds,  imparting  a  sense 
of  moisture  and  coolness  to  the  surfaces  where  ap- 
plied ;  and  for  preserving  anim  il  and  vegetable  prep- 
arations, not  shrinking  them  as  alcohol  does.  I  ts  non- 
evaporability  makes  it  useful  as  an  ingredient  in 
copying-ink,  and  by  treatment  with  nitiic  acid  it 
for.ns  the  well-known  explosive  nitro-glycerine. 

Glypli.  {Architecture,)  Perpendicular  fluting, 
uaei  in  the  Doric  frieze. 

Glyph'o-graplL  A  name  given  by  Mr.  Palmei- 
ro his  system  of  relief  line-engraving. 

A  thin  ground  of  wax  is  spread  upon  the  plate ;  this 
Iz  etched  or  cat  away  so  as  to  give  the  design  in  in- 
tagUo.  The  ground  is  now  coveixjd  with  a  film  of 
s^phite,  after  which  metal  is  precipitated  upon  the 
metal  in  an  electro- bath,  giving  a  metallic  plats 
witli  the  design  in  relief.  The  copper  shell  is 
ba!!ked  with  l^id  and  us-^d  as  an  ordinary  printing 
surface.  By  a  similar  proces?  the  engravings  which 
illmtrate   this  book  have  baen  made.     See  Relikp 

LlXR-RXaRAVINO. 

Glyi>'to-graplL  An  engraving  on  a  gem  or  a 
semi-pre:;inus  stone. 

Qno'mon.  1.  a.  The  style,  or  pin,  which,  by 
its  shadow  on  the  dial-plate,  shows  the  hour  of  tho 
day.    See  Dial. 

b.  A  rofl  or  pillar,  from  whose  shadow  the  alti- 
tude of  the  sun  may  be  determined.  Such  were  vx 
use  in  ancient  B^ypt,  in  China,  and  such  were  found 
at  Quito  by  the  invading  Spaniarih.  . 

The  astronomer  Uleg  Bag  erected  a  gnomon  at 
Sarnarcand  inil437,  the  bight  of  which  was  176.89 
feet.  The  gnomon  of  the  snn-dial  of  Dalhi  take? 
the  form  of  an  elevated  staircase.     See  Dial. 

The  gnomon  or  style  of  a  horizontal  dial  has  an 
ed^  parallel  to  the  axis  of  the  earth,  and  makej 
with  the  horizontal  plane  of  the  dial-plate  an  angb 
eipal  to  the  latitude  of  the  place. 

The  gnomon  was  anciently  lus^d  in  China  for 
astronomical  purposes,  but  this  people  did  not  excel 
in  dialing.  A  measurement  of  the  length  of  tlia 
solstitial  shadow,  made  by  Tschen-Kung,  at  Loy- 
ang,  on  the  Yellow  River,  1200  n.  c,  was  found  by 
Laplace  (quot?d  by  Humboldt  in  ** Cosmos, ".Vol. 
II.  p.  115)  to  accord  perfectly  with  the  present  ac- 
cepted theory  of  the  cnange  in  the  obliquity  of  the 
ecliptic. 

"  The  sun-dial  and  the  gnomon,  with  the  division 
of  the  day  into  twelve  ^larts,  were  received  by  the 
Greeks  from  the  Babylonians." — Herodotus,  II. 
109. 

Eubulas,  the  comic  poet,  quoted  by  Athenaeus, 
who  wrote  about  A.  D.  220,  says  :  — 

"  We  hare  hiTlted  two  unequalled  men, 
Philo-CTHtea  and  eke  PhilocratoA, — 
For  that  one  man  I  alwayfl  count  as  two, 
I  don't  kno-:r  that  I  mi|^t  not  e'en  aay  three. 


They  say  that  once  when  ho  wu  asked  to  dinner, 
To  come  when  first  tho  dial  gave  a  shade 
Of  twenty  feet,  he  with  the  lark  uprose, 
Measuring  the  8hadow  of  the  morning  sun. 
Which  gave  a  tthado  of  twenty  feet  and  two. 
Off  to  hifi  host  be  went,  and  pardon  begged 
For  having  been  detained  by  business ; 
A  man  who  came  at  daybreak  to  his  dinner ! '' 

The  gnomons  of  Peni  disgusted  the  invading 
Spanish,  who,  of  coui-se,  had  never  bowed  to  images 
One  obelisk  at  Quito  was  in  the  center  of  a  circle, 
on  which  was  marked  an  east  and  west  line  indicat- 
ing the  equinox.  The  ruthless  connuerors  thought 
it  was  an  idol,  and  did  not  comprehend  that  they 
were  on  the  e<|uator.  The  men  who  were  expelled 
from  Cordova  about  290  yeai-s  previous  could  have 
explained  the  use  of  the  pillar.     See  Dial. 

2.  An  instrument,  more  employed  formerly  than 
now,  for  measuring  altitudes  and  declinations  of  the 
sun  an<l  stars.  It  was  usually  a  column  ei*ecte<l 
upon  level  giound  or  pavement.  An  observation 
made  at  Mai-seilles  by  Pytheas  in  the  time  of  Alex- 
ander the  Great  showed  that  the  gnomon  at  that 
]>lace  was  as  the  meridian  shadow  at  the  summer 
solstice,  as  21 3A  to  600. 

Cassini's  celebrated  gnomon  in  the  Chur<»h  of  St. 
Petronius  at  Bologna  was  eighty- three  French  feet 
in  hight. 

Goal  (Mining.)  An  excavated  space  from  which 
the  ore  has  been  removed.  It  is  sometimes  made 
the  receptacle  for  the  deads  and  atUe  of  the  mine  to 
avoid  sending  them  up  to  the  surface,  and  to  sup- 
liort  the  roofs  of  the  workings. 

Gk>b;Gobb.  {Mining,)  a.  A  flrofl/ or  abandoned 
working  in  a  mine  from  which  the  ore  or  coal  has 
been  taken,  and  is  now  used  to  contain  refuse. 

ft.  AUUy  waste,  rubbish  of  working.     Gobbing. 

Oob^e-lins.  {Fabric.)  A  superior  kind  of  Fren(;li 
tapestry,  deriving  its  name  from  the  brothenj  Gobe- 
lin, the  first  manufacturers. 

Go-oart.  A  small  frame,  without  a  bottom  and 
running  on  carters,  for  tejiching  infants  to  walk. 

Gof  fer-ing-ma-chine\  A  machine  for  making 
l>laits  or  ruffles.     See  Gauffering-maciiine. 

Gog'gles.     1.  Eye-blinds  for  horses. 

2.  Tubes  or  glazed  cases  in  front  of  the  eyes  for 
protection  from  dust  or  intense  light. 

A  similar  anangement  for  weak  eyes  was  used  bv 
Popys,  and  described  by  him  in  his  "Diary"  o? 
April  25, 1669,  under  the 
name  of  a  vizard  **  with  Fig.  2268. 

tubes  and  glasses  got  to 

Eut  in  and  out.     I  paid 
im  15  »." 

Wooden  goggles  (6)  are 
worn  by  the  Yukon  In- 
dians of  Alaska.  Tliey 
are  used  to  diminish  the 
light  and  prevent  the 
glare  from  producing 
blindness.  This  mode 
of  contracting  the  dia- 
phragm resembles,  except 
in  not  being  automatic, 
the  device  in  the  eye  of 
a  cat,  the  iris  of  this  an- 
imal diminishing  by  lat- 
eral contraction  instead 
of  orbital.     See  Ikis-diaphraom. 

Go'ing-bar'rel.  {Horology.)  a.  A  barrel  con- 
taining a  mainspring  and  having  a  cog-wheel  on  its 
periphery  which  drives  the  train.  It  supersedes  the 
arrangement  of  chain  and  fusee. 

b.  A  ratchet-wheel  with  pawl  and  spring  on  the 
shaft  of  the  great  wheel,  by  which  the  works  are 


Goggles, 


Digitized  by 


Google 


GOING-WHEEL. 


992 


GOLD. 


Hafrison^s  Going- Barrel  (Brown^s 
Mechanioal  Movements). 


kept  going  while  the  clock  is  Ijeing  wonnd  np.  In- 
vented by  the  celebrated  English  watchmaker,  Har- 
rison. 

In  this,  the  larger  ratchet-wheel,  to  which  the 

click  t    is    at- 
Flg.  2284.  tached,  is  con- 

nected to  the 
great  wheel  g 
■  by  a  spring  s. 
While  the  clock 
is  going,  the 
weight  acts  up- 
on the  great 
wheel  ^through 
thes})ring;  but 
as  soon  as  the 
weight  is  taken 
off  by  winding, 
the  click  <,  whose  pivot  is  set  in  the  frame,  prevents 
the  larger  ratchet  from  falling  back,  and  so  the 
spring  8  still  drives  the  clock -wheel  during  the  time 
the  clock  takes  to  wind. 

A  modification  of  the  device  was  adapted  by  the 
same  inventor  to  suit  watches. 

Qo'ing-wheel.  An  arrangement  invented  by 
Huyghens  to  keep  a  clock^in  motion  while  winding. 
In  Fig.  2264,  a  Ls  the  going  and  b  the  striking  wheel, 
carrying  on  their  axes  the  pulleys  c  rf,  which,  by 
means  of  an  endless  cord  or  chain,  .sustain  the  pul- 
leys carrying  the  weights  <?/,  the  latter  serving  merely 
to  keep  the  chain  taut  ;  each  of  the  pulleys  c  d  sup- 
ports half  the  larger  weight,  so  that  on  turning  the 
pulley  rf,  in  the  act  of  winding,  the  weight  e  while 
wing  raised  still  continues  to  act  with  half  its  force 
on  the  pulley  c,  the  pulley  d  turning  so  as  to  lift  the 
weight  «,  and  being  prevented  from  going  bac^^  by 
the  engagement  of  the  pawl  g  with  its  tootned  exte- 
rior. 

Gold.  Equivalent,  98.7  ;  symbol,  Au.  (Aurum)  ; 
s|>ecific  gravity,  19.2  ;  ix)int  of  fusion,  2282*  F. 
lound  in  the  native  state,  mechanically  associated 
with  earths  and  sometimes  alloye<l  with  metals.  It 
is  a  heavy,  yellow,  lustrous,  malleable,  ductile,  non- 
oxidizable,  soft  metal.  Its  uses  are  for  coin,  plate, 
ornaments,  and  articles  of  luxury. 

Its  j>rincipal  sources  are  California,  Australia,  the 
western  coast  of  Africa,  and  the  Ural.  It  is  a  very 
widely  disseminated  metal,  but  is  only  found  in 
paying  quantities  in  a  few  countries.  Wicklow,  in 
Ireland,  parts  of  Nova  Scotia  and  of  Virginia  and 
North  Carolina,  yield  this  metal. 
The  principal  supplies  of  gold  in  the  land  of  Egypt 


were  derived  from  the  gold  mines  in  the  desert  of 
the  Upper  Country.  Their  ])Osition,  according  to 
Wilkinson,  is  still  known  to  the  Arabs,  and  is  about 
.southeast  from  Bahayreh,  a  village  op)!Osite  the 
town  of  Edfou,  at  a  distance  of  ten  days'  journey. 
The  gold  lies  in  veins  of  quartz  in  the  rocks  border- 
ing an  inhospitable  valley  and  its  adjacent  ravines, 
and  yields  a  small  Quantity  in  proportion  to  the  labor 
required.  Water  is  acai-ce,  the  locality  is  remote 
from  ffHxl  and  the  materials  necessary  for  the  prose- 
cution of  the  work,  and  do  not  seem  to  offer  any 
prospect  of  reward  for  reopening. 

They  were  run  by  slave  iiower  at  a  time  when  the 
sacrifice  of  human  life  by  hardship  was  a  matter  of 
little  concern  ;  as  was  evinded  in  other  regal  under- 
takings, —  the  building  of  the  Pyramids,  the  quar- 
rying, tnoving,  and  erection  of  the  monoliths,  and 
the  digging  of  the  canal  from  the  Nile  to  the  Red  Sea. 

Agatharcides  .states  that  the  toil  of  extracting  the 
gold  of  these  mines  was  immense.  The  rock  was 
pounded  tine,  and  the  gold  was  sei>arated  by  frequent 
washings,  and  the  account  is  confirmed  by  paintings 
on  the  tombs  executed  in  the  reign  of  O.sirtasen, 
about  1740  B.  c. 

Mehemet  Ali  announced  his  intention  to  reopen 
these  mines,  but  desisted.  He  was  tyrant  enough 
for  the  purpose,  but  had  a  method  in  his  madness, 
and  was  doubtless  deterred  by  mechanical  and 
climatic  difficulties.  The  skeletons  of  the  victims 
of  his  rapacity  in  Egypt  would  have  paved  the  road 
across  the  desert  to  the  desolate  hills  devoted  to  the 
auri  sacra  fames. 

These  mines  are  said  to  have  yielded  $35,000,000 
per  annum  in  the  times  of  Rameses  II.,  fourteenth 
o^ntury  b.  c,  and  were  still  worked  under  the 
Ptolemies. 

The  ** molten  calf'*  and  the  fact  that  Aaron 
**  fashioned  it  with  a  graving  tool"  show  that  cast- 
ing and  engraving  metals  were  known  1490  B.  c, 
and  the  character  of  the  articles  found  in  the  tomba, 
as  well  as  the  paintings  and  sculptures,  point  in  the 
same  direction.  A  curious  series  of  pictures  at  Beni- 
Hassan  point  out  with  some  clearness  the  process  of 
collecting  and  working  gold.      (Fig.  2265!) 

Reference  has  just  been  made  to  the  account  of 
Agatharcides,  where  he  describes  the  hardships  of 
the  gold-miners.  A  fuller  description  is  given  of  it 
by  Diodonis,  entering  into  a  detailed  statement  of 
the  cruel  treatment  of  the  unfortunate  convicts  who 
were  sent  by  thousands  to  the  .spot  and  worked  nn- 
der  the  lash  without  any  alleviation,  care  during 
sickness,  or  any  ho))e  except  in  death.     The  account 


Fig  2265. 


Gold  Oprrat  <ms  in  E^jfpt.  1700  B.  C. 
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IB  too  long  to  insert,  but  stands  along  with  the  his- 
tory of  Spanish  operations  in  the  gold  mines  of  His- 
paniola  as  an  example  of  what  can  be  done  by  men 
who  "  neither  fear  God  nor  regard  man." 

The  illustration  is  taken  from  a  tomb  at  Beni- 
Hassan,  and  includes  the  operations  from  the 
washing  of  the  pounded  ore  to  the  making  of  jew- 
cliy. 

The  words  of  Diodorus,  10  B.  c,  throw  much 
light  on  the  process  employed  in  his  time.  He 
states  that  the  '*  marble  shining  rock"  (quartz)  is 
excavated  by  main  force  by  iron  picks  and  chisels, 
and  carried  by  boys  from  the  bottom  of  the  shafts  to 
the  open  air.  It  is  then  pounded  bv  iron  pestles  in 
stone  mortars  till  the  pieces  are  reduced  to  the  size 
of  a  lentil.  It  is  then  ground  in  the  ordinary  hand 
mill  to  a  fine  powder.  He  then  proceeds  to  say :  '*  At 
length  the  masters  take  the  stone  thus  ground  to 
powder  and  carry  it  away  to  undergo  the  final  process. 
They  spread  it  upon  a  broad  table  a  little  inclined, 
and,  pouring  water  upon  it,  rub  tho  pulverized  stone 
until  all  the  earthy  matter  is  se])arated,  which,  flow- 
ing away  with  the  water,  leaves  the  heavier  particles 
behind  on  the  board.  This  operation  is  often  repeated, 
the  stone  being  rubbed  lightly  with  the  hand  ;  thev 
then  draw  up  the  useless  and  earthy  substances  with 
fine  sponges,  gently  applied,  until  the  gold  comes  out 
quite  pure.  Other  workmen  then  take  it  away  by 
weight  and  measure,  and  putting  it  with  a  fixed  pro- 
portion of  lead,  salt,  a  little  tin,  and  barley  bran,  into 
earthen  crucibles  well  closed  with  clay,  leave  it  in  a 
furnace  for  five  successive  days  and  nights,  when  it  is 
suffered  to  cool.  The  crucibles  are  then  opened,  and 
nothing  is  found  in  then)  but  the  pure  gold,  a  little 
diminished  in  quantity.  Such  is  tne  method  of  ex- 
tracting gold  on  the  confines  of  Egypt,  the  result  of 
so  many  and  such  great  toils.  Nature  indeed,  I 
think,  teaches  that  as  gold  is  obtained  with  immense 
labor,  so  it  is  kept  with  difficulty,  creating  great 
anxiety,  and  attended  in  its  use  both  with  pleasure 
and  griet" 

T^  series  of  operations  shown  in  the  cut  evi- 
dently refer  to  something  similar  to  the  process 
described  hy  Diodorus.  A  man  is  spreading  the 
auriferous  mud  on  a  board  ;  then  appears  a  man 
with  a  shovel,  and  another  with  an  inclined  chute. 
A  fourth  is  working  with  a  pan,  into  which  water  is 
poured  by  a  fifth  person.  The  latter  also  throws 
water  into  a  riffle,  which  is  a  series  of  steps.  Others 
are  washing  and  stirring  the  material  in  }Mins.  Next 
we  see  the  scribe  and  tne  scales.  Then  the  crucible, 
presided  over  by  a  man  with  a  blow-pipe  ;  and  as  a 
sequence  are  jewelers  making  up  the  gold  into  an 
ornamental  form,  for  some  purpose  not  apparent  to 
the  writer,  though  no  douot  clear  enough  to  the 
artist  of  thirtv-tive  centuries  ago. 

Gold  was  first  coined  in  England  in  a.  o.  1257. 
The  amount  of  gold  that  passed  through  the  English 
mint  from  1558  (accession  of  Queen  Elizabeth)  to 
January  1,  1840.  is  3,553,561  pounds'  weight,  troy. 
The  value  of  gold  coined  in  the  reigu  of  George  I II. 
was  £74,501,586. 

An  ounce  of  gold  will  cover  a  silver  wire  1800  miles 
in  leugth,  and  a  grain  of  gold  may  be  extended  into 
a  leaf  of  56  square  inches.  Gold-leaf  may  he  re- 
duced to  the  390,000th  part  of  an  inch.  See  Amal- 
gamator ;  GOLD-LBAP. 

CMd-al-loys'.  Those  in  which  other  metals  are 
added  to  gold  to  confer  hardness,  as  in  coin,  or  to 
cheapen  the  product,  as  in  some  jewelers*  alloys  and 
solders.     See  Allots,  pp.  62,  68. 

Oold-4>6af  air's  Ham'mer.  A  hammer  with  two 
somewhat  rounded  faces,  used  in  beating  the  pack  of 
alternate  gold  ribbon  and  vellum  or  gold-leaf  and 


skin.  As  the  work  progresses  smaller  hammers  an 
used. 

The  forging-hamTMr  is  used  in  reducing  the  ingot 
of  gold  to  one  sixth  of  an  inch  thickness.  The  anvil 
is  a  steel  block  4x3  inches  on  the  face. 

The  hammer  for  the  first  course  of  beating  is  short 
handled  and  wei^^  15  or  16  pounds.  The  hammer 
for  the  next  beating  weighs  10  pounds. 

The  French  series  of  hammers  is :  — 

The  flat  or  enlarging  hammer.  Its  head  is  slightly 
convex,  and  has  a  diameter  of  5  inches.  Its  shape 
in  a  tmncated  hexagonal  pyramid,  the  face  being 
the  base.     It  weighs  14  or  15  pounds. 

The  commencing-harmner  is  moi-e  convex  than  the 
flat,  has  a  face  of  4  inches,  and  weighs  6  or  7  pounds. 

The  spreading -hammer  (marteau  A  chasser)  is  still 
more  convex,  has  a  head  2  inches  in  diameter,  and 
weighs  4  or  5  pounds. 

The  flnisJiing-hammer  is  still  more  convex,  has  a 
face  4  inches  in  diameter,  and  weighs  12  or  13  pounds. 

Gold  was  beaten  into  thin  sheets  by  the  ancient 
Egyptians,  and  used  in  ornamenting  furniture,  coffins, 
and  numerous  other  articles. 

Gold-beat'er's  Skin.  Prepared  from  the  peri- 
toneal membrane  of  the  caecum  of  the  ox.  Used  to 
separate  the  leaves  of  gold  while  under  the  hammer. 

Gold-beat'ing.    S<ee  Gold-leaf. 

Gold-block'ing.  Pressure  of  an  engraved  or 
composed  block  upon  gold-leaf  spread  uf  on  a  book- 
cover.     Without  tho  leaf  it  is  called  blind- blocking. 

Gold,  Chlo'ri-na'tioii  o£    See  Chlorination. 

Gold-for'nace.  This  resembles  a  biass-fumace 
(see  Brass-furnace),  but  is  usually  built  above  4he 
floor,  occupying  one  side  or  more  of  the  shop,  and 
appearing  like  a  stunted  wall.  The  aperture  for  the 
fuel  and  crucible  in  each  furnace  is  9  to  16  inches 
square,  and  11  to  20  inches  deep.  The  front  edge 
01  the  wall  is  horizontal  and  stands  about  thiity 
inches  from  the  floor,  but  tho  top  inclines  beck- 
ward  at  an  angle  of  about  80",  and  a  ledge  holds  the 
tiles  which  close  the  tops  of  the  furnaces. 

The  crucibles  are  usually  of  black-lead. 

The  auriferous  copper  ore  of  Colorado  is  thus  re- 
duced. The  pyrites  are  roasted  in  kilns,  wood  be- 
ing the  fuel,  expelling  about  half  the  sulphur.  The 
black  mass,  protosulphide  of  iron,  is  calcined  in 
brick  ovens,  being  stirred  with  iron  rods.  T()e  re- 
sulting black  or  brown  powder  is  placed  on  the 
hearth  of  a  reverberatory  smelting-fumace,  with  such 
mixture  of  auriferous,  aigentifcrous,  and  cupriferous 
ores  as  shall  produce  the  reactions  which  will  sepa- 
rate the  materials  into  a  floating  dross  and  a  pool 
of  metal.  The  ferruginous  slag  is  drawn  off"  at  an 
upner  hole,  and  a  mixture  of  gold,  silver,  copper, 
ana  iron  at  a  lower  hole,  forming  a  ^natt  which  ia 
shipped  to  Swansea,  Wales,  for  complete  separation. 

Gold,  Im-i-ta'tioii.  Mock-gold.  See  Jeweler's 
Alloys,  p.  63. 

Oold4ea£  Gold-leaf  was  made  in  Egypt  1706 
B.  c.  Homer  refers  to  it.  The  temple  of  Solomon 
was  profusely  gilt.  Pliny  states  that  in  his  time  a 
single  ounce  admitted  of  being  beaten  out  into  750 
leaves,  four  fingers  in  length  by  the  same  in  breadth. 
This  tenuity  is  very  far  exceeded  at  the  present  day. 
In  the  practice  of  the  art  in  Europe,  the  skin  of  an 
unborn  calf  was  first  used  ;  afterwards  a  fine  pellicle 
from  the  entrails  of  cattle.  This  contmues  to  be 
used  (see  supra).  "About  1621,"  says  Beck- 
mann,  "Merunne  excited  general  astonishment, 
when  he  showed  that  the  Parisian  gold-beaters 
could  beat  an  ounce  of  gold  into  1,600  leaves, 
which  together  covered  a  surface  of  105  square 
feet.  But  in  1711,  when  the  pellicles  discovered 
by  the  Germans  came  to  be  used  in  Paris,  B^umer 
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fouDd  that  an  ounce  of  gold,  in  the  form  of  a  cube, 
6|  lines  at  most  in  length,  breadth,  and  thick- 
ness, and  which  covered  a  surface  of  about  twenty- 
seven  square  lines,  could  be  so  extended  by  the 
gold-beaters  as  to  cover  a  surface  of  more  than  1466} 
square  feet." 

The  Egyptian  mummy-cases  were  sometimes  pro- 
fusely gilded,  and  in  some  instances  the  body  itself. 

A  small  percentage  of  silver  and  copper  is  added 
to  gold  for  beating,  ^lerhaps  about  l^  ner  cent  of 
alloy.  The  ingot  is  rolled  into  a  ribbon  by  repeated 
passage  between  rollers,  and  this  ribbon  has  a 
thickness  of  ^Atf,  a  surface  of  500  square  inches  tp 
an  ounce  of  gold. 

The  ^old-beater  takes  800  pieces  of  the  "skin," 
which  IS  a  tough,  thin  membrane  from  the  intes- 
tines of  an  ox,  and  thus  proceeds  :  A  hundred  and 
fifty  bits  of  ribbon  gold  an  inch  square  are  inter- 
leaved with  as  many  vellum  leaves  four  inches 
square,  forming  a  cutA ;  this  pack  is  beaten  for  a 
long  time  with  a  ponderous  hammer  on  a  smooth 
marble  slab  until  the  gold  has  thinned  and  expanded 
to  the  size  of  the  vellum.  How  the  workman 
manages  so  as  to  beat  all  the  pieces  equally,  and  yet 
beat  none  into  holes,  he  alone  can  answer  ;  it  is  one 
of  the  mysteries  of  his  craft.  The  gold  is  liberated 
from  its  vellum  prison,  and  each  piece  cut  into  four ; 
the  hundred  ana  fifty  have  thus  become  six  hundred, 
and  these  are  interleaved  with  six  hundred  pieces  of 
gold-beater's  skin,  forming  a  pack  called  a  shoder. 

Another  beating  then  takes  place,  more  careful, 
more  delicate,  more  precise  than  the  former,  until 
the  gold,  expanded  as  far  as  its  envelope  will  admit, 
requires  to  be  again  released.  The  leaves  are  again 
divided  into  four,  by  which  the  six  hundi-ed  become 
twenty-four  hundretl ;  these  are  divided  into  three 
parcels  of  eight  hundred  each,  and  known  as  molds  ; 
each  parcel  is  subjected  to  a  third  beating.  Heavy 
as  the  hammers  are,  there  are  yet  degrees  of  heavi- 
ness ;  first,  a  16-pounder  for  the  ciUehes,  then  one 
from  nine  to  twelve  pounds  for  the  shodera^  and 
lastly  a  iiammer  of  from  six  to  seven  pounds  is  em- 
ployed. 

Qold-min'ing.  The  different  modes  of  collect- 
ing gold  in  the  placers  of  California  —  and  the  same 
is  true  of  some  other  places,  Australia,  for  instance 
^arQ  familiarly  known  as  panning,  winn^unng, 
cradle-rocking,  washing  with  the  long-totnor  the  quid- 
silver-machine,  jamming  or  turning  the  course  of  a 
river,  burrowing  or  tunneling,  ground-sluicing,  sluice- 
boxes  in  connection  with  the  hydraulic  process,  or 
water-jet.     See  list  under  Metallurgy  ;  Mining. 

In  panning,  the  operator  takes  his  station  by  the 
edge  of  the  water,  dtps  his  pan,  which  he  holds  by 
the  rim,  and  then  imparts  to  it  a  rotary  and  oscil- 
latory motion,  occasionally  stirring  up  the  earth  and 
mashing  the  clods.  The  lai^  stones  are  thrown  out 
and  the  water  caused  to  circulate  around  the  inside 
circumference  of  the  pan,  the  heavier  portion.s,  in- 
cluding the  gold,  collecting  in  the  center,  and  the 
lighter  matters  being  discharged  over  the  edge.  The 
residue,  consisting  of  fine  gold  and  black  sand,  is 
separated  after  being  dried. 

The  winiwwing  operation  is  practiced  where  water 
is  not  available,  and  consists  of  tossing  in  a  blanket 
the  finely  powdered  and  dry  earth,  depending  upon 
the  wind  to  blow  away  the  lighter  particles. 

The  cradle  is  a  box  about  SJ  feet  long,  20  inches 
wide,  and  18  inches  deep.  The  top  and  one  end  are 
open.  Upon  the  rear  half  of  the  top  is  fitted  a  box 
with  a  perforated  sheet-iron  bottom.  This  box  re- 
ceives the  earth,  which  is  disintegrated  therein,  and 
passes  through  the  holes  as  the  cradle  is  rocked  to 
and  £ro.    Water  is  bailed  by  hand  from  the  stream. 


and  the  gold  is  arrested  in  its  passage  by  wooden 
cleats  placed  on  the  inclined  bottom  of  the  cradle, 
while  the  lighter  matters  are  carried  out  at  the  end 
by  the  stream  of  water.    See  Cradle. 

The  long-torn  consists  of  a  shallow,  inclined 
trough,  from  10  to  20  feet  lon^  and  perhaps  16 
inches  wide.  At  the  lower  end  is  an  upwardly  in- 
clined perforated  plate  to  arrest  the  gohl  which  falls 
through  the  holes  into  a  box  below,  while  the  tail- 
ings pass  over  the  end  by  the  force  of  the  stream  of 
water  which  is  intix)duced  into  the  upper  end  of  the 
trough.  The  gold  is  collected  by  riffles  in  the  box, 
and  quicksilver  is  added  to  amalgamate  the  finer 
particles,  if  necessary. 

The  quicksilver-machine  is  somewhat  similar  to 
that  last  mentioned,  but  is  intended  to  bring  all  the 
gold  in  contact  with  mercury,  the  amalgam  being 
afterwards  treated  for  the  removal  of  the  mercury. 
See  Amalgamator. 

In  jamming,  the  water  of  a  river  is  turned  into  a 
temporary  channel  while  the  bed  is  explored  for 
gold. 

Burrowing  or  tunnelvig  are  adopted  as  a  more 
economical  means  of  reaching  the  lower  strata  or 
more  valuable  deposit  upon  the  hard  pan,  or  ancient 
river  bottom,  instead  of  digging  away  or  working 
over  the  whole  mass  of  superincumbent  earth. 

Oround'Sluicing  consists  in  turning  a  stream  upon 
a  bank  of  earth  to  remove  it  and  uncover  the  more 
valuable  strata  below,  the  auriferous  deposit  in  the 
upper  portion  being  detained  by  its  gravity  to  be 
washed,  with  the  lower  denuded  layer  of  pay  dirt. 

Hydraulic-mining  by  jet  and  sluice-boxes  has 
given  rise  to  some  of  the  greatest  engineering  works 
of  California.  A  series  of  boxes  about  14  inches  in 
length  and  8  feet  wide,  called  sluice-boxes,  are  fitte<l 
together  at  the  ends  so  as  to  form  a  continuous 
trough,  as  long  as  maybe  desired,  sometimes  exti'ud- 
ing  several  thousand  feet.  The  earth  and  stones 
are  washed  through  this  sluice  by  the  force  of  a 
strong  cun^ent  of  water,  often  brought  from  a  great 
distance.  The  sluice  has  a  fiooring  of  wooden  blocks 
which  offer  some  impediment  to  tne  passage  of  the 
earth,  and  afford  ciannies  for  collecting'  the  gold, 
and  for  holding  the  quicksilver  by  whicn  the  finer 
particles  of  gold  are  arrested  and  amalgamated.  The 
riank  of  auriferous  earth  is  washed  into  the  sluice, 
thus  prepaivd,  by  means  of  a  powerful  stream  con* 
ducted  through  and  directed  by  a  pipe  in  the  man* 
ner  of  a  fire-engine.  The  water  is  brought  to  the 
scene  of  operations  from  immense  distances,  in  some 
cases  over  one  hundred  miles,  and  the  flumes  and 
canals  which  form  a  network  over  the  country  are 
among  the  most  remarkable  local  features  (see 
Flume).  To  quote  from  the  description  of  "A  Miner 
of  1849,"  Hariier*s  Magazine,  April,  I860  :  — 

*'  To  shovel  a  mass  of  several  millions  of  tons  of 
earth  into  this  sluice  for  washing  would  be  too  ex- 
pensive. By  means  of  water  directed  through  hose 
and  pipe  the  labor  of  many  men  is  cheajuy  per- 
formed, and  the  hill  torn  down  to  its  base.  The 
water  Is  led  through  india-rubber  or  double  canvas 
hose,  and  generally  from  a  great  bight  above  the 
scene  of  operations.  It  is  consequently  thrown  with 
such  force  as  to  eat  into  the  hillside  as  if  the  latter 
were  sugar  or  salt.  Several  of  these  streams  directed 
upon  a  hillside  bring  down  more  earth  than  could  be 
tiirown  by  one  hundred  men  with  picks  and  shovels. 
But  the  art  of  the  miner  does  not  rest  here.  ^  He 
undermines  as  well  as  breaks  down,  working  in  a 
single  cavern  in  the  hillside  with  his  water  bat- 
teries until  the  earth  topples  over  like  an  ava- 
lanche."   See  Htdraulio-nozzls. 

By  a  combination  of  ahorels  and  the  cnmiit  of 
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water  the  earth  is  then  carried  into  the  sluice  in 
which  it  is  disintegrated  and  washed  down  with 
great  rapidity,  the  gold  catching,  as  has  been  ob- 
served, in  the  interstices  between  the  blocks  which 
form  the  floor  of  the  sluice.     See  Amalgamator. 

Gold-pen.  A  pen  with  a  gold  nib  pointed  with 
Thodiuni  or  iridium. 

In  1823,  Hawkins  and  Mordan  (English)  made 
tortoise-shell  and  horn  nibs  with  diamond  and  ruby 
points.  These  were  followed  by  plates  of  gold  at- 
tached to  the  tortoise-shell  nibs. 

Doughty's  pens  were  of  gold  with  ruby  points. 

WolUston's  pens  were  S  two  flat  strips  of  gold 
tipped  with  rhodium. 

In  1851,  the  Birmingham  Exhibition  in  London 
showed  gold,  palladium,  and  silver  pens  tipped  with 
iridium  and  osmium. 

Gold  pens  are  now  usually  tippe<l  with  iridium, 
making  what  are  commonly  known  as  diamond 
poinlg.  The  iridium  for  this  purpase  is  found  in 
■mall  grains  in  platinum,  slightly  alloyed  with  this 
latter  metal.  The  gold  for  pens  is  alloyed  with  sil- 
ver to  about  sixteen  carats  fineness,  rolled  into  thin 
strips,  from  which  the  blanks  are  struck.  The  un- 
der side  of  the  point  is  notched  by  a  small  circular 
saw  to  receive  the  iridium  point,  which  is  selected 
with  the  aid  of  a  microscope.  A  flux  of  borax  and 
a  blow-pipe  secure  it  to  its  place.  The  point  is  then 
ground  on  a  copper  wheel  with  emery.  The  pen- 
blank  is  next  rolled  to  the  requisite  thinness  by 
means  of  rollers  especially  adapted  to  the  purpose, 
and  tempered  by  blows  from  a  hammer.  It  is  then 
trinuned  around  the  edges,  stamped,  and  formed  in 
a  press.  The  slit  is  next  cut  through  the  solid  irid- 
ium point  by  means  of  a  thin  copper  wheel  fed  with 
fine  emery,  and  a  saw  extends  the  a|>erturo  along 
the  pen  itself.  The  inside  edges  of  the  slit  are 
smoothed  and  polished  by  the  emery-wheel ;  burnish- 
ing, and  hammering  produce  the  proper  dctgree  of 
elasticity. 

Gold-print'lng.  Work  printed  with  gold- 
size  and  the  lettsrs  then  covered  ^dth  gold-leaf, 
or  Dutch-metal. 

Gold-rain.    {Pyrotechmc$.)     Small  cubes      ^^ 
\  inch  square,  used  instead  of  stars  for  rockets,  IP 
etc. 

Their  composition  is  niter,  16  ;  sulphur,  10  ; 
mealed  powder,  4  ;  lamp-black,  3  ;  nowers  of  zinc, 
1  ;  gum  arabic,  1  ;  treated  in  the  same  manner  as 
for  stars. 

Qold-shelL  Powdered  gold  or  gold-leaf  ground 
np  with  gum-water  and  spr^  on  snells.  Used  by 
artists. 

Gold-sise.  A  size  used  as  a  surface  on  which  to 
apply  gold-leaf. 

The  oU  goUlsiu  is  a  mixture  of  linseed-oil  or  fat" 
oil  and  ocher  ground  by  the  muUer  and  used  in  oil 
gilding. 

The  gold-size  used  in  humish-gilding  is  a  peculiar 
composition,  consisting  of  pipe-clay,  red  chalk, 
black-lead,  suet,  and  bullocks*  blood,  compounded 
and  thinned  with  a  solution  of  gelatine. 

Gk>ld-«ol'der.  Gold,  12 ;  silver,  2  ;  copper,  4, 
See  Solders,  p.  63. 

Oold-thread.  Otherwise  spun-gold,  A  flatted, 
silver-gilt  wire,  wrapped  or  laid  on  a  thread  of  yellow 
sQk  by  twisting  with  a  wheel  or  bobbins. 

Gold-tiB'sae.  Cloth  interwoven  with  gold- 
thread. 

The  Pentians  in  the  time  of  Darius  were  prodigal 
in  vestments  of  gold  embroidery  and  silk.  The 
nuptial  robes  of  Maria,  wife  of  Honortns,  discovered 
in  ner  coffin  in  Rome  in  1544,  on  being  burned  yielded 
thirty-four  pounds  of  pure  gdd. 


Oold-tool'lng.  Ornaments  impressed  by  the 
hot-tool  upon  gold-leaf  laid  on  book-covers,  caus- 
ing the  metal  to  adhere.  In  contradistinction  to 
blind-tooling,  which  is  the  tool-mark  without  the 
leaf.  The  gold  is  fixed  to  the  surface  of  the  leather 
by  gold-size,  and  the  surplus  is  wiped  off  after  the 
tool  has  been  applied. 

Oold-var'niflh.  (Metallurgy,)  A  yellow,  trans- 
parent varnish  spread  over  silver-leaf  to  give  it  the 
appearance  of  gold.  The  invention  seems  to  have 
originated  about  1680  with  Autonino  Cento,  an  artist 
of  Palermo.  It  was  introduced  into  England  bv 
Evelyn,  1680.  The  varnish  is  made  of  gum  lac  di- 
gested in  spirits  of  wine. 

Gtold-waflh'erB.  Pliny  speaks  of  the  method 
of  ^thering  gold  by  means  of  an  artificial  river  and 
sluices,  the  water  being  brought  from  a  distance  by 
canals,  and  precipitated  upon  the  auriferous  eartli, 
which  is  earned  aown  the  trenches,  the  particles  of 
gold  being  arrested  by  the  leaves  of  a  pnckly  shrub 
planted  tnerein.  He  says  that  the  water  is  some- 
times brought  as  much  as  one  hundred  miles,  the  chan- 
nel bein^  hollowed  out  of  the  faces  of  the  precipices 
and  earned  by  aqueducts  across  valleys.  Tne  pnckly 
plant,  the  xUex^  is  then  dried  and  burned,  and  the 
ashes  washed  to  obtain  the  gold. 

'*  In  the  country  of  the  Saones  [in  the  Caucasus] 
the  winter  torrents  are  said  to  bring  down  even 
gold,    which    the    barbarians    collect    in    troughs 

iiierced  with  holes  and  lined  with  sheep  fleeces; 
lence  the  fable  of  the  "golden  fleece"  (Strabo). 
Colchis  may  be  considered  the  California  of  old  times. 
Gold-washers  are  of  various  kinds,  a  number  of 


Fig.  2966. 


Quid-Waaktr. 


which  are  cited  under  Gold-mining,  the  machines 
and  devices  being  also  enumerated  in  the  specific 
index  Metallurgy  (which  see).  The  pan,  the 
rocking-cradle,  the  shaking-table  (Fig.  2266),  the 
inclined  chute,  the  series  of  settling- vats,  the  trough 
with  slats  or  riffles,  the  vertically  reciprocated  sieve, 
aro  types  of  machines  which  have  many  varieties 
and  names.  The  nomenclature  of  mining  is  very 
full,  but  a  laige  number  of  its  terms  are  local.  In 
England  the  miners  of  Derbyshire  and  Cornwall 
have,  to  some  extent,  their  own  sets  of  terms,  and 
these  differ  in  many  respects  from  those  which  ob- 
tain in  Uie  coal  regions.  See  specific  list  under 
Mining. 

Edrisi,  the  Arab  geographer  (about  11 50),  the  friend 
of  Roger  II.  of  Sicily,  speaks  of  the  employment  of 
quicksilver  in  the  gold- washings  made  by  the  negroes 
of  Sofala  as  a  long-known  practice,  and  the  use  of 
this  metal  in  gathering  gold  has  increased  with  the 
lapse  of  time.    See  Amalgamator. 

Gold-^^rire.  €k>ld-wire,  so  called,  has  usually  a 
core  of  silver,  and  is  made  by  preparing  a  roimd  bar 
of  silver,  plating  it  thickly  witn  gold,  and  then 
drawing  it  throuf^  a  series  of  holes  of  gradually  de- 
creasing diameter.  The  gold  may  he  y^  of  the 
thickness  of  the  silver  at  first  and  shares  all  its  mu- 
tations in  the  drawing;  retaining  the  same  relativo 
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thickness.  Dr.  Wollaston,  a  man  of  extraordinary 
tact  in  delicate  experiments,  made  the  finest  wire  on 
reoont  He  bored  out  a  rod  of  silver,  put  in  it  a 
core  of  gold- wire,  then  drew  the  rod  down  to  wire, 
dissolved  away  the  silver  in  nitric  acid. 

Gold-wire  flattened  by  being  passed  between  highly 
polished  steel  rollers  forms  a  ribbon  which  is  twisted 
around  a  core  of  silk  to  form  gold-lace.  The  com- 
pound thread  is  then  twisted  or  woven  into  a  lace 
or  braid. 

Gol'path-en.    (Fabric.)     An  Indian  striped  silk. 

Gome;  Gorm.  Grease  for  cart-wheels  (Eng- 
lish). 

Gon'do-la.     1.  A  Venetian  pleasure-boat. 

*'  Did<t  erer  see  a  Qondola  ?    For  Ibar 

You  should  not,  I  '11  describe  it  jon  exaetlj : 

*T  ii  a  long  corered  boat  that 's  common  here, 
Caryed  at  the  prowj  built  lightly  but  ooropaotly; 

Roved  by  two  rowers,  each  called  '  Gondolier,' 
It  glides  along  the  water  looking  blackly, 

Juat  like  a  ooffln  cl&pt  in  a  canoe. 

Where  none  can  make  out  what  you  ny  or  do. 


*  And  up  and  down  the  long  canals  they  go, 
And  under  the  Bialto  shoot  slong, 
By  ni((ht  and  day,  all  paoes,  swift  or  slow, 
And  round  the  theaters,  a  sable  throng, 
They  wait  in  their  dusk  lirory  of  woe,  ~ 

But  not  to  them  do  woful  things  belong, 
For  sometimes  they  contain  a  deal  of  fun. 
Like  mourning  coaches  when  the  fhuenU  's  done.** 

LoRi»  BraON  (Beppo). 

A  gondola  of  middle  size  is  30  feet  long,  4  feet 
beam,  and  is  rowed  by  one  man  standing  at  the 
stem  and  using  one  oar.  It  has  a  well-mmished 
cabin  amidship,  and  is  painted  black.  The  stem 
and  stern  rise  in  pointed  elevations,  the  former 
being  surmaunted  by  the  jjerro,  a  bright  iron  cleaver. 

**Two  Gundaloes  were  imported  into  England  by 
the  'merry  monarch'  in  1661."  —  Pepy8*8  Diary, 

2.  A  flat-bottomed  boat  (United  States). 

3.  A  railroad  platform  car. 

Gong;.  A  Malayan  word.  A  tambourine-shaped 
resonant  bell  of  the  East.  A  disk  of  thin  bronze 
with  an  upturned  flange  forming  a  rim.  It  con- 
sists, according  to  Klaproth,  of  seven  ty-ei^ht  parts 
copper,  twenty-two  parts  tin,  and  is  a  noisy  affair 
requiring  skill  in  the  manufacture,  both  in  the  ham- 
mering and  annealing.  The  tempering  is  the  inverse 
of  that  adopted  for  iron.  The  bronze  is  of  such  pro- 
portions as  to  be  naturally  brittle  when  cast,  it  is 
heated  to  a  cherry  red  and  plunged  into  water,  being 
clamped  between  iron  disks  till  cool.  It  will  then 
bear  the  hammer. 

2.  A  stationary  bell  whose  tongue  is  moved  by  a 
wire  or  string.  Commonly  used  as  an  alarm  or  call* 
bell. 

GoQ-i-om'eter.  An  instrument  for  measuring 
angles,  more  particularly  those  of  crystals. 

One  form  of  goniometer  for  measuring  the  angles 
of  crystals  observed  through  the  microscope  is  at- 
tached to  the  eye-piece,  and  has  a  pointer  and 
graduated  circle.  It  was  invented  by  Boma  de 
Lisle,  about  1783. 

Schmidt's  goniometer  consists  of  a  positive  eye- 
piece with  a  single  cobweb  filament  stretched  (Ua- 
metrically  across  it  in  a  circular  frame  capable  of 
rotation ;  the  edges  of  the  frame  are  graduated  in 
degrees.  By  rotation  of  the  frame  the  fibment  is 
placed  successively  in  line  with  the  directions  of  the 
two  sides  of  the  crystal,  and  the  difference  in  the 
d^rrees  is  observed. 

Wollaston's  reflecting  goniometer  consists  of  a 
graduated  circle  provided  with  a  vernier  reading  to 
minutes.  The  axis  of  the  circle  is  a  hollow  tube 
within  which  is  a  smaller  axis,  each  of  which  has  a 


milled  head  a  b,  allowing  the  smaller  axis  to  be 
turned  independently  of  the  circle. 

The  crystal  to  be  examined  is  inserted   in  the 
holder  e  and  fixed  by  wax,  so 
that  its  edge  may  be  parallel  Fig.  2267. 

to  the  axis  of  motion  ;  tnis  ad- 
justment is  determined  by 
causing  a  horizontal  line  seen 
by  reflection  from  each  face  of  i 
the  crystal  to  coincide  with 
another  hoiizontal  line  viewed 
by  direct  vision.  The  instru- 
ment is  then  turned  until  the 
horizontal  object  is  seen  re- 
flected in  one  of  the  faces.  The 
smaller  axis  is  then  held  fast, 
and  the  other  turned  until  the 
index  of  the  vernier  is  brought  QonUnneter. 
to  the  zero  of  the  graduated 
limb.  The  circle  with  the  smaller  axis  is  then 
turned  around  till  the  same  object  is  seen  by  reflec- 
tion in  the  other  face  of  the  crystal.  The  are  passed 
tlirough  by  the  circle  measures  the  supplement  of 
the  angle  formed  by  the  two  faces  of  the  crystal, 
and  for  convenience  the  supplements  are  laid  down 
on  the  circle  so  that  the  an^le  is  read  directly, 
avoiding  the  trouble  of  calculation. 

Gonx>r*rhGB'a-«3rr'inge.  {SurguxU.)  An  instru- 
ment for  injecting  the  urethra.  The  illustration 
shows  an  instrument  a  of  which  has  a  nozzle  and 
three  distending  fingers.  It  is  introduced  in  the 
form  shown  at  a,  and  then  distended  so  as  to  ex- 
Fig.  2268. 


vonofT  Aqm-  SjfTittg$* 


pand  the  urethral  wall  and  expose  it  more  fuUy  to 
the  action  of  the  liquid  which  is  ejected  at  the  noz- 
zle. 6  is  a  form  of  urethral  irrigator  having  rows 
of  holes  throughout  a  suflicient  portion  of  its  length. 

Gk>od»-w^on.  The  English  term  for  a  rail- 
way freight-car. 

Goose.    A  tailor^s  smoothing  and  pressing  iron. 

Goose-neck.  I.  (Nautical.)  a.  An  iron  fitted 
at  the  end  of  a  yard  or  boom  for  various  purposes. 

b,  A  davU. 

2.  {Hydraulics,)  A  nozzle  having  a  universal- 
joint  connection  to  the  stand-pipe  on  a  fire-engine. 

Gooee-'wing.  (Nautical.)  Another  name  for 
studding-sail. 

Go-out.  (Hydraulic  Engineering.)  A  sluice  in 
an  embankment  for  allowing  water  to  escape  from 
tidal  lands  when  the  tide  is  out. 

Gore.  1.  An  angular  piece  of  doth  at  the  nar- 
rowing part  of  a  sail. 

2.  An  angular  place  of  planking  used  in  fitting 
the  skin  of  a  vessel  to  the  frames. 

8.  An  angular  piece  inserted  into  a  garment  to 
enlarge  or  strengthen  it     A  museL 

Gore-strake.  (Shipbuilding.)  A  strake  which 
terminates  before  reaching  the  stem  or  stem-post. 
Such  strakes  are  at  or  near  the  center  of  the  ship  to 
lessen  the  spiling  of  the  plank. 

Gorge.  1.  (Fortification.)  A  line  joining  the 
inner  extremities  of  a  work ;  as,  — 
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A  line  drawn  between  the  rear  ends  of  the  faces 
fit  m  redan. 

A  line  across  the  narrow  portion  of  a  bastion,  from 
the  points  of  junction  of  ita  flanks  Vfith  the  curtains. 

2.  {M€uonry.)  A  small  groove  at  the  under  side 
of  a  coping,  to  keep  the  drip  from  reaching  the  wall. 
A  throat, 

8.  (Nautical.)    The  groove  or  score  of  a  pulley. 

Ck>rge-tiook.  Two  fish-hooks  separated  by  a 
piece  of  lead. 

Gk>r'get.  (Surgical.)  a.  A  lithotomic  cutting- 
instrument. 

b.  A  canulated  or  concave  conductor ;  called  also 
a  blunt  gorget. 

Gtor'gon-elle'.    (Fabric.)    A  Dutch  cloth. 

Oor'gon  Steam-en'g^e.  A  form  of  direct- 
action  steam-engine,  invented  by  Seaward  (Britain), 
as  a  means  of  obviating  the  use  of  the  beam  in  ^na- 
rine-engines.  It  is  called  the  "  Oorgon  "  engine,  from 
having  been  first  employed  in  an  English  govern- 
ment steamer  of  that  name. 

a  is  the  steam-cylinder  and  b  the  piston-rod,  which 
is  connected  to  the  crank  c  by  the  rod  d.  The  head 
of  the  piston-rod  is  guided  vertically  bv  the  parallel 
motion,  as  follows  :  «  is  a  rocking  standard,  carrying 
At  its  upper  end  the  fulcrum  upon  whibh  the  beam 
The  beam  is  jointed  at  ^  to  the  cross-head 


turns. 
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of  the  piston-rod,  and  also  to  the  radius  bar  t,  which 
turns  upon  Ar  as  a  center.  The  outer  end  m  of  the 
beam  serves  to  work  the  air-pump  n.  ois  the  steam- 
pipe  by  which  steam  is  conducted  to  the  valve-chara- 
oer  p.  qia  the  valve-chamber  of  the  eduction- valve, 
which  IS  connected  to  the  condenser  r,  the  upper 
portion  of  which  forms  the  hot-welL 

Go«'Ba-mer.    (Fabric.)    A  very  thin  gauze. 

Gtouge.  1.  (Wood-toorking.)  A  chisel  with  a 
carved  blade  adapted  to  make  a  rounded  groove  in 
catting  or  turning  wood. 

They  are  known  aaflat,  middle,  and  qtiick  ;  their 
carves  being  respectively  obtuse,  medium,  and  acute. 

The  gouge  existed  in  early  ages  in  stone,  bone, 
and  bronze. 

2.  (Bookbinding.)  A  finisher's  hand-tool  for  blind- 
tooling  or  gilding,  having  a  face  which  forms  a 
carve. 

8.  A  shaped  indsing-tool  used  for  cutting  out 
forms  or  blanks  for  gloves,  envelopes,  or  other  ob- 
jects cut  to  a  shape  from  fabric,  leather,  or  paper. 

Qooge-bit.    A  wood-boring  tool  used  in  a  brace. 


It  has  a  rounded  end,  and  a  groove  which  contains 
the  chips.     See  Bit. 

Googe-slip.  Oil-stone  or  hone  slip,  for  sharpen- 
ing on  the  coDcave  side  of  the  edge  of  the  gouge. 

Gov'exn-or.  1.  (Steam-engine.)  A  device  which 
regulates  the  admission  of  steam  to  the  engine  accord- 
ing to  the  rate  of  motion.  The  .intention  is  to  main- 
tain uniform  velocity,  and  any  acceleration  of  speed 
above  a  given  rate  causes  a  valve  to  be  partially 
closed,  diminishing  the  area  of  steam  passage  ;  con- 
trariwise in  case  of  flagging  in  the  speed  of  motion 
of  the  engine.  The  favorite  form  of  governor  has  a 
pair  of  balls  suspended  from  a  vertical  shaft,  so  as 
to  swing  outward  when  the  shaft  is  rotated.  The 
greater  the  speed  the  greater  the  centrifugal  force, 
and  consequently  the  farther  the  balls  depart  from 
the  axis  of  rotation  ;  the  inclination  of  the  ball  arms 
is  made  effective  in  working  the  valve. 

This  use  of  the  device  of  the  two  suspended  revolv- 
ing balls,  whose  circle  of  revolution  widens  as  the 
speed  of  the  engine  inci'eases,  is  due  to  James  Watt, 
who  adapted  it  from  an  ancient  device  in  win<lmills. 

The  fuU-pa^e  engraving  opposite  to  page  998  shows 
fifteen  variations  in  form  and  structure  of  the  ball- 
jjovernor,  two  forms  in  which  a  propeller-wheel  acts 
in  a  lifj^uid,  and  one  form  in  which  the  pressure  of 
steam  is  directly  upon  the  valve. 

In  a  the  balls  receive  their  rotation  from  the 
bevel  gearing  above,  increment  of  speed  causing  the 
balls  to  flv  outward  and  raise  the  sliding  sleeve  on 
the  spindle.  To  this  sleeve  is  connected  the  end  of 
a  lever  arm  whose  vertical  oscillations  are  communi- 
cated to  the  butterfly  or  throttle  valve,  as  in  Figs. 
koTl. 

In  b,  the  balls  receive  rotation  by  the  bevel 
wheels,  next  below  the  sliding  collar.  To  the  collar 
is  attached  a  sleeve  on  which  the  lower  bevel-gears 
remain  at  rest  as  long  as  the  pin  on  the  said  sleeve 
is  not  in  contact  with  either  of  the  studs  projecting 
from  the  upper  and  lower  surfaces  of  the  respective 
bevel- wheels.  This  is  the  position  shown  in  the 
cut,  and  is  that  assumed  when  the  engine  is  running 
at  the  required  speed.  Should  the  speed  be  ac- 
celerated, the  raising  of  the  balls  would  raise  the 
sleeve  and  its  pin,  and  thereby  rotate  the  upj>er 
bevel-wheel,  turning  in  one  direction  the  miter- 
wheel  with  which  it  engages.  If  the  speed  fall 
below  the  medium,  the  pin  on  the  sleeve  falls  and 
turns  the  other  bevel-wheel,  moving  the  miter-wheel 
in  the  other  direction.  The  horizontal  shaft  of  the 
miter-wheel  operates  the  throttle  valve  or  gate  of  the 
pen-stock. 

c  acts  bv  substantially  the  same  means  through  a 
system  of  levers  upon  a  belt-shifter.  I  n  the  medium 
position  the  belt  runs  on  a  loose  pulley  ;  but  when 
the  balls  rise  by  acceleration  of  speed  or  fall  by  re- 
tardation, the  belt  is  shifted  on  to  the  upper  or  the 
lower  pulley,  which  pulleys  act  upon  tne  valve  or 
gate  requiring  adjustment. 

In  d,  instead  of  the  arms  being  connected  with  a 
slide  working  on  a  spindle,  they  cross  each  other 
and  are  elongated  upwardly,  where  they  connect 
with  the  valve-rod  by  two  short  links. 

Pickering's  governor  e  has  balls  on  springs,  the 
upper  ends  of  which  are  attached  to  a  collar  fixed 
on  the  spindle,  and  the  lower  end  to  a  collar  on  the 
sliding  sleeve.  The  springs  bend  outward  propor- 
tionally to  the  centrifugal  force  of  the  balls,  and 
thereby  raise  the  sleeve,  acting  upon  a  rod  which 
diminishes  the  area  of  induction  steam  opening. 
A  diminution  of  speed  has  the  contrary  effect. 

In  /  the  balls  ascend  the  parabolic  arms  as  they 
fly  outward  when  the  motion  of  the  engine  is  ac- 
celerated, and  conversely.  Anti-friction  wheels  assist 
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the  balls  in  the  ascent.  Rods  from  the  axes  of  the 
rollers  connect  to  a  collar  whose  motions  are  com- 
municated to  a  lever  which  acts  upon  the  butterfly- 
valve. 

In  g  the  upper  ends  of  the  ball-arms  have  cogged 
sectors  which  act  upon  the  racks  on  the  axial-rod  to 
depi-ess  or  raise  it. 

In  h  the  oscillating  weighted  arm  assumes  a  more 
horizontal  position  with  increase  of  speed.  Its  nor- 
mal or  stationary  position  is  shown  in  the  illustra- 
tion, its  arms  being  out  of  poise. 

i  has  balls  upon  toggle-arms,  and  resembles  figure 
tf,  in  which  they  are  on  springs. 

In  j  the  elbows  of  the  arms  are  connected  by  a 
spring  whose  midlength  is  attached  to  a  sleeve 
which  slips  on  the  spindle  as  the  balls  rise  or  fall. 

k  shows  the  connection  of  a  governor  similar  to  a, 
with  the  butterfly-valve  of  a  steam-pipe  ;  and  I  is 
an  illustration  of  a  governor  similar  to  a,  but  driven 
by  a  band-wheel  below. 

Tyson's  governor  m  m',  1861,  has  its  arms  sus- 
pended from  a  horizontal  axis  which  rotates  with 
the  vertical  spindle.  He  states  that  his  object  is  to 
avoid  **  the  friction  which  resists  the  free  movement 
of  the  weighted  arms  \\\  ordinary  governors  and  at- 
tain the  desirable  sensitiveness.*'  m  is  an  elevation, 
and  m'  a  plan  view  looking  upon  the  balls  in  mo- 
tion, showing  them  swinging  tangentially  to  a  circle 
whose  radius  is  equal  to  the  length  of  the  axis  of 
suspension.  When  the  engine  starts,  their  inertia 
first  comes  into  play,  and  increment  of  speed  causes 
them  to  rise  in  the  prescribed  planes,  the  balls 
themselves  describing  an  orbit  of  increasing  radius. 
It  is  supposed  to  be  more  sensitive  than  the  form  in 
which  the  balls  swing  radially  outward,  but,  like 
them,  has  the  disadvantage  of  lateral  pressure  in  its 
bearings,  as  the  balU  are  compelled  to  rise  in  lines 
which  are  not  the  natural  result  of  the  forces  which 
actuate  them.  In  Tyson's  the  line  of  rise  and  fall 
is  tangential  to  a  circle  of  given  radius  ;  in  the  ordi- 
nary governor  it  is  directly  radial. 

In  Shive's  governor,  n  n\  the  balls  swing  at  an 
angle  which  is,  as  seen  at  n',  a  compromise  bietween 
the  two  last  described.  The  axes  of  the  mandrels  on 
which  the  ball  arms  vibrate  are  tangential  to  the 
spindle,  at  a  point  distant  about  the  semi-diameter 
of  the  ball  from  the  axis  of  revolution  of  the  vertical 
spindle.  The  balls  thus  swing  outwardly  and  back- 
wardly,  so  that  the  inertia  as  well  as  centrifugal 
action  of  the  balls,  is  brought  into  play.  They  are, 
however,  compelled  to  rise  in  the  prescribed  airec- 
tion,  a  compromise  between  the  raoial  and  the  tan- 
gential. 

Degener's  governor,  1856,  was  designed  to  give  to 
the  pendulum  balls  "a  motion  independent  of  the 
motion  of  the  spindle  aside  from  their  vibratory 
motion,  by  m'mns  of  the  diverging  spiral  inclines 
....  for  the  purpase  of  obtaining  a  moro  sensitive 
action  of  the  i)enaulums."  The  collar  from  which 
the  pendulums  are  swung  is  allowed  to  turn  upon 
the  spindle.  The  spirals  are  intended  to  **  act  un- 
der the  pendulums  and  assist  in  throwing  them 
upward  "  when  the  i-ate  is  increasing,  or  downward 
when  the  speed  is  checked.  The  diverging  spiral 
inclines  are  of  a  shape  approximating  the  line  of 
ascent  and  descent  of  the  ball  arms  under  increment 
and  decrement  of  speed,  and  can  only  permit 
freedom  of  motion  at  one  ratio  of  increase  or  de- 
crease of  speed.  Freedom  of  motion  is,  however, 
not  intended,  but  the  inclines  are  intended  to  com- 
pel quick  response. 

In  Knight's  governor.  Figs,  o,  </,  o",  cT,  the  hinging 
axis  of  each  ball  arm  has  a  capacity  for  adjust- 
ment iu  a  plane  at  right  angles  to  the  axis  of  revo- 


lution, so  that  as  the  hinging  axis  permits  tha 
vertical  motion  of  the  ball,  the  adjustment  in  a 
horizontal  plane  of  the  bearing  of  the  said  hinging 
axis  shall  permit  the  outward  swing  of  the  ball,  the 
two,  in  ftict,  forming  a  universal  joint  permitting 
the  ball  to  follow  the  line  of  motion  due  to  the 
speed  aud  the  proportions  of  the  parts.  In  cases 
where  the  balls  are  comfielled  to  rise  in  a  certain 
plane,  they  can  only  do  so  with  perfect  freedom 
when  running  at  one  definite  speed,  and  their  mo- 
tion on  their  hinging  axes  can  never  be  perfectly 
free  when  running  above  or  below  the  said  definite 
rate  ;  this  fact  is  recognized  by  the  introduction  of 
the  usual  guides,  as  eXab  cdk  I,  which  pn^scribe 
the  path  of  motion,  and  which  would  be  unneces. 
sary  were  the  actions  of  the  balls  unconstrained. 
Any  guide  or  immovable  axis  which  tends  to  warp 
the  balls  from  their  true  line  of  motion  aflects  the 
freedom  of  their  movements,  entails  additional  fric- 
tion, and  intercepts  or  prevents  their  delicate  and 
instant  response  to  an  acceleration  or  retardation  of 
speeifl.  If,  upon  an  increase  of  speed,  the  arms  or 
hinging  joints  of  the  balls  have  a  tendency  by  a  lat- 
eral strain  or  pressure  to  bind  or  rub,  it  is  manifest 
that  the  balls  cannot  instantly  respond,  but  that  a 
cumulative  force  and  speed  will  be  renuired  to  obtain 
such  a  response  as  would  more  quickly  result  were 
the  balls  perfectly  free  to  respond  in  their  own  "way  ; 
and,  in  fact,  the  motion  due  to  the  inertia  of  the  balls 
developed  upon  an  accession  of  speed  and  manifested 
by  their  tendency  to  lag  behind  is  much  more  im- 
mediately responsive  and  active  than  the  tendency 
to  assume  a  more  radial  relative  position  which 
presently  results.  In  this  governor  the  balls  are 
free  to  swing  in  such  direction  as  may  be  induced  by 
their  speed  and  propoitions,  a.sceiiding  or  descending 
under  changes  of  speed  in  such  curves  as  may  result 
from  the  combined  forces  of  gravity  and  centrifugal 
impulse,  under  the  condition  of  free  pivotal  attach- 
ment to  bearings  which  are  permitted  to  rotate  iu  a 
horizontal  plane. 

Fig.  0  is  an  elevation  of  one  mode  of  application 
of  this  principle,  the  balls  swinging  upwaid. 

o'  is  a  top  view  of  the  same. 

d*  shows  the  balls  at  rest ;  o"'  is  another  form  in 
which  a  spur  or  finger  from  above  the  hin^ng  ^oint 
of  the  ffovemor  arm  projects  upward,  and  is  jointed 
to  a  link  pivoted  above  to  a  spindle  in  the  plate  ; 
the  finger  and  link  together  form  a  toggle,  which 
brings  the  upper  plate  nearer  to  the  lower  one,  the 
two  ends  of  the  toggle  being  hinged  in  bearings 
which  are  capable  of  horizontal  rotation  in  the  re- 
spective plates.  The  downward  motion  of  the  balls 
restores  the  normal  position.  The  jmrts  may  be  so 
arranged  as  to  stra^hten  the  toggle  by  the  raising 
of  the  ball,  if  so  desired. 

Modifications  are  shown  in  the  patents  wherebr 
either  the  tangential  or  radial  motions  of  the  ball 
may  be  utilized,  or  an  effect  obtained  from  the  sum 
of  the  two  motions. 

Some  other  forms  than  the  pendulous  ball  may  be 
referred  to. 

^  is  a  governor  in  which  the  valve  i«  operated  by 
the  direct  pressure  of  steam  upon  a  piston  on  its  stem. 
The  piston  operates  in  a  smaller  cylinder,  taking 
steam  from  the  main  cylinder. 

q^  i^  Huntoon's  hydraulic  governor,  in  which  a 
propeller-wheel  works  in  a  liijuid  whose  resistance 
causes  the  propeller-shaft  to  rise  in  a  dwp-ee  propor- 
tioned to  the  rate  of  speed.  The  sectoral  frame  with 
its  draw-pawls  has  a  constant,  reciprocating,  rotary 
motion,  and  when  either  of  the  pawls  comes  in  contact 
with  the  ratchet,  it  causes  the  ratchet-shaft  to  rotate 
to  actuate  the  steam- valve.  The  rocker-frame  is  acta- 
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«ted  by  the  governor,  and  its  cams  bring  one  or 
other  of  the  pawls  in  contact  with  the  ratchet,  ac- 
cording to  the  variation  of  the  speed  above  or  below 
the  desired  point. 

r  is  a  somewhat  similar  contrivance,  in  which  the 
lon^tadinal  position  of  the  propeller  in  the  water- 
cyhiider,  due  to  its  rate  of  speed,  determines  by  the 
connecting  rack  and  segment  the  position  of  the  valve 
in  the  steam-pipe. 

Silver's  momentum-wheel  governor  has  a  heavy 
revolving  wheel,  whose  momentum  acts  upon  the 
throttle- valve  when  any  change  occurs  in  the  rate  of 
motion  of  the  engine.     See  also  Marine-governor. 

The  hydraulic  governor  or  cataract  is  the  inven- 
tion of  Smeaton.  A  quantity  of  water  is  pumped  at 
each  stroke,  and  forced  by  counter  weights  through 
an  orifice  of  a  certain  size.*    See  Cataract. 

Davis's  governor  (English)  consists  of  a  single 
hollow  ball  with  a  zone  round  it,  having  an  opening 
through  the  bottom  to  admit  of  an  upnght  spindle, 
attached  to  the  ball  by  a  joint  in  its  center.  .  One 
side  of  the  ball  and  zone  is  made  much  heavier  than 
the  other,  and  consequently,  when  at  rest  or  moving 
slowly,  it  hangs  down ;  but  when  driven  fast,  the 
centrifugal  force  of  the  heavy  side  overcomes  its 
gravity,  and  the  zone  assumes  a  nearly  horizontal 
position.  When  this  is  the  case,  a  small  link  inside 
the  ball,  jointed  on  one  side  of  the  axis,  lowers  the 
usual  brass  collar  on  the  spindle,  and  shuts  o£f  part 
of  the  steam,  till  the  diminishing  speed  allows  the 
gravity  of  the  zone  to  overcome  the  centrifugal  force, 
and,  the  link  being  raised,  the  throttle- valve  is 
opened  under  to  admit  more  steam. 

In  Mosman's  chronometric  governor,  one  of  two 
ahafts  has  rotation  directly  from  the  engine,  its  speed 
being  relative  to  that  of  the  engine.  The  other  shaft 
has  motion  from  the  engine,  but  its  speed  is  regu- 
lated by  a  pendulum  or  iMlance-wheel.  A  variation 
in  speed  causes  a  longitudinal  movement  in  the  shaft 
which  is  connected  to  the  governor  valve. 

2.  {Oas. )  A  device  which  regulates  the  passage  of 
pa  from  the  holder  to  the  mains,  admitting  it  thereto 
in  quantities  determined  by  the  rate  at  which  it  is 
nsed.  The  pressure  in  the  mains  determines  the 
area  of  the  opening  through  which  the  gas  enters. 
See  Gas-oovernor. 

GoT'em-or  Cnt-ofl  An  automatic  arrangement 

in  which  the  acceleration  or  re- 

ng.  2270i  tardation  of  the  motion  of  the 

""''"•"'"*    ''"8  to  changes  of 

igincjismside  to 

am  at  an  earlier 

i  of  the  stroke  of 

that  with  the  in- 


valve-gear  was  first  published  in  the  "  Repertory  of 
Patent  Inventions"  for  1826,  as  the  invention  of 
James  Whitelaw. 

There  are  many  forms  of  this  device,  and  the  ap- 
plications are  made  to  slide  and  to  puppet  valves, 
in  the  illustration  it  is  shown  as  appliea  to  a  cylin- 
drical valve.  The  variable  cam  C  on  the  stem  which 
is  raised  or  depressed  by  the  vertical  motions  of  the 
governor-balls  makes  two  revolutions  to  each  stroke 
of  the  engine.  The  two  distinct  fields  of  the  cam 
have  ditferent  radii,  and  act  upon  the  short  arm  of 
a  bell-crank  lever  1)  connected  at  its  other  end  to  the 
stem  of  a  balanced  cylinder- valve  E,  which  governs 
the  admission  of  steam  to  the  cylinder. 

Gov'em-or-valve.  1.  A  valve  in  a  steam -pipe 
operated  by  the  gov- 
ernor to  vary  the  area  Fig.  2271. 
of  steam,  opening  ac- 
cording to  the  rate  of 
moving,  and  conse- 
quently the  require- 
ment of  the  engine  ; 
the  object  being  to 
maintain  a  uniform 
rate. 

2.  A  governor  cut- 
off is  an  induction- 
valve  in  a  steam-chest, 
so  connected  to  the 
governor  as  to  be  in- 
fluenced in  its  throw 
by  the  si)eed  of  the 
latter.  When  the 
governor  nins  at  ac- 
celerated speed,  the 
])eriod  of  induction  of 
steam  is  at  the  shortest,  and  the  steam  is  used  ex- 
pansively. When  the  rate  is  depressed,  the  steam 
induction-port  is  kept  open  for  a  longer  time.  This 
variation  in  the  action  of  the  valve  is  automatic, 
and  derived  from  the  goveraor.  See  Governor. 
Gov'ern-or-valve  Gear.  An  arrangement  of 
paits  whereby  the  position 
of  the  governor-balls,  re- 
sulting from  their  rate  of 
motion,  is  made  to  act  upon 
the  induction-valve  of  an 
engine.  In  the  example, 
the  two  eccentrics  are  con- 
nected to  a  link-motion, 
which  is  adjusted  by  con- 
nection to  the  governor- 
stem. 

Orab.  1.  An  implement 
for  clutching  objects  for  the 
purpose  of   raising  them. 


Governor'  Vahfe, 


rig.  2272 


and  when  great- 
k  Is  imposed  on 
^e  or  tne  steam- 
re  flags,  the 
cylinder  shall 
receive  steam 
from  the  boiler 
during  a  lai^r 
proportion  of  the  stroke  of  the  piston. 
The  combination  of  the  governor  with  a  cut-off 


GFtfoenMT  CiO^qf  VaiM, 


Governor  Yaive-Oear. 


The  term  is  specially  applied  to  devices  for  with- 
drawing pipes,  drills,  reamers,  etc.,  from  artesian, 
oil,  and  other  wells  which  are  drilled,  bored,  or 
driven. 

Two  forms  are  shown  :  one  has  a  pair  of  serrated 
jaws,  which  embrace  the  pipe  or  rod  and  bite  upon 
it  when  the  grab  is  lifted. 

In  the  other  form,  the  serrated  jaws  of  the  hollow 
cylinder  are  driven  down  upon  the  tool  to  be  ex- 
tracted, and  by  their  inclined  rear  faces  and  locking 
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collar  grasp  the  same  when  the  grab  is  lifted.    To 
detach  the  grab,  the  collar  ia  lift^  by  the  hook. 


ng.  2278. 


Fig.  2274. 


Orate. 

2.  A  large  East  Indian  coaster,  two  masted,  with 
a  prow  stem,  and  of  from  150  to  300  tons'  bunien. 

Grade.  The  inclination  from  the  horizontal  of  a 
portion  of  a  road  or  railroad.  It  is  expresse<l  in  de- 
grees, in  feet  per  mile,  or  as  a  foot  in  sucti  a  distance  ; 

A  grade  of  3'. 

A  grade  of  35  feet  per  mile. 

A  grade  of  1  foot  in  240.    See  Inclined  Plane. 

Qra'di-ant.  {Civil  Engineering.)  The  inclination 
of  a  slope. 

Ora'di-ent-poit  1.  (Railroad  Engiruering.) 
One  placed  by  the  side  of  the  track,  at  a  change  of 
grade,  carrying  a  board  slanted  to  the  slope  and  in- 
dicating in  figures  the  grade  in  feet  per  100,  or  other- 
wise. 

2.  A  stake  set  in  the  gronnd  and  marked  to  indi- 
cate the  proper  hight  of  an  embankment  or  of  road 
metal  at  that  point. 

Qra*dine'.  A  toothed  chisel  used  by  sculptors. 
See  Marteline. 

Ghrad'ing-in'stm-ment  A  level  with  an  ali- 
dade, a  transit  or  other  siffhting  instrument,  by 
which  the  angle  of  inclination  of  a  slope  may  l>e 
measured,  or  a  row  of  stakes  driven  to  mark  a  given 
gradient. 

Orad'ing-plow.  One  used  for  breaking  up  soil 
or  plowing  down  banks,  in  order  to  fit  the  earth  for 
being  scooi)ed  up  by  the  earth-scraper,  and  thereby 
deported. 

Qrad'ing-Borap'er.  A  large  two-handled  shovel 
drawn  by  a  pair  of  horses  and  used  as  an  earth-scoop 
for  raising  and  removing  loosened  earth.  It  is  used 
in  road-making,  scooping  out  beds  of  canals  in  cer- 
tain situations,  and  otherwhere  when  the  soil  is 
suitable  and  the  distance  where  it  is  to  be  deposited 
is  not  too  great.     See  Earth -scraper. 

Qrad'a-at-ing-in^trn-ment  The  work  of 
graduating  or  dividing  instruments  of  precision, 
though  now  veiy  generally  performed  automatically, 
was  formerly  effected  entirely  by  hand,  by  stepping 
off  the  succesnive  divisions  of  the  scale  or  circle,  or 
by  successive  bisections  of  a  line  or  chord.  This 
latter  naturally  suggests  itself  with  regard  to  a  line, 
but  with  a  circular  arc  the  case  is  different ;  there, 
if  it  is  desired,  as  is  universally  the  ca.se,  to  preserve 
the  division  into  degrees,  af^er  the  radius  has  been 
applied  six  times  to  the  circumference,  giving  arcs 
or  60*,  the  farther  subdivision  requires  trisections 
and  even  divisions  into  fif^  operations  which  are 


very  difficult  to  perform  in  practice  without  the  aid 
of  very  accurately  constructed  mechanism. 

Roemer,  in  constructing  a  circle,  decided  rather 
to  rely  on  stepping-off  arcs  of  about  10 ,  and  applying 
a  subsequent  correction  for  any  discrepancy  which 
should  exist  between  the  number  actually  laid  down 
and  that  which  should  be  contained  in  a  quadrant 
of  the  circle.  Dr.  Hooke  proposed  the  employment 
of  an  endless  st:rew  for  uividing  the  edge  of  his 
quadrant,  and  this  was  actually  used  by  Tonipion  in 
graduating  Flamsteed's  sector,  probably  under  the 
supervision  of  Hooke. 

Graham,  who  attained  great  reputation  as  an  in- 
strument-maker as  well  as  clock-maker,  adopted  the 
principle  of  continuous  bisections  by  means  of  a  beam- 
compass.  In  the  instruments  constructed  by  him 
for  Ualley  and  Bradley,  the  arc  of  60'  was  divided 
into  64  parts,  making  96*  instead  of  90"  to  the  quad- 
rant. It  was  deemed  preferable  to  make  the  propor- 
tionate correction  on  each  angle,  rather  than  to  trust 
to  the  uncertainty  of  a  division  to  thirds  or  fifths. 

Bii-d,  1750,  subsequently  improved  the  system  by 
constructing  scales  of  equal  {larts,  enabling  him  to 
preserve  the  division  of  90"  by  successive  bisections. 
His  manual  skill  and  care  procured  him  merited  rep- 
utation as  a  maker  of  accurate  instruments. 

Ramsden  followed  with  his  dividing-engine,  1766» 
the  ^neral  principles  of  which,  variously  modified 
and  improved  by  Troughton  and  others,  are  still  em- 
ployed in  the  construction  of  like  instruments. 

In  this,  a  horizontal  wheel,  turning  on  a  vertical 
axis,  has  a  toothed  edge,  which  is  advanced  a  certaiu 
amount,  say  10'  of  arc  by  each  revolution  of  an  end- 
less screw  with  which  it  gears.  The  screw  is  turned 
by  a  treadle,  the  connecting  mechanism  being  such 
that  it  may  be  adjusted  to  turn  a  whole  revolution 
or  any  desired  j)art  of  a  revolution  by  a  movement 
of  the  treadle. 

For  this  invention  he  received  a  reward  of  £  60O 
from  the  British  government,  on  condition  of  execut- 
ing the  divisions  on  the  instruments  of  other  makers 
at  a  fixed  price  for  each  instrument.  An  instrument 
of  this  kind,  by  Troughton  k  Sims,  is  in  the  Coast 
Survey  Building,  Capitol  Hill,  Washington. 

Hindley,  1740,  had  invented  a  dividing-engine, 
upon  which  this  of  Troughton  is  said  to  have  been 
based.  It  also  served  for  cutting  the  teeth  for  clock- 
wheels.     See  also  Dividing-engine. 

In  addition  to  original  graduation  by  the  beam 
compass  and  engine,  the  dividing  of  a  scale  or  a 
circle  is  performed  (and  this  is  the  most  common 
practice  with  regard  to  ordinary  instruments)  by- 
means  of  a  dividing-plate^  which  is  itself  originally 
'graduated  with  great  care.  This  consists  of  a  circle 
carrying  a  pivoted  straight-edge,  and  is  fixed  to  and 
concentric  with  the  circle  to  be  divided.  The 
straight-edge  is  moved,  step  by  step,  a  distance,  lO' 
or  15^,  indicated  on  the  dividing-plate,  and  at  each 
move  a  clean  straight  cut  is  made  in  the  limb  of  the 
instrument  being  graduated.  The  knife  has  one  flat 
side  and  somewhat  resembles  a  graver,  but  is  drawn 
toward  instead  of  being  pushed  from  the  artist.  At 
each  degree  the  marks  made  are  longer,  their  length, 
and  that  of  the  smaUer  divisions,  being  bounded 
by  concentric  circles  previously  described  on  the 
limb. 

Froment  invented  a  machine,  driven  by  rotary 
electro-magnets,  in  which  the  object  to  he  graduated 
was  slowly  and  intermittingly  pushed  forward  by  a 
screw,  while  a  fine  steel  or  diamond  point  was  auto- 
inatiodly  caused  to  make  a  cut  at  each  cessation  of 
the  feeding  motion.  He  thus  succeeded  in  crowding 
25,000  lines,  with  distinct  and  equal  intervals  be- 
tween them,  within  the  space  of  an  inch.     Nobert 
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■aooeeded  in  ruling  more  than  eight  times  as  fine. 
See  Nobert's  TesT-platbs. 

Whitworth  has  graduated  micrometers  by  which 
the  almost  inappreciable  quantity  of  one  millionth 
of  an  inch  can  be  measured.  See  Dividinq-enoine  ; 
Measurino-machinr. 

Orad'u-ated-bot'tle.  One  having  horizontal 
marks  blown,  pn%sed,  or  cut  on  its  side  to  indicate 
quantity  of  contents  at  given  levels.  Sometimes  the 
stopper  is  hollow,  forms  a  cup,  and  has  graduations 
for  aoses  of  certain  amounts. 

Grad'u-a'ted-cup.  A  medicine-cup,  on  whose 
sides  are  marks  to  indicate  quantities  at  given  levels. 
If  of  glass,  they  are  usually  impressed  in  the  mold  ; 
if  of  porcelain,  they  are  painted  on  the  ware  before 
burning. 

Ghrad'u-a'ted-glaM.  A  tube  with  a  foot,  and 
with  horizontal  marks  at  varying  hights  to  indicate 
quantity  of  contents.     A  measuring-glass. 

Grad'u-a'tor.    An  apparatus  in  which  a  solution 
IB  allowed  to  trickle  over  a  lai*ge  extent  of  surface, 
daring  which  it  is  exposed  to  a  current  of  air. 
Thu  is  adopted  in  the  salt-works  of  Montiers,  in 
the  Tarantaise,    Switzerland,    where 
Fig.  2375.        brine  having  1.83  per  cent  of  saline 
f     matter  is  condensed  to  such  a  degree 
'    of  saturation  as  to  be  profitably  evap- 
orated by  boiling.    It  is  trickled  over 
lagots  of  thorns  placed  in  frames,  and 
acquires  a  density  of  22  per  cent. 

Another  plan  is  to  let  it  trickle  over 
suspended  ropes  upon  which  it  crys- 
tallizes and  is  broken  off.     The  ropes 
last  twenty-live  years  ;    the  fagots, 
seven  years. 
L-     Vinegar  is  manufactured  by  expos- 
7  iiig  a  large  surface  to  oxidation  m  a 
Gradmator.       similar  manner,  the  cider  or  alcoholic 
solution    being    suffered    to    trickle 
through  a  vat  filled  with  b^h  shavings,  through 
which  a  current  of  air  is  simultaneously  passed. 

Wort  is  cooled  by  trickling  it  over  pipes  through 
which  a  stream  of  cold  water  is  continuously  passed. 
(Bee  Bbbr-coolek.)  In  De  Grand's  condenser  the 
saccharine  juice  is  passed  over  a  succession  of  steam- 
heated  pipes,  in  order  to  condense  it  before  reaching 
the  vacuum-pan.     See  Condenser. 

Grafting.  1.  {OarperUry.)  A  scarfing  or  end- 
wise attachment  of  one  timber  to  another,  as  in  at- 
taching an  extra  length  or  Cdlse  pile  to  one  already 
driven. 

2.  {NatUical.)    The  tapering  of  the  end  of  a  rope  ; 
usually  covered  by  weaving  yarns  around  it. 
^  8.  {Husbandry.)    The  placing  of  a  scion  of  a  par- 
ticular variety  of  tree  or  shrub  in  a  stock  of  its  own 
or  a  closely  allied  species. 

4.  (Surgical.)  The  transplanting  of  a  portion  of 
•kin  to  a  denuded  surface. 

Onffcing-ohiA'eL    (Husbandry.)   One  for  split- 
tii^  a  stock  for  the  insertion  of  a  scion. 
Oraftfing-knlfe.    A  knife  having  a  blade  for 
splitting  a  limb  and 
Fig.  2276.  a  wedge  for  opening 

the  cleft  for  the  in- 
sertion of  the  scion. 

It  is  used  in  con- 
nection with  a  mal- 
let. 
Omffc'ing-Baw.  A 
tenon-saw  for  cutting  off  stocks  for  grafting.  A 
pruning'Saw. 

Graft^ing-^oL    A  very  strong  spade;   much 
eurvett,  used  in  digging  canals. 
Onffc'ing-wax.    Rosin,  6 ;  beeswax,  1 ;  tallow. 


On^ting'Knife. 


1  ;  melted  together,  to  be  used  warm  when  grafting 
indoors.  Rosin,  4  or  5  ;  l)eeswax,  IJ  to  2  ;  linseed- 
oil,  1  to  H,  for  outdoor  work  the  proportions  vary- 
ing with  the  season  and  temperature.  French 
recipe :  Black  pitch,  28 ;  Burgundy  pitch,  28 ; 
beeswax,  16 ;  grease,  14 ;  yellow  ocher,  14. 

Melt  4  parts  beeswax ;  1  part  Canada  balsam 
(balsam  of  fir) ;  pour  while  hot  on  thin  paper,  so  as 
to  cut  in  strips  for  convenient  use  ;  a  little  vermil- 
ion added  keeps  insects  from  the  scion. 

Another  grafting  composition  used  by  nurseiymen 
is  clay  tempered  with  water,  to  which  a  little  lin- 
seed-oil is  sometimes  added. 

Qraille.  A  single-cut  file,  or  floaty  having  one 
curved  face  and  a  straight  one,  used  by  comb- 
makers.     See  Comb. 

Qraln.  l.  (Weight.)  The  unit  of  weight  in  the 
English  system.  7,000  grains  make  one  pound 
avoirdupois,  and  6,760  grains  one  pound  troy,  or 
apothecary's  weight.     See  Pound  ;  Unit. 

2.  (Painting.)  A  style  of  painting  in  imitation 
of  the  natural  grain  of  wood. 

3.  The  hair  side  of  skin  ;  in  contradistinction  to 
the  fiesh  side. 

4.  (Dyeing.)  Formerly,  a  red  dye  prepared  from 
the  coccus  insect,  or  kermes.  Now  applied  to  a  firm 
dye  as  one  applied  thoroughly  ;  in  the  vx)ol,  not  in 
the  web. 

5.  The  direction  of  the  fibers  in  wood,  etc.,  and 
of  the  strata  or  cleavage  in  stone,  slate,  etc. 

Grain-bin.  A  box  or  a  compartment  in  a  granary 
or  elevator  in  which  grain  is  stored.  In  the  large 
buildings  for  trans-shipping  and  storing  grain,  and 
known  as  elevatorst  the  apartment  at  the  top  of  the 
building  into  which  the  grain -cups  dischai^  has 
distributing-pipes  to  the  various  bins,  and  ^hese 
have  funnei-shaped  bottoms  and  valves  for  diBchai|r. 
ing  their  contents.    See  Elevator, 

Grain-bind'er.  An  attachment  to  a  harvester 
for  binding  a  gavel  into  a  sheaf.     See  Reaper. 

Grain-brms'er.  The  grain-bruiser  is  for  mash- 
ing grain  for  feed,  to  render  it  more  digestible.  It 
does  not  amount  to  grinding,  but  crushes  the  kernel, 
com,  or  oats,  and  puts  it  in  a  better  condition  for 
feed,  for  obvious  reasons  which  need  not  be  explained 
here.  It  is  a  very  common  practice  in  England,  and 
will  be  here  when  economy  -is  much  studied.  A 
bruising-mill.     See  Grikdino-mill. 

The  machine  has  two  iron  rollers  of  differing  di- 
ameters, which  are  turned  by  connecting  cog-wheeU 
of  the  same  size,  so  that  a  rubbing  is  added  to  the 
crushing  action.  A  fluted  roller  below  the  hopper 
receives  the  grain  from  the  hopper  and  feeds  it  to 
the  rolls.     See  Oil-cake  Breaker. 

Grain-clean'er.  1.  A  machine  in  which  wheat, 
oats,  rye,  and  barley  are  separated  from  their  chaff. 

Fig.  2277. 
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dost,  and  pieces  of  straw,  —  the  result  of  the  thrash- 
ing operation.  A  Fannino-mill  ;  a  Winnowinc- 
MACUINE  (which  see). 

2.  The  shoe  or  cleaning  portion  of  a  thrashing- 
machine  which  acts  after  the  thrasher  and  the  straw- 
carrier.    See  Thrashing-machine  ;  Separator. 

S.  A  machine  in  which  grain  is  rid  of  cockle, 
garlic,  etc.,  which  are  so  nearly  the  size  and  weight 
of  the  grain  that  the  si;ie  of  mesh  and  strength  of 
blast  of  the  fanning-mill  are  ineffective.  Fig.  2277 
shows  one  form,  in  which  the  cylinder  has  a  hard 
periphery  which  is  held  in  contact  with  the  smaller 
rollers  by  springs;  the  latter  have  soft  surfaces, 
which  catch  the  cockle,  garlic,  etc.,  and  carry  it 
away  to  be  removed  by  brushes  and  separately  dis- 
chai^d,  while  the  dust  is  blown  away  by  a  fan. 

4.  A  machine  in  which  grain  is  rubbed,  brushed, . 
and  blown  to  remove  smut  and  dust.  See  Smut- 
machine. 

Grain-con- vey'or.  A  series  of  cups  on  an  end- 
less band,  an  archiniedean  screw,  or  a  blast  of  air  to 
carry  grain  in  a  conductor  from  one  place  to  another, 
in  a  thrasfuTf  grain-cUa'ner,  smtU-mill,  mill,  ware- 
housCt  or  elevator. 

Qxain-cra'dle.  A  light,  four-iingered  frame 
attached  to  the  snath  of  a  grain-scythe  so  as  to  catch 
the  cut  grain  and  allow  it  to  be  laid  evenly  in  a 
swath. 

Our  four-iingered  grain-cradle,  whose  post  is 
braced  by  rods,  and  whose  swath  has  a  single  nib 
for  the  right  hand,  seems  to  have  originated  in 
France ;  l^udon  (1844)  speaks  of  it  as  an  ordinary 
tool  in  Normandy. 

Grain-damp'er.  A  device  for  appl3ring  steam 
to  grain  to  scald  the  bran  and  facilitate  the  process 
of  decortication.  A  jet  of  steam  entering  a  tube 
where  the  grain  descends  a  series  of  inclines  is  a 
usual  mptho<l. 

Qrain-drilL  A  grain-drill  may  sow  one  or 
more  rows  of  seed,  but  a  dHlling-machine,  by  com- 
mon consent  apparently,  is  adapted  for  "sowing 
seed  in  equidistant  rows,  on  a  flat  surface  ;  on  the 
top  of  a  narrow  ridge  ;  in  the  interval  between  two 
ridges ;  or  in  the  bottom  of  a  common  furrow. 
Small  grain,  when  drilled,  is  usually  sown  in  the 
first  of  these  ways,  turnips  in  the  second,  and  peas 
and  beans  in  the  third  and  fourth."  —  Loudon. 

The  first  notice  we  find  of  a  grain -drill  is  in  that 
repository  of  the  wonderful,  —  China.  The  Chinese 
machine  is  a  wheelbarrow  with  a  hop- 
per for  the  seed,  and  three  spouts, 
twenty-eight  inches  long,  by  which 
the  grain  reaches  the  ground  ;  it  thus 
drills  three  rows  at  once. 

It  a]ipears  from  a  communication  to 
the  British  Board  of  Agriculture,  that 
a  rude  sort  of  grain-drill  has  been  in 
use  in  India  from  time  immemorial.  < 
It  is  a  drilling  hopper  attached  to  a 
plow  so  as  to  deposit  the  seed  in  the 
furrow. 

The  first  notice  of  a  European  grain* 
drill  Is  one  invented  by  a  German,  and 
pre.sented  to  the  court  of  Spain  in  1647. 
The  same  drill  attracted  tlie  attention 
of  the  E^rl  of  Sandwich,  who  sent  one 
to  England.  Evelyn,  who  died  in  1706, 
speaks  of  it  as  a  machine  of  ^reat 
merit,  and  the  invention  of  a  Spaniard, 
Don  Joseph  de  Lescatello.  Worlidge, 
in  his  **  Husbandry,"  published  1669, 
also  recommends  it.  It  was  fastened 
to  the  tail  of  a  plow,  and  dropped  the 
seed  in  the  furrow. 


It  was  regarded  as  a  curiosity  merely,  until  a  man 
appeared  who  was  able  to  appreciate  it. 

The  system  of  drill  husbandry  of  Britain  is  the 
invention  of  Jethro  TuU,  a  farmer  of  Berkshire,  Eng- 
land, who  was  an  original  thinker  and  innovator. 
He  introduced  his  system  in  1701,  and  published 
his  *'  Horse-hoeing  Husbandry  "  in  1731.  His  spe- 
cial object  in  drilling  was  to  put  the  plants  in  rows, 
which  would  allow  them  to  be  hoed  oy  machinery. 
He  brought  brains  and  money  to  the  scheme,  and 
impoverished  himself,  being  rather  too  far  ahead  of 
his  time.  As  Loudon  obairves,  he  "  had  very  few 
followers  in  England  for  more  than  thirty  years." 
He  died  soon  after  the  publication  of  his  book,  and 
his  son  died  in  a  debtors'  prison,  when  such  things 
were.     Not  so  very  long  ago. 

Jethro  Tull's  first  invention  was  a  kind  of  plow, 
with  drill  attached,  for  sowing  wheat  and  turnips  in 
three  rows  at  a  time  ;  it  consisted  of  two  seed-boxes 
with  a  colter  attached  to  each,  and  following  each 
other ;  behind  them  followed  a  harrow  to  cover  in 
the  seed.  His  object  in  having  two  separate  de- 
posits of  seed,  and  at  different  depths,  was  that 
they  might  not  sprout  at  the  same  time,  and  so  per- 
haps escape  the  ravages  of  the  fly  ;  he  also  invented 
a  tumip-drill. 

About  1790,  Baldwin  and  Wells  of  Norfolk,  Eng- 
land, contrived  several  ingenious  improvements  to 
the  machine,  the  first  of  which  was  in  making  a 
sliding  axletree,  by  which  the  carriage-wheel  could 
be  extended  when  necessary  to  the  width  of  the 
stitches  (lands),  and  so  enable  another  box  with  cups 
and  more  colters  to  be  used.  A  drill  containing 
fourteen  colters  could  be  thus  enlai^gcd  to  contain 
eighteen,  or  even  twenty. 

They  also  constructed  self-regulating  levers,  to 
which  the  colters  were  attached ;  by  han^n^  each 
colter  on  a  separate  lever,  each  lever  swinging  by 
an  ordinary  hinge-joint,  and  having  a  movable 
weight  at  the  outer  end  to  press  the  colter  into  the 
soil  to  the  required  depth. 

After  TuU,  the  machine  was  much  improved  by- 
James  Cooke,  a  clergyman,  of  Lancashire,  England  ; 
his  improvements  have  been  adopted  in  almost  all 
of  the  subsequent  machines  used  in  English  hus- 
bandry. 

Mr.  Ransome  states :  — 

'*  The  seed -box  is  of  a  peculiar  shape,  the  hinder 
part  extending  lower  than  the  forepart.     It  is  di- 

Fig.2278. 
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▼ided  by  partitions,  and  supported  by  adjustable 
bearings  so  as  to  preserve  a  regular  delivery  of  the 
seed,  while  the  machine  is  imfising  over  uneven 
ffround.  The  feeding  cylinder  is  made  to  revolve 
by  a  toothed  wheel,  which  is  fixed  on  each  end  of 
the  main  axle,  and  gears  with  other  toothed  wh^ls 
on  each  end  of  the  cylinder  ;  the  surface  of  the  cyl- 
inder is  funiished  with  a  series  of  cups,  which  re- 
volve with  it,  and  are  of  various  sizes,  according 
to  the  different  seeds  intended  to  be  sown.  These 
deposit  the  seed  regularly  in  funnels,  the  lower  ends 
of   which    lead    immediately   behind  the    colters, 

Fig.  2279. 


ploughed  flat  or  in  ridges.  The  com  and  manure 
are  sometimes  sown  through  the  same  delivery- 
tubes,  but  it  is  better  when  double  tubes  and 
colters  are  adopted,  as  the  seed  is  then  buried  two 
or  three  inches  deeper  than  the  manure  (as  before  de- 
scribed), and  a  i)ortion  of  mold  placed  between  the 
two.  The  boxes  are  suspended  on  a  center  in  the 
middle  of  the  machine,  and  may  be  elevated  or  de- 
pressed, at  either  end,  by  means  of  a  lever,  so  as  to 
keep  them  at  all  times  in  a  horizontal  position,  and 
to  insure  a  regular  delivery  of  both  on  hilly  as  well 
as  on  flat  lands.  This  arrangement  admits  of  the  bar- 
rels, which  deliver  the  manure  and  seeds,  ^  beinc 
driven  by  gear  at  the  ends  of  the  boxes  in  the  usual 


whicl 

an  e^  ,  _ 

working,  when  desired,  by  a  hook  and  link  in  the 
center.  The  seed,  as  it  is  deposited,  is  covered  in 
by  a  harrow  fixed  on  behind.  The  carriage  wheels 
are  larger  than  usual,  by  which  means  the  machine 
is  more  easily  drawn  over  uneven  ground,  and  the 
labor  of  working  is  reduced.*' 

Garrett's  grain-drill  (English)  is  adapted  for  per- 
forming all  the  various  operations  of  seeding  and 
manuring  the  land.  All  kinds  of  grain  and  seeds 
may  be  deposited  at  any  reffuired  distances  apart, 
and  at  any  depth,  either  with  or  without  compost 
or  artificial  manures. 

They  are  constructed  of  various  widths,  and  made 
to  deposit  the  seed  in  rows  from  six  to  fifteen  in 
nomber,  and  to  suit  all  descriptions  of  land,  whether 


StftgU-Row  Drill. 

share  k,  following,  turns  a  furrow  upon  the  sown 
grain,  and  the  wheel  B,  following,  compacts  the  soil 
upon  the  seed. 

Fig.  2281  is  a  vertical  transverse  section  of  the 
usual  American  grain-drill,  which  is  drawn  by  a 
pair  of  horses,  and  has  a  gang  of  shares  in  one  or  two 
banks ;  some  varieties  of  this  drill  have  a  capacity 
for  changing  to  a  single  or  double  bank  drill. 

In  the  example,  the  feed-wheel  at  the  bottom  of 
the  grain-box  i^is  driven  by  gearing  from  the  ground- 
wheel  C,  and  discharges  into  india-rubber  spouts 
which  lead  the  seed  into  and  throngh  the  hollow 
share  H, 
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Grtti*- Dryer  {Roiary-Citp  System). 

shifted  over  from  side  to  side  by  the  alternate  in- 
iines,  which  are  perforated  plates  in  a  flue  occapied 
)y  an  upward  current  of  heat^nl  air. 

4.  The  annular  drum  system  B  (Fig.  2284)  con> 
lists  of  a  vertical  double  cylindrical  chamber  with 
;onical  ends.  The  space  between  the  inner  and 
)uter  casing  is  the  t)ne  traversed  by  the  grain,  which 
!nt«re  at  the  apex  of  the  upper  cone  and  de)i&rts  at 
;hc  apex  of  the  lower  one.  The  inner  and  outer 
»8ings  are  all  perforated  with  holes,  about  2,300  to 
he  square  foot,  and  the  punching  being  from  with- 
mt,  inward,  the  slight  roughness  has  a  tendency  to 
urn  the  grain  which  nibs  against  the  protuberances, 
^ving  a  soit  of  stirring  action  to  the  grain,  and  aid- 
ng  the  exposure  of  its  whole  surface  to  the  stream 
>f  heated  air.  The  heat  is  generated  by  a  stove  in 
he  interior  of  the  chamber,  and  the  heated  air 
)asse8  through  both  casings  and  through  the  body 
>f  grain  contained  between  them.  The  apparatus 
itands  upon  legs  so  as  to  elevate  the  discharge  open- 
ng  that  the  falling  grain  may  be  received  into  sacks 
>r  grain-barrows  for  shipping  or  binning. 

A  damper  or  valve  at  the  dischaige  opening  regu- 
ates  the  area  of  the  exit  orifice,  and  thus  governs 
he  speed  of  the  passage,  detennining  thereby  the 
ime  which  the  grain  shall  occupy  in  its  transit,  ac- 
!ording  to  its  condition  and  the  necessities  of  the  case. 

5.  The  spiral-flue  system  C,  which  consists  of  a 
ong  spiral  tube  traversed  by  a  flue  from  a  stove. 
The  sides  of  the  tube  are  full  of  fine  perforations, 
ind  the  draft  is  upward  between  the  two  surfaces 
nd  outward  throngn  the  perforations,  carrying  the 
noisture  from  the  grain,  which  descends  in  a  shower 
«tween  the  flue-pipe  and  the  perforated  casing. 

6.  The  traveling-belt  system  D  consists  of  a  fur- 
lace  air-box  and  traveling-belt  which  receives  its 
frain  from  a  hopper.  Grain  from  hopper  a  falls  on 
o  belt  6,  which  travels  over  the  grated  top  of  tlie 
K)x  c,  which  is  heated  by  air  from  fan  d  and  tubes 

which  form  the  box  and  basket  grate  of  the  for- 
lace.  After  passing  the  length  of  the  box  the  grain 
B  caught  between  the  belts  o>  and  /  and  returned  to 
he  hopper  for  a  repetition  of  the  operation,  or  as  it 
lescends  is  intercepted  by  a  spout. 
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7.  The  rotary-drum  system,  in  which  an  inclined 
cylinder  of  wire  contains  the  grain  which  tumbles 
over  and  over,  and  eventually  is  dischai^^ed  at  the 
lower  end  of  the  cylinder,  which  rotates  in  a  cham- 
ber heated  by  a  furnace. 

8.  The  floor-and'Scraper  system,  in  which  grain 
passes  from  floor  to  floor,  scrapers  distributing  and 
discharging  it  on  and  from  the  respective  floors  in 
the  series. 

£  F  (Fig.  2284)  show  two  forms  of  this.  In  E 
the  upright  cylindrical  chamber  has  a  series  of  dr- 

Vlg.228i. 


2.  An  infusion  of  pigeon's  dung  for  giving  flexi- 
bility to  skins  in  the  process  of  tanning.  Also  called 
haU, 

8.  A  knife  used  by  tanners. 

Grain-fork.  A  light  fork  with  long  and  curved 
tines,  used  for  pitching  gavels  of  cut  grain  on  to  a 


Qroin-Fark. 


wagon  when  the  straw  is  too  short  for  convenient 
binding.     A  5aWe^-fork. 

Gtarain-gage.  A  device  for  weighing  grain.  It 
has  a  measure  of  given  capacity,  and  a  scale  beam 
which  is  graduated  to  give  tne  weight  in  pounds  and 
fractions  of  a  measured  bushel. 

Grain -har'vest-er.  A  machine  for  cutting 
standing  grain.  There  are  many  varieties,  and  the 
idea  is  as  old  as  the  time  of  Pliny,  a.  D.  79.  In  his 
time  the  plains  of  Gaul  were  reaped  by  a  machine 
driven  by  one  ox  harnessed  between  shafts.  The 
head  of  the  grain  was  cut  from  the  straw  and  fell 
into  a  large  box  which  formed  a  part  of  the  machine. 
See  Reaper  ;  Clover-seed  Harvester. 

Grain-hull'er.  A  machine  for  taking  the  cortex 
or  skin  from  grain,  making  hulled  wheat,  pearl  Ixir- 
ley,  hominy,  as  the  case  may  be.  Known  also  as  a 
decoriiccUoTt  d^ranning-mctchine,  hominy-maehine, 
etc. 

Wheat  is  slightly  scalded  with  steam  and  then  fed 

Fig.  2286. 
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enlar  perforated  floors,  wi 
mai^nal  dischar^  aperti 
alternately  centrifugal  an( 
apertures  the  grain  whicl 

In  the  other  example  1 
nately  to  the  right  and 
plates,  by  the  sUtts  or  < 
over  the  plates.  Hot  a 
means  passes  upward  thi 
The  grain  drops  from  tb( 
one  immediately  beneath. 

Grain'er.  1.  The  bn 
Imitating  woods. 
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between  roughened  surfiaces  in  motion,  or  it  is  robbed 
between  stones  or  disks  which  are  set  at  such  a  dis- 
tance apart  as  not  to  giind  it.  In  the  example,  in- 
clined serrated  plates  are  attached  to  the  case  of  the 
machine  and  intervene  between  siiuiiar  plates  at- 
tached to  the  vertical  revolving  shaft  The  grain 
ia  tdteroately  ejected  from  the  latter  and  returned 
by  the  former,  and  is  thus  subjected  to  the  succes- 
sion of  rasping  devices,  and  is  eventually  dischai*ged 
at  the  bottom  of  the  case  and  cleaned  by  a  blast  of 
air.  See  Cotton -sebd  Hullek;  Hominy-mill, 
etc. 

Ghrain'ing.  1.  {Leath^  Manufacture.)  a.  The 
.pi'ocess  of  rubbing  leather  with  a  board  to  raise  the 
grain.  The  leather  having  been  shaved  to  a  thick- 
ness at  the  beam,  and  daubed,  is  hung  up  to  dry, 
and  is  then  folded,  grain  side  in,  and  robbed  on  the 
flesh  side  with  a  pommel  or  crippUr  to  give  the 
leather  a  granular  appearance  and  render  it  supple. 
See  Cripplrr. 

The  hide  is  then  extended  and  robbed  on  the 
grain  side.     This  is  teraied  bruising, 

b,  A  process  for  giving  markings  to  a  surface  of 
leather  to  imitate  the  wrinkled  appearance  of  mo- 
rocco, hog-skin,  and  some  other  leatners. 

2.  {Painting,)  The  imitation  of  the  natural 
grain  of  wood  by  means  of  tools.  Combs,  brashes, 
and  the  comer  of  a  folded  rag,  are  used  in  making 
the  various  pattenis.  v 

3.  {Lithography.)  A  mode  of  living  a  certain 
texture  to  the  face  of  a  stone.  One  stone  is  laid 
u]K)n  another  with  a  quantity  of  sifted  sand  of  a 
given  fineness,  and,  by  a  peculiar  oscillation  and 
gradual  progression,  the  surface  is  cut  into  a  set  of 
line  prominences  more  or  less  deep  and  distant,  ac- 
cording to  the  character  of  the  work  to  be  placed 
upon  the  stone. 

Orainlng-board.  {Leather  Manufacture.)  a. 
A  board  on  which  leather  is  spread  while  being 
grained  by  the  crippler. 

b.  A  board  with  a  surface  impressed  or  engraved 
with  a  pattern,  in  imitation  of  the  natural  grain  of 
some  kind  of  leather,  and  used  to  confer  the  same 
appearance  uir>ou  other  leather  by  pressure. 

Grainlng-ma-chine.  1.  A  roller  with  a  pat- 
tern surface  representing  the  grain  of  wood,  and  used 
to  transfer  the  pattern  in  paint  to  wood.  In  the 
example  (Fig.  2287),  the  roller  is  an  elastic  air-bag, 
which  receives  its  paint  from  an  endless  graining- 
belt. 

In  the  graining-machine  for  buckets  the  pail  is 
placed  on  a  block  rotated  by  a  winch,  and  the  pat- 
tern roller  is  brought  alternately  in  contact  with  the 


Fig.  2287. 


pail  and  inking-roller  by  the  action  of  a  treadle  and 
weighted  cord.  The  surface  of  the  pattera  roller  is 
made  in  removable  segments,  so  that  the  pattern 
may  be  varied  in  imitation  of  staves  of  different 
woods. 

2.  {Leather  Manufacture.)  A  machine  having 
rollers  with  raised,  parallel,  straight,  or  diagomd 
threads,  which  indent  the  goat  or  sheep  skins  and 
confer  the  wrinkled  appearance  to  morocco  leather. 

In  the  example,  the  horizontal  table  vibrates  be- 
neath the  swinging  sector,  whose  surface  has  the 


Fig.  2288. 
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grained  pattern  which  is  to  be  impressed  nx>on  the 
leather  which  is  between  the  sector  and  the  table. 
The  mining  is  sometimes  given  by  hand,  by  boards 
or  rollers  pressed  upon  the  grain  side  of  the  leather. 

Grain'ing-tooL  Hand -tools  resembling  combs 
(Fig.  2287),  for  imitating  in  painting  the  lines  which 
represent  the  growths  of  timber.  A  light-colored 
coat  of  paint  is  allowed  to  dry  and  a  darker  coat  laid 
over  it.  While  this  is  yet  damp,  it  is  marked  by  the 
graining-tool,  which  removes  some  of  the  darker 
|)aint  and  leaves  white  stripes  behind  it  The  grain- 
mg-tools  are  of  steel,  hora,  wood,  or  leather,  are  of 
different  grades  of  fineness,  and  have  varying  nam* 
bers  of  teeth. 

Ghrain-leath'er.    1.  Dressed  horse-hides. 

2.  Goat,  seal,  and  other  skins  blacked  on  the 
grain  side  for  women's  shoes,  etc. 

Qrain-me'ter.    A  means  for  measuring  grain, 

r!g.2Z89. 
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aometimes  by  bulk,  but  more  usually  in  the  great 
grain  markets  of  the  United  States  by  weight,  as 
the  bushel  of  grain  of  a  given  grade  of  quality  has  a 
legal  weight  In  the  example,  a  measure  is  placed 
under  each  branch  of  the  chute,  and  as  the  gate  is 
moved  to  direct  the  ^ain  into  either  branch  the  act 
is  denoted  by  the  register,  which  simply  keeps  count 
of  the  nuralwr  of  motions  of  the  handle.  This  may 
be  used  on  thrashing-machines  and  in  filling  meas- 
ures from  granaries,  but  is  not  so  well  adapted  for 
the  larger  needs  of  the  warehouse  and  elevator.  (See 
Elevator.)    In  these,  a  hopper  is  poised  at  the  end 

of   a  graduated 
Fig.  2290.  beam,   weighted 

for  a  given  num- 
ber of  bushels, 
say  fifty.  As  the 
bf^m  rises,  the 
valve  at  the  bot- 
tom of  the  hop- 
per is  pulled,  the 
grain  aischat^d, 
and  the  process 
repeated.  Auto- 
matic registering 
devices  may  be 
used. 

In  another 
form  (Fig.  2290) 
the  space  be- 
tween the  disks 
is  partitioned  by 
Grain-Meter.  radial    divisions 

into  receptacles 
for  grain  as  it  falls  from  the  hopper  ;  the  spaices  are 
successively  presented  for  filing  and  discharging  by 
the  revolution  of  the  shaft.  The  rotations  of  the 
wheel  are  registered  by  a  system  of  wheels,  like  the 
gas-meter. 
Qrain-moist'en-er.    A  device  for  damping  the 

cuticle     of 
Mg-2291.  ^-<:^^  grain,  in  or- 

der to  enable 
bran  to  be  more 
readily  removed. 
The  steam  is  forced 
through  a  perforat- 
ed plate  or  shield, 
and  is  thrown  in 
jets  into  wheat  as 
it  falls  from  a 
chute.  A  drip- 
pipe  is  placed  just 
oeneath  the  per- 
forated shield  and 
carries  off  the  condensed  steam. 

Ghrain-rake.  1.  A  rake  used  in  raking  grain  in 
the  swath  into  gavels  for  binding. 

2.  A  rake  used  by  one  who  rides  on  the  reaper 
in  raking  gavels  from  the  platform  of  the  machine. 
QrainB.    1.  A  residuum  of  fiber  and  insoluble 
matters  after  infusion  or  decoction  ;  as  the  grains 
of  malt  after  the  wort  is  decanted. 

2.  A  harpoon  with  several  barbs.  A  five-pronged 
fish-spear. 

3.  Prongs,  as  of  a  fish-spear  or  fork. 

4.  A  bcUing  solution  of  birds'  dung,  used  in  de- 
atro^in^  the  effect  of  lime,  and  in  improving  the 
flexibility  of  leather. 

5.  Pieces  of  sheet-metal,  cast-iron,  or  tinned  iron 
inserted  into  a  mold  for  the  purpose  of  supporting 
an  accessory  portion^  such  as  a  core,  in  position. 

Qxain-saok'er.  A  device  for  sacking  mm.  In 
the  example,  the  grain  is  raised  by  an  endless  apron 


Vis.  2282. 


CfratA-Moistener. 


Grain'Saeker. 


and  buckets,  and  is  discharged  through  an  adjust- 
able tube,  to  which  bag  hooks  are  attached.  See 
Bao-holdkr. 

Grain-Bcoor'er.  A  machine  for  cleaning  grain. 
A  nnni-mill.  A  machine  in  which  grain  is  rubbed 
and  chafed,  and  eventually  sorted  into  qualities  by 
gravity  and  blast. 

Grain-Bcreen.  A  shaking  sieve,  or  a  rotating 
cylindrical  reel  of  wire-cloth  in  which  grain  is  sorted 
by  quality,  according  to  its  ability  to  |)ass  through 
the  meshes  of  the  sieve.     The  grain-screen  is  a  purt 


^ 


Grains  Screen. 

of  every  fanninc-mill :  it  is  also  used  in  the  separa^ 
tor,  which  is  a  thitisher  and  cleaner.  It  is  also  used 
as  a  means  of  cleaning  grain  from  cockle,  cheat, 
grass-seeds,  and  dust ;  especially  wheat  for  seed. 

Fig.  2294  shows  a  reciprocating  form  of  the  de- 
vice ;  the  riddle  and  screen  are  suspended  upon  ad- 
justable straps  and  have  a  very  rapid  motion  corn- 


Fig.  22M. 


Gnun- Screen. 


municated  hj  means  of  a  cam- wheel  and  lever.    The 
riddle  is  agitated  in  the  opposite  direction  to  the 
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Ghraina-dry'er.  An  apparatus  for  drying  the 
spent  malt,  known  as  brewer's  grains,  or  other 
similarly  soiiden  materiaL  The  illustration  shows  a 
regular  plant  for  this  purpose,  consisting  of  a  series 
of  six  cylindrical  casings,  with  rotating  {jaddle-shafts 
driven  by  bevel-gearing  from  a  single  shaft  rotated 


Cfrahu-Drjftr* 

by  power  from  the  engine.  The  casings  are  heated 
by  steam -pipes,  and  the  grains  pass  into  one  end  of 
the  cylinder  and  out  at  the  other,  being  then  ele- 
vated to  the  upper  floor,  where  they  are  sacked. 
Grains  are  dried  for  feed,  spent  hops  for  manure, 
sprouted  grains  for  malt.     A  fan  drives  furnace- 


heated  air  through  the  grains,  the  hot  vapor  passii^ 
out  at  the  upper  part  of  the  cylinder. 

Qrais-ftep'a-ra'tor.        A     thrashing-machine. 
See    Separator  ;    Thrasuing-macuine  ;    G&aik> 

SCREEN  ;   FaNNINO-MILL. 

^GrainHUiov'eL    One  for  handling  grain  in  bag- 


Fig.  2296. 


Fig  2297. 


Grain- SkoveL 


ging,  on  the  floor  of  a  kiln,  granary, 
or  warehouse,  or  in  the  hold  of  a 
vessel  whei^  it  is  in  bulk.  In  the 
example,  the  swinging  handles  are 
attached  in  positions  to  bring  the 
weight  of  grain  evenly  on  both 
hands  to  facilitate  the  shoveling  of 
the  same. 

In  the  more  usual  form  it  is  a 
scoop-shaped  shovel. 

Grain-tast'er.  A  means  for 
weighing  small  quantities,  as  sam- 
ples of  grain.  The  cup  has  a  known 
capacity,  as  a  certain  aliquot  part 

of  a  bushel,  and  the  divisions  on  the  

scale  indicate  the  pounds  which  a     GrakirTuitr. 
bushel  of  the  grain  tested  would  weigh. 

Grain-thrash'er.  A  machine  for  operating  on 
grain  in  the  sheaf  to  remove  it  from  the  straw.  See 
Thrarhino-machine. 

Grain-tin.  Crystalline  tin  ore.  Metallic  tin 
smelted  with  charcoaL  Tin  reduced  from  the  loose 
grains  of  tin  stone. 

Orain-whaeL    {Huabandry,)    The  wheel  IT  of 


Cfmrn-Bdrvesiert  showing  Grain'WheeL 


a  harvesting-machine  which  supports  the  outer  end 
of  the  finger-bar. 

Graip.    A  manure  or  potato  fork. 

Gran'a-ry.  A  bin  or  house  for  storing  thrashed 
grain. 

In  the  cradle  of  civilization,  Egypt,  the  grana- 
ries were  on  a  costly  and  unsurpassed  scale.     They 
consisted  of  buildings  in  which  the  bins  were  ar- ' 
ranged  in  a  double  row  of  brick  structures,  like 
ovens. 

These  were  probably  of  adobe,  and  had  two  doors  ; 
an  upper  one  through  which  they  were  filled,  and  a 
lower  one  through  which  the  grain  was  removed. 
They  were  ascended  by  steps,  as  shown  in  the  illus- 
tration, which  is  from  a  painting  in  the  tomb  of 


Rotei  at  Beni  Hassan.  The  grain  is  measured  and 
noted  by  attendant  clerks,  as  shown  in  another 
painting. 

Demosthenes  te\h  us  that,  of  the  whole  foreign 
importation  of  grain  into  Atrica,  one  half  came  from 
the  Scythians  of  the  Euxine,  and  estimates  its 
amount  in  ordinary  years  at  400,000  medimni  = 
600,000  bushels.  The  fertility  of  the  soil  and  the 
habits  of  the  neople  remidn  nearly  the  same,  and  the 
trade  of  England  with  Odessa,  at  the  present  time, 
is  a  counterpart  of  that  which  twenty-three  centuries 
ago  was  carried  on  between  Athens  and  the  Scyths 
of  the  Pontus. 

"The  Greeks  in  former  times  [Stravo,  a.  d.  161 
imported  from  the  Chersonesns  com  and  the  oared 
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fish  of  Pains  Msotus.  Leucon  is  said  to  have  sent 
to  the  Athenians  2,100,000  medimni  of  grain  from 
Theodosia  (a  town)."  A  medimnus  was  about  1^ 
boshels,  English. 

A  Sicilian   bushel  of  wheat  in  the  time  of  Po- 
lybius  (150  B.  c.)  was  worth,  in   Cisalpine   Gaul, 
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BgypUem  Oranaries, 

Lombardy,  and  Piedmont,  4  oboli  per  bushel,  barley 
2  oboli.     The  obolus  was  about  3  cents. 

The  tavern  price  there  for  a  good  meal  was  J  obolus. 

The  g^naries  of  the  Romans  were  of  severaf  kinds, 
and  were  enumerated  at  327.  One  kind  was  a  build- 
ing with  heavy  brick  walls,  and  a  hole  in  the  roof 
through  which  it  was  filled.  Another  was  a  struc- 
ture raised  on  wooden  columns. 

In  Thrace,  Cappadocia,  Spain,  and  Africa,  gi*ain 
was  laid  up  in  pits  lined  with  chaff.  Caverns  and 
cifitems  were  used,  in  Palestine.  A  similar  practice 
yet  prevails  in  Tuscany. 

GTand-ac'tiLon.  A  piano-forte  action,  in  which 
three  features  are  combined  :  1,  a  hummer  to  strike 
the  string  ;  2,  a  hopper  to  elevate  the  hammer,  and 
then  escaping  therefrom  leave  the  latter  instantly 
to  fall  away  from  the  string,  independently  of  the 
position  of  the  key ;  and  3,  a  chick  to  catch  the 
hammer  and  prevent  rebounding. 

Grande.  {Sugar  Manufacture.)  The  lai^est 
evaporating-pan  of  a  battery. 

GTand-pi-a'no.  A  harp-shaped  piano,  whose 
form  is  suggested  by  the  vuryinsr  lengths  of  the 
strini^  the  mechanism  being  introauced  in  the  most 
effective  manner  regardless  of  the  dimensions  of  the 
instrument,  as  in  the  square  or  cottage,  where  the 
motions  are  incommoded  to  bring  the  instrument 
within  certain  limits  or  proportions.     See  Piano- 

POKTB. 

Certain  piano-forte  movements  are  invented  for 
and  known  as  ^nd-actions. 

The  grand-piano  has  three  strings  to  each  note. 

The  hi'chord  or  serrvi-grand  has  But  two  strings  to 
a  note,  but  has  the  gratui  movement.  The  cottage  or 
boudoir  grand  has  shorter  strings,  and  is  less  bulky. 

The  grand  square  has  the  movement  of  the  grand 
in  a  square  case. 

The  upright  grand  was  set  on  end,  and,  being  un- 
wieldy, was  superseded  by  the  cabinet,  in  which  the 
frame  came  down  to  the  floor,  long  vertical  rods 
transmitting  the  movement  of  the  keys  to  the  upper 
ends  of  the  wires. 

Oran'ite.  A  hard  and  durable  silicious  stone 
composed  of  quartz,  feldspar,  and  mica  conglom- 
erated. 

Gneiss  has  similar  components,  but  is  stratified. 

Gran'ite*aze.  {Quarrying.)  A  stone  axe  for 
flpalling  granite. 

Qran'ny'B  Knot.  (Nautical)  A  knot  in  which 
the  second  tie  is  across,  differing  from  a  reef-knot, 
in  which  the  end  and  outer  part  ai-e  in  line.  See 
Knot. 

Qran'n-la'ted-BteeL  {Metallurgy.)  Melted  pig- 
iron  is  scattered  by  a  wheel  into  a  cistern  of  water, 
and  thus  reduced    to  fragments.     These  are  im- 


bedded in  powdered  hematite  or  sparry  iron  ore,  and 
subjected  to  furnace  heat.  The  exterior  of  the  frag- 
ments become  decarbonized,  and  thus  reduced  to 
the  condition  of  malleable  iron.  The  metal  is  made 
homogeneous  by  melting,  and  steel  is  produced. 

Grape-shot.  Spherical  iron  shot  rather  less  than 
half  the  diameter  of  the  bore  of  the  piece  for  which 
they  are  intended,   and  put  up  in 
Uajyis  consisting  of   three  tiers  of       Fig.  2800. 
three  shot  each  ;  the  stand  has  a  cir- 
cular cast-iron  plate  at  top  and  bot- 
tom connected  by  a  bolt  and  nut ; 
two  rings  bind  the  tires  together  and  ' 
keep  them  in  place.     Grape-shot  arc 
now  little  used,  except  with  guns  of  ( 
the  lai^er  calibers,  from  24-pounder3 
upwards. 

Quilted  grape  are  formed  by  sewing  ' 
the  shot  up  in  a  sort  of  canvas  bag, 
which  is  afterwards  wrapped  around  ' 
with  twine  or  cord,  so  as  to  form     Grape- Stot. 
meshes ;  musket  bullets  put  up  in 
this  way  were  formerly  employed  for  blunderbusses, 
wall-pieces,  and  small  artillery. 

Gi^pe-trelliB.  A  structure  on  which  grape- 
vines are  trained.     See  Trellis. 

Previous  to  1547  (time  of  Edward  VI.)  grapes 
were  brought  from  Flanders  to  England.  The  vine 
was  introduced  into  England  in  1552.  The  state- 
ments of  the  growth  of  the  vine  in  Britain  (time  of 
Julius  Cffisar)  seem  to  lack  confirmation.  One  of 
the  laigest  vines  in  Europe  is  that  of  Hampton 
Court  Palace,  near  London,  the  famous  palace  built 
by  Cardinal  Wolsey  and  given  to  Henry  VIII.  It 
is  stated  to  have  been  idanted  in  1 769,  and  to  have 
produced  2,272  buncnes  of  grapes  in  a  season, 
weighing  over  2,000  pounds  ;  its  stem  being  thirteen 
inches  in  girth. 

Graph.  Names  ending  in  "graph**  are  as  fol- 
lows. The  list  is  given  for  the  convenience  of  those 
in  search  of  a  word  :  — 


Actinograph. 

Anaglyptojgraph. 

Anemograph. 

Arcograph. 

Auto-chronograph. 

Auto-typograph. 

Barograph. 

Barometrograph. 

Catagraph. 

Cecograph. 

Cerograph. 

Chalcograph. 

Chorograph. 

Chromo-hthograph. 

Chronograph. 

Crytograph. 

Curvograph. 

Cyclograph. 

Ectotypograph. 

Eidograpn. 

Electro-chronograph. 

Ellipsograph. 

Embossed  typograph. 


Glyphograpn 

Glyptograph. 

Helicograph. 

Heliograpn. 

Hyalograph. 

Hydro-metrograph. 

Hyetograph. 

Hygrograph. 


Ichnograph. 

Eiuograph. 

Lithograph. 

Magnetograph. 

Mangra])h. 

Mechanogi-aph. 

Metallograpn. 

Metrograph. 

Micrograph. 

Noctograph. 

Odontograph. 

Omnigraph. 

Optigraph. 

Orthograph. 

Paneiconogi-aph. 

Pan  telegraph. 

Pantograpn. 

Perepectograph. 

Phonautograph. 

Photogalvanograph. 

Photograph. 

Photq-lithograph . 

Photo-metaTlograph. 

Photo-zincograph. 

Pianograph. 

Polygrapn. 

Scenograph. 

Sciograph. 

Scotograph. 

Seismograph. 

Solograph. 

Sphereograph. 
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Xylograph. 
Xylopy] 


Zincograph. 
See  also  Meteu  ; 
Type. 


Scope 


Sphygraograph. 

Stereograph. 

Teleioconograph. 

Thermetrograph. 

Thermograph. 

Vitrcograpn. 

Graphlo-mi'oro-soope.  A  microscope  pro- 
vided with  a  refiector,  which  casts  down  the  image 
upon  a  sheet  of  paper.  The  instrument  has  two  re- 
flectors, the  second  one  of  which  is  a  prism,  across 
the  edge  of  which  the  eye  observes  the  Hnage,  which 
may  be  traced  by  a  pencil; 

Graph'ite.  A  form  of  carbon  occurring  in  no- 
dules or  foliated  six-sided  prisms,  and  used  for 
pencils,  for  blacking  stoves,  for  crucibles,  and  for 
lubricating.  Graphite  was  supposed  by  the  early 
chemists  to  be  a  carburet  of  iron,  but  it  is  now  uni- 
versally acknowledged  that  iron  is  only  mechani- 
cally mixed  with  it,  there  being  no  chemical  combi- 
nation between  them.  It  may  have  a  trace  of  iron, 
but  this  is  not  essential.  Its  name,  graphite^  is 
derived  from  its  use  in  writing  and  drawing.  It  is 
well  known  .in  the  mechanic  arts  as  plumSago  and 
as  black-lead,  but  the  name^  have  no  relevance,  as 
plumbum^  lead,  ia  not  found  in  it. 

It  is  a  unique  mineral,  useful  for  many  and  widely 
different  purposes  in  the  mechanic  arts.  It  was 
utilized  as  a  lubricator  in  the  immediate  neighbor- 
hood of  its  natural  deposits  two  hundred  years  ago, 
but  was  not  widely  used  till  within  the  past  few  years. 
It  can  hardly  be  exceeded  as  a  lubricator,  when  finely 
pulverized,  perfectly  pure,  and  free  from  grit,  —  condi- 
tions which  are  absolutely  necessary  for  this  use.  it 
has  been  mixed  with  clay  for  crucibles  since  the 
tenth  century,  but  was  not  generally  adopted  till 
the  foliated  variety  was  utilized,  in  1827,  by  an 
American,  —  the  late  Mr.  Joseph  Dixon  of  Jersey 
City.  It  was  early  adopted  for  crayons,  and  waa 
found  in  use  by  the  Aztecs  when  Cortez  landed  in 
Mexico.  It  is  indispensable  in  the  graphic  arts,  in 
the  form  of  what  are  commonly  called  hod- 
pencils,  the  finest  of  which  were  formerly  made  in 
En^nd  from  the  granulated,  pure  graphite,  taken 
from  the  celebrated  Borrowdale  Mine  m  Cumber- 
land ;  but  after  that  mine  became  exhausted  the 
world  was  supplied  with  pencils  made  from  the  im- 
pure graphite  found  in  Bavaria  and  Bohemia,  puri- 
fied for  tne  purpose.  Bavaria  is  well  represented  by 
the  Messrs.  Faber,  whose  pencils  of  all  qualities  are 
so  well  known.  But  recently  the  fine  graphite 
found  at  Ticonderpga,  in  the  State  of  New  York, 
has  been  utilized  for  this  purpose  by  the  Dixon 
Crucible  Company  of  Jersey  City,  and  a  fine  quality 
of  pencils  produced,  — ^  the  company  having  been 
awarded  the  Medal  of  Progre^ss  for  them  by  the  Vi- 
enna Universal  Exposition,  1S73. 

Graphite  is  polymorphous,  has  a  bright  metallic 
luster,  of  a  steel-gray  color,  something  like  that  of 
molybdena,  but  darker,  and  the  two  are  sometimes 
confounded  by  inexpert  persona,  both  being  some- 
times formed  in  flexible  laminae  ;  but  the  molybdena 
has  none  of  the  physical  characteristics  even  of 
foliated  graphite,  ^cept  the  similarity  of  color  and 
form. 

Molybdena  has  a  sp.  gr.  of  about  4,  which  is 
about  double  that  of  graphite.  Nitric  acid  attacks 
molybdena,  reducing  it  to  a  yellow  powder,  but  does 
not  affect  graphite.  Molybdena  gives  a  yellowish 
green  flame  with  the  blow-pipe  ;  graphite  does  not. 
Graphite  in  the  blow-pipe  name  burns  away  to  car- 
bonic acid,  leaving  but  little  ash,  and,  if  pure, 
develops  no  odor.  Molybdena  deflagrates  with  niter 
much  more  violently  than  graphite.     The  formation 


of  graphite  most  common  in  the  pure  state  is  that  of 
laminated  crystals,  elongated  at  right  angles  with 
the  sides  of  the  vein,  if  not  more  than  from  four  to 
six  inches  wide ;  but  when  the  vein  widens,  the 
crystallization  often  radiates  from  numerous  centers, 
and  the  whole  formation  is  very  beautiful ;  the 
foliated  variety  is  equally  valuable  and  more  bril- 
liant, but  rare  in  any  quantity  ;  the  acicular  form 
of  crystal  is  not  apt  to  bs  as  pure  in  the  lump,  but 
is  useful  for  most  purposes  ;  the  granulated  variety, 
the  purest  of  all,  is  of  little  use  for  cnicibles,  but, 
with  suitable  manipulation,  produces  the  finest 
grades  for  electrotyping  and  fine  lead-pencils,  and  is 
unequaled  for  lubricating.  Pure  graphite  is  abso- 
lutely free  from  grit,  when  pulverized  and  rubbed 
between  the  fingers,  and  the  polish  produced  in  the 
same  way  is  instantaneous  and  veiy  bright,  being 
like  a  darker  shade  of  polished  silver.  It  is  also 
found  mixed  with  iron,  rhombspar,  and  other  forms 
of  lime,  the  rock  and  earth  in  which  the  vein  is  car- 
ried, and  many  other  foreign  substances  injurioni 
for  all  the  purposes  for  which  pure  grapnite  is 
needed.  Lime,  for  instance,  is  fatal  to  graphite  for 
crucible  making. 

It  is  very  refractory  in  closed  vessels,  but  combus- 
tible in  air  or  oxygen  at  a  high  heat.  It  is  infu- 
sible. The  laminated  and  foliated  varieties  are  dif- 
ficult to  pulverize,  reducing  to  scales  instead  of 
grains,  and  if  it  is  wanted  very  finely  divided  must 
be  ground  in  water. 

It  is  found  in  these  varieties  mainly  in  Ceylon, 
where  it  occurs  in  veins,  carried  in  rock  and  kaolin  ; 
the  lumps  are  removed  and  sent  to  market  as  they 
are,  not  being  entirely  pure,  but  sufficiently  so  for 
most  purposes.  It  is  found  in  many  of  our  own 
States  and  in  Canada,  in  veins  and  disseminated  in 
quartz  and  other  rock,  from  which  it  is  separated  by 
stamping  in  water  and  floating  off  the  scales ;  but 
while  tms  process,  with  care  in  the  manipulation, 
produces  the  purest  graphite  for  u.se  in  the  arts,  it 
lias  not  so  far  been  successful  except  at  Ticonderoga, 
by  the  American  Graphite  Company.  A  lai^  de- 
posit of  the  granulated  graphite  was  supposed  to 
nave  been  found  in  California,  and  a  favorable  report 
was  made  upon  it  by  one  of  the  European  savants, 
but  there  is  no  real  graphite  in  the  mixture  ;  it  is  a 
sort  of  carboniferous  clay,  deceptive  in  its  phys- 
ical characteristics.  A  good,  compact,  granulated 
graphite  is  found  in  Sonora,  Mexico,  and  a  speci- 
men brought  to  us  from  Japan  is  of  the  same  char- 
acter ;  but  the  granulated  graphite  best  and  longest 
known  to  commerce  is  found  in  vast  quantities  in 
Bohemia  and  Bavaria.  It  is  divided  m  water  and 
floated,  to  separate  it  into  grades,  not  being  pure 
enough  as  it  comes  from  the  mines.  It  is  cheap  in 
price,  but  poor  in  quality  for  use  in  the  arts,  except 
for  pencils  after  extensive  purification.  It  is  not 
very  refractory,  and  is  of  but  little  use  for  crucibles, 
although  long  employed  for  want  of  better.  It  is 
useless  for  jKuishinff,  or  for  preservative  paint,  or  for 
lubricating,  and,  having  a  very  low  conducting 
power,  cannot  be  used  to  advantage  for  galvano- 
plastics.  It  resembles  a  weak,  black  clay  in  appear- 
ance, and  has  but  two  of  the  physical  characteristics 
of  true,  natural  graphite,  these  being  the  marking 
and  the  greasy  feel  when  highly  purified.  There  are 
larce  deposits  of  compact  granulated  graphite  in  Si- 
beria, but  they  are  so  far  from  any  means  of  trans- 
portation that  only  the  deposit  discovered  by  Mr. 
Alberti  has  as  yet  been  made  use  of,  and  that  is  un> 
der  contract  to  the  Messrs.  Faber  of  Stein,  Bavariay 
for  pencils. 

Natural  graphite  has  a  sp.  gr.  of  2.089-2.245. 
Artificial  graphite  forms  on  the  inside  of  famac«8 
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and  retorts  where  coal  is  used  for  making  gas ;  but 
it  is  so  hard  and  harsh  that  it  is  not  adapted  to 
many  uses,  and  has  been  utilized  only  for  carbons 
for  galvanic  batteries  by  sawing  it  into  the  requii'ed 
shape.  Graphite  occurs  in  the  ||>riinitive  and  fre- 
quently in  the  transition  rocks,  m  granite,  gneiss, 
auartz,  feldspar,  kaolin,  mica-slate,  schist,  crystal- 
ne  limestone,  and  occasionally  in  the  coal  forma- 
tions. It  is  generally  in  veins,  but  in  the  quartz  it 
is  often  in  disseminated  scales,  in  Ceylon  it  is  in 
well-defmed  veins.  In  the  United  States  and  Can- 
ada it  occurs  in  irreguUr  veins  and  in  nests,  patches, 
and  pockets,  the  only  reliable  veins  known  being 
those  of  the  American  Graphite  Company  at  Ticon- 
deroga,  New  York. 

Graphite  is  the  purest  carbon  next  to  the  dia- 
mond, but  requiring  a  higher  heat  to  bum  i^  and 
leaving  a  reildish  ash  if  the  specimen  contains  a 
trace  of  iron,  as  most  of  it  does.  It  is  not  affected 
by  acids  or  alkalies.  If  the  well-known  process  of 
washing  in  not  sufficient  to  purify  the  graphite  to 
the  required  degree,  then  either  of  the  following 
methodls  mav  be  adopted. 

Method  of  Professor  Kerl  of  the  Royal  School  of 
Mines,  Berlin.  Heating  to  a  red  heat  in  a  retort 
will  change  the  iron  oxide  into  metallic  iron,  and 
sulphate  salts  into  sulphides  of  metals,  for  the  ex- 
traction of  which  employ  hydrochloric  acid. 

Professor  Loewe  heats  the  graphite  to  a  red  heat, 
with  double  the  quantity  of  carbonate  of  potash, 
soda,  or  hydrate  of  potash  ;  he  extracts  the  formed 
potash  salts,  especially  the  silicate  of  potash,  with 
Doiling  water,  heats  the  residue  gently  with  dilute 
nitric  or  strong  hydrochloric  acid,  filters,  and 
washes  out  with  water  and  dries.  Repeating  this 
process  three  times  yielded  an  entirely  pure 
graphite. 

Professor  Brodie  obtains  a  graphite  almost  pure, 
99.96  carbon,  by  boiling  graphite  with  acid,  and 
heating  with  hydrate  of  potash.  If  the  graph- 
ite is  pulverized,  mix  it  with  i  of  its  weight  of 
chlorate  of  i)otash,  and  double  the  weight  of  the 
graphite  of  concentrated  sulphuric  acid  ;  heat  the 
mixture  in  a  water-bath  ;  a  little  fluoride  of  sodium 
is  added  to  remove  silica,  and  the  whole  carefully 
washed,  dried,  and  heated  to  a  red  heat. 

Graphite  may  aUo  l)e  purified  sufficiently  for  most 
uses  by  treating  it  with  4  parts  sulphuric  and  1  part 
nitric  acid,  washing  and  drying.  See  Crucible  ; 
Pencil. 

These  points  are  taken  from  the  manuscript  of  a 
work  on  ffraphite,  now  in  course  of  preparation,  by 
Orestes  Cleveland,  President  of  the  Dixon  Crucible 
Company,  of  Jersey  City. 

Grapn-om'e-ter.  A  surveying  instrument  for 
taking  angles.     A  dcmvcircle. 

Oraph^type.  A  process  invented  by  Hitch- 
cock, in  which  a  zinc  plate  is  covered  witn  a  thick 
coating  of  oxide  of  zinc,  placed  under  an  hydraulic 
press  to  made  a  perfectly  plain  and  hard  surface, 
the  design  drawn  upon  the  oxide  with  an  ink  con- 
sisting of  a  chloride  of  zinc  and  a  menstruum.  This 
produces  as  to  the  parts  where  the  ink  touches  a 
very  hanl  material,  the  oxychloride  of  zinc.  The 
remaining  surface  is  rubbi»d  away  by  brushes,  velvet, 
and  the  fingers,  leaving  the  lines  in  relief  to  be 
printed  from. 

The  process  is  more  used  in  T. 


rope. 
the mallet, and as the mallet is rotated around the 


Fig. 48387. 


Worming and Serving. 


rope which lies in the hollow, the stuff is tightly 
and closely wrapped around the rope. Seec, Fig. 
4837. 

A serving-board is a flat piece of hard wood, with 
a handle, for similar duty on small ropes. 

Set. 1. (Machinery.) a. A tool used to close 
plates around a rivet before upsetting the point of 
the latter to form the second head. 

b. The leteral deflection of a saw-tooth, to enable 
‘4 - free itself, by cutting a kerf wider than the 
blade. 

This is done by a Saw-setT, which see. 

c. An iron bar, bent into two right angles on the 
same side, used in dressing forges iron. 

HE 2. (Locksmithing.) device for prevent- 
TE pe the opening of a lock without its proper 
ey. 

3. (Plastering.) Or setting-coat. The last 
coat of plaster on walls for papering. 

The last coat, for painting, is called stacco. 

Set-fair indicates a particularly good 
troweled surface. 

4. (AMetal-working.) When metal is sub- 
jected to any strain, either tensile or com- 
pressive, the material is lengthened or short- 
ened in proportion to the force exerted. 
When released from the strain it resumes its 
original length, unless the force exerted ex- 
ceeded its limit of elasticity. If this occurs, 
the material receives what is called a per- 


| 


and their | arent set. 


5. (Saddlery.) The filling of deer’s hair or other 
stuffing beneath the ground seat of a saddle, to bring 


Serv'ing. (Nautical.) Filling the interspaces | the top seat to its shape. 


between the strands of a rope by winding a smaller 
cord around it, as shown at a, Fig. 4837, is termed 
worming. The rope is then parceled by winding 
around it old canvas well tarred, the edges overlap- 
ping, to prevent water from penetrating, and is final- 
y served by wrapping closely with spun yarn, to 
prevent chafing, as shown at 4 In this process the 
serving-mallet c, or, for small jobs, the serving-board 
d, is employed. 


6. An arrangement or combination of tools or 
_ machines acting in concert. 

In the large saw-mills of Ottawa, Canada, at the Chaudiere 
| Falla, a set consists of a slabbing-gang and stock-gang for the 


| large logs; a Yankee-gang for the logs of 21 inches diameter 
‘and under; a double-edger for squaring the edges of the boards, 


‘and a double-butter for squaring the ends of the same. See - 
| SAW-MILL. 
__ Set-bolt. (Shipbuilding.) a. One used as a 


| drift, to force another bolt out of its hole. 


SET-HAMMER. 


b. A bolt used to bring a plank to its bearings. 
A bringing-w bolt. 
Set-—ham’mer. A hammer in which the handle 


is merely se¢ in, not wedged ; so as to be readily | hone. 


- reversed. 

Set-off 1. (Building.) The part of a wall 
which forms a horizontal ledge when the portion 
above is reduced in thickness. 

2. (Printing.) The accidental transferrence of ink 
from one recently printed sheet to another. 

Se'ton-nee/dle. (Surgica!l.) A needle by which 
a number of threads of linen, silk, or cotton are in- 
troduced beneath the skin to keep up an irritation 
and discharge. 

Set-pot. A copper pan, used in varuish-making. 
It is heated by a spiral flue which winds around it, 
aud is used for boiling oil, gold size, Japan, and 
Brunswick black, ete. 

Set-screw. (AMachinery.) A screw si vag bi 
to hold or move objects to their bearings. As the 
bits in a cutter-head, or brace. 

Bett. (Piling.) A piece forming a prolongation 
of the upper end of a pile when the latter has been 
driven beyond the immediate reach of the hammer. 

Set-tee’. 1. (Nautical.) A Mediterranean ves- 
sel with a single deck, two masts, and lateen sails. 

2. (Household.) <A long-backed seat, for four or 
more persons. It is not upholstered ; occasionally 
has rockers. 

In Fig. 4838, the frame is of metal, to which 


Fig. 4838. 
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longitudinal slats of wood with ventilating openings 
between are secured by rivets or bolts and nuts. 

Set-tee’-sail. (Nautical.) A sail intermediate 
in shape between a lug-sail and a latcen ; that is, it 
has a weather leech of small hight. 

Setter. (Porcelain.) A seggar adapted and 
shaped to receive an article of porcelain biscuit, for 
firing in the kiln. Seggars proper contain a pile of 
plates or other articles, but setters are specifically 
adapted for a single article of porcelain. Like seg- 
gars, they are made of a marly clay, and have lids, 
or each forms a lid for the one below it, when they 
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are rearcd in bungs in the kiln. 
segyars or setters in place. . 
 Set’ting. 1. The sharpening of a razor on a 
An intermediate process between grinding 
on a stone and strapping. 
| 2 Displaying laterally the teeth of a saw in alter- 
: nate directions, so as to increase the width of the 
‘kerf and allow the blade to move freely without 
rubbing and heating. See Saw-set. 

f (Masonry.) a. Fixing stones in position in a 
wall. 

b. The hardening of mortar, concrete, or plaster. 

4. (Plastering.) <A finishing coat of fine-stuf,, 
laid on by a trowel ; it is alternately wetted with a 
brush and smoothed with a tool until a fine surface 
is obtained. 

5. (Watchmaking.) a. The jewel which is 
clasped by the bezel ; or one which serves as a bush- 
ing for an arbor or pivot. 

. The adjustment of the hands. 

Fig. 4839 shows Lange’s plan for setting the 
hands by means of the stem. 

Set'ting coat. (Plastering.) The finishing coat 
of plastering which is laid upon the floating coat. 
The latter overlays the rendering coat. The setting- 
coat is of fine stuff, the others of coarse stuff. 

Set’'ting-gage. An apparatus for setting axles 
of wheels. By adjusting the 
graduated arms of the instrument. 
In accordance with the dish and 
hight of the wheel, the pitch of 
the axle-arm may be readily de- 
termined ; the object being to 
avoid the geometrical calculations 
usually involved. Seealso AXLE- 
SETTER, page 202; and AXLE- 
GAGE, page 201. 

Set'ting-ma-chine’. 

| ning.) 
wire teeth in cards for carding- 
machines. 

| Set’/ting-out Rod. (Jvinery.) 

, A rod used in setting out frames, 

| as Windows, doors, etc. 

Set’'ting-pole. (Nautlical.) a. 
A pole by which a boat or raft is 
pushed along, one end resting on 

the bottom, and the other usnally 
| 


A bung is a pile of 


(Spin- 
A machine for setting 


applied to the shoulder, while the 
man walks the length of the deck. 

b. A pole driven into the bot- 
tom, and used for mooring a boat in fishing, etc. 

Set'ting-punch. (Saddlery.) A punch with 
a tube for setting down the washer 
upon the stem of the rivet, and a hollow 
for riveting down the stem upon the 
| washer. 

Set/ting-rule. (Printing.) A 
smooth piece of brass, the width of the 
measure of the column, and the hight 
of tne type. It is used in tne compos- 

| ing-stick, being withdrawn from be- 
'neath each completed line and laid wtipdsn 
above it to commence a fresh line. Setting- Punch. 

Set/ting-up Ma-chine’. (Cooper- 
ing.) A machine in which the staves of a cask are 
set up in order and held for hooping. 

Set'tler. (Afetallurgy.) An apparatus for ex- 
tracting the amalgam from slimes received from the 
amalgamating-pan. It consists of a tub a, in which 
a series of sweeps or stirrers b provided with shoes 
6’ b’ are caused to rotate, imparting a centrifugal 
motion to the slimes, the lighter portions being 
drawn off through sluices c at various hights. These 


Fig. 4841. 
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are opened in turn from above downward, so as to | not successful in England, the mud becoming very offensive in 


draw off the lightest slimes first. The mercury and 
silver, sinking to the bottom, are received in an 


annular trough, whence they pass into the cup d. 


The sweeps are adjustable as to ue by means of a 
screw. called a separator. See SILVER-MILL. 
Set-up. 1. (Metal-working.) The steam-ram 


used in the squeezer which operates on the loup or | 


ball of iron from the puddling-furnace. The action 
is to wp-set or condense longitudinally the bloom, pre- 
viously elongated by the action of the squeezer which 
ejects the cinder. 


2. (Bakery.) One of the beech scantlings which | 


form a frame around the congregated loaves in the 
oven and keep them in place. 

Set-work. (Plastering.) Two-coat plastering 
on lath. Laid and set. 

Sev’er-y. (Architecture.) A bay or compart- 
ment of a vaulted ceiling. 

Sévres Por’ce-lain. Porcelain of fine quality, 
made at the French government works, at Sévres. 
It is principally of a peculiarly fine and delicate 
quality, for ornament rather than use. 

Berlin, Dresden, and Munich have national ceramic 
works. 

Sewage. The surface drainage, slops, excre- 
mentitious matter, and other filth carried off by 
sewers. 

é is a term applied to the sewers and drains 
of a town collectively. 


When the sewers merely receive the street drai and the 
liquid refuse from kitchens, etc., the disposition of this com- 
paratively innocuous matter presents but little difficulty ; it is 
into the nearest running stream without danger of 

n. 

Where, as is the case in densely populated cities and towns, 
water-closets empty into the sewers, the sewage not only tends 

seriously contaminate the water into which it is discharged, 
t the foul gases generated therefrom, especially where the 

ths are wholly or partially closed at high 
back into the houses, and prove very detri- 

This may, to some extent, be obviated by 


a 
a 


This allows access of air to the drain, 
of gases, and facilitates their escape. 


sewers contain a large propor- 
be been proposed to collect and 
he average value 


is $410 
at 260,000,000 tons yearly, worth over 


and render it available 

mixing the 

ing a putrescible mud subsides, 
flows off. This process was 
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for manure, various 


| 


Be 
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m the soil-pipe to the highest part of the build- | 
— by the English Rivers 
per 100 tons, The sewage of | 


with milk of 


drying, and containing but a small proportion of valuable in- 
gredients. 

In Blyth’s process, it was attempted to recover the ammonia 
from the sewage by the employment of superphosphate of lime 
and a salt of magnesia, to form an insoluble phosphate of oe 2 
nesia and ammonia. The Sewage Commission considered th 
as ineffectual and costly. 

In Holden’s process, sulphate of iron, lime, and coal-dust are 
mixed with the sewage. The product is worthless as a manure. 

In what is known as the A B C process, alum, blood, clay, 
and charcoal, mixed with water, are run into the sewage in a 
| continuous stream. ‘The results are said to be good. 

Dr. Morfit employs the mother water derived from the precipi- 
| tation of pure phosphates of lime from hydrochloric solutions 
/of mineral phosphates of lime, as practiced in his process for 
_ preparing fertilizers. 

For deodorizing cesspool deposits, the dry-earth process is 
very efficacious ; the earth, thoroughly dried and pulverized, is 
_mixed with the contents of the cesspool, which may then be 
used at once as a fertilizer, or dried and kept until wanted, with- 

out giving out an offensive odor. 

The cesspools of Paris, called fosses d’atsances, are usually, in 
interior dimensions, about 9 feet 10 inches x 5 feet 7 inches x 

4 feet 11 inches, made of stone, and plastered inside, to prevent 

filtration, and provided with a mauhole at the top, which is 
arched. They must undergo a municipal inspection before 
being used. The contents, when sufficiently fluid, are removed 
by pumping. More recently, removable air-tight tubs, termed 
fosses mobiles, which are placed in vaults made as nearly air- 

| tight as possible, have been introduced into houses of the better 
class 


The contents of the cesspools are drawn off into air-tight 
wrought-iron vessels, termed finettes, and conveyed by carts to 
_two large elevated reservoirs at Montfaucon; these have an 
area of about 24 acres,and are apparently 12 feet deep; one 

being filled as the other is emptied. An overflow drain with 
_ sluice-gates at each end allows the liquid matter to run off into 
a basin at a lower level, where it deposits matters which may be 
held in mechanical 
suspension. On its 
banks are sal-am- 
|moniac works, 
which are supplied 
from this source by 
pumping. The 
surplus liquid flows 
by a central sluice 
into two smaller 
reservoirs, where it 
is allowed to deposit 
its more easily pre- 
cipitated matters, 
undisturbed by the 
pumps, the remain- 
der flowing into 
four smaller basins, 
where the fertiliz- 
ing materials still 
in solution are pre- 
cipitated by straw, 
dead leaves, etc., 
and the water, now 
comparatively 
pure, is let off into 
the main sewer, 
which empties into 
the Seine, below 
Paris. In one plan 
the cesspools are 
emptied by ex- 
hausting the air 
fromthe carts 
which are made of | \ 
boiler-plate iron; )4 
the liquid mass be- 
ing forced intothe 7M 
cart through a pipe ~ 
by atmospheric , 
pressure. 


Sew’er. An 
underground 
channel for \ 
carrying off the 
surface water 
_and liquid ref- 
use matter of 
cities and 
towns. 

Sewerage ap- 
| pears to have 
| been carried to 
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a high degree of perfection at a very remote pe- 
riod of antiquity, those of Nineveh and Rome being 
among the best preserved remains of those ancient 
cities. | 

The most remarkable sewer of Rome was (and is) the Cloaca | 


Maxima of Tarquinius Priscus, 588 8. c , formed tocarry off the 
waters brought down from the 


SEWING-MACHINE. 
/ 

In Fig. 4844, a illustrates the shape and dimensions of a rewer 
employed in some of the London districts. In Paris, the form 
6 is generally employed. c is used in the Westminster district, 
London. This form is not calculated to give the greatest 
strength, and in some instances the sides have been crushed in 
by the pressure. 

An oval form d ¢ is adopted by the Holborn and Finsbury 
Commission. Sewers draining streets containing more than 


cent hills to the Velabrum 200 houses are required to be 6 feet high and 8 feet wide in the 


and Valley of the Forum. It had 3 concentric arches, the inner clear; those for streets of less than 200 houses, 4 feet 6 inches 


one a semicircle of 14 feet diameter, formed of hewn blocks, ; 
without cement. The whole sewer was 82 feet high, having a 
rectional area of 448 feet. (See Cresy’s ‘‘ Dictionary of Civil : 
Engineering ’?; Smith’s ‘‘ Dictionary of Grecian and Roman 
Antiquities °’) Agrippa sailed ee this sewer in a boat, and | 
Nero caused some of his victims to thrown into the sewers. 
So namerous were they that Pliny terms Rome wrbs pensilis, a 
city supported on archcs. 

The arch has long been supposed to be of Roman origin; but 
this is abundantly disproved by remains in Egypt, Axsyria, and 
Ethiopia. (See ArcH.) The Romans were the first to give it | 
prominence in architecture, the Egyptians using it sparingly | 
and hiding it, as it was not considered appropriate to their 
style: neither was it. The oldest arch in Europe is the Cloaca 
Maxima. 

Fig. 48438 shows (a) an Assyrian arched drain of the North- | 
west paluce Nimroud, and (6) one of the Southeast palace on the 
same old site. All the arches yet discovered are of brick, made | 
of voussoir shape for the purpose Some are sun-baked, and , 
others kiln-burned. The greatest span found is 15 feet They ; 
are usually semicircular. The only exception is that shown at | 
6, ia which ordinary bricks are used, the cxtrados being gained 
by wedges of mortar. | 

In no modern city, perhaps, is the system so complete as in 
Paris. Its origin dates back as far as the year 1412. The exca- | 
vations maie in order to obtain the limestone of which the city | 
is largely built, and the catacombs, were subsequently made avail- | 
able for sewerage purposes, and now few streets are without 
these subterranean channels. The principal ones convey both | 
foul and clean water, the former flowing along a trench at the | 
bottom and the latter threugh pipes supported on brackets. 
They have one set of openings from the street to receive the | 
drainage, another for the ingress and egress of the workmen, | 
and a third for ventilation. | 

The egout Riroli, under the street of that name, is probably | 
the largest and most imposing. It has broad, neatly kept foot- | 
paths, and a railway along which visitors are conveyed in trucks ; 
pushed by men until its junction with the main sewer, when 
they are transferred to boats which convey them to the Place , 
de la Madeleine, where a winding iron staircase leads to the | 
street above. 

Intermediate between this and the house drain are ten sizes 
of sewers, all except the two smallest having footways for the 

of the scavengers. 

Telegraph lines, insulated with gutta-percha, and a pneumatic . 
tube for the conveyance of parcels, are led through this sewer, | 
and at intervals are vertical shafts provided with iron ladders 
through which the workmen can escape when it becomes flooded - 
by rains. See Supwar. 

The main sewer is cleaned by means of large barges having | 
in front an iron plate which nearly fills the channel, and has 
three openings at its lower edge; as the barge is drawn up! 
stream, the solid matter is forced through these and collected | 
in a receptacle. Those that are too narrow for barges are cleaned | 
by a similar device attached to a truck running upon rails on 
the footpath 

Up to the commencement of this century, the sewers of Lon- | 
don were used exclusively for carrying off the surface-water and 
slops; cesspools, the contents of which were carried away in| 
carts, being used for the reception of excrementitious matters. | 
Subsequently these were diverted into the sewers, which dis- 
charge into the Thames. These were enlarged in 1856, but it 
was found that those receiving the drainage of the lower parts | 
of the city were closed by high tides, forcing the filth and nox- | 
fous gases back through the drains into the streets and houses. | 
To remedy this, attempts at disinfection were made, but their | 
want of success led to the adoption of a plan for intercepting 
the sewers by tunnels back from the river, and conveying their | 
contents to a reservoir eight miles below the city, where they 
are deodorised, the liquid matter drawn off into the Thames, | 
and the solid sold for agricultural purposes. 


a 


Sewers (London and Paris Patterns). 


high, and 2 feet 6 inches wide in the clear. 
London has 1,000 miles of sewers. 


Sew'ing-bird. This is a device for holding the 
work. while sewing, and is a sub- 


stitute for the old and yet pre- Fig. 4845. 
vailing custom of pinning the cies 
work to the dress above the knee SR, 


in running a hem or seam. It ' 
has assumed many forms, the | ag 
bird being ornamental and hold- _ | 
ing the work in its beak, one 
part of the bill having a 7 
spring to keep it closed against 
the stationary portion. A pair 
of spring jaws answers the pur- 
pose, 
Sewling-box A _lady’s 
work-box for sewing materials. 
Sew'ing-clamp. (Leather.) 
A device for holding a piece of 
work while being stitched. In that illustrated, the 
movable jaw a is held to the leather by the spring 8, 


Sewing- Bird. 


and is thrown back by a rod 
or rope c, connected to a 
treadle. A screw d sccures 
the clamp to a work-bench. 
The jaws may be serrated to take better hold of the 


| work. 


Sew'ing-horse. (Leather.) A harness-maker's 
clamp for holding leather while being sewed. In 
the example, the clamping jaws of the horse are ex- 
tended below the seat, and are provided with a 
treadle-lever, which is adjustable to suit varying 
thicknesses of articles to he sewn. 

Sew’'ing-ma-chine’. 1. Sewing-machines for 
fabric are of several classes : — 

a. Those in which the 
needle is passed completely 
through the work, as in 
hand-sewing. 

b. Those making the 
chain - stitch, which is 
wrought by the crochet- 
hook or by an eye-point- 
ed needle and auxiliary 
hook. 

c. Those making a fair 
stitch on one side, the up- 
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r thread being interwoven by another thread be- | however, much nearer to the type of the present machine than 


ow. 
d. Those making the Jock-stitch, the same on both 
sides. | 
The last is the latest and best. See also infra, | 
SEWING-MACHINE (for books), 
SEWING MACHINE, Plate LIX. | 


a. The stitch made by passing the needle completely through | 

rformed | 
ines. 
The needle with two points and an eye at midlength was pa- | 


the goods, in the manner of hand-sewing, was the first 
by machinery. Such are classed as short-thread mac 


tented in England in 1755. The embroidering-machine of 


Heilmann, patented (to Bock) in England, May 2, 1829, No. | 
5,788, for that purpose, was for a machine in which a large 


number of needles, each with an eye in the middle and a point at 
each end, or tambour-needles, are simultaneously actuated over | 


a moving web of cloth, so as to repeat the patterns at various | 


points from one “ governing design’ and on a more minute , 
seale if desired. See also English patent, No. 6,931, of 1835. | 
Of Lye’s sewing-machine, patented in the United States in | 
$26, no record exists. The fire of 1836 consumed all the ree- | 
ords, and but few comparatively were restored, by means of re- 
copying from the patents returned for that purpose. | 
J.J. Greenough’s patent of February 21, 1842, had a similar 
needle, which was passed through and through the material by | 
means of pinchers traveling on a track, and opened and closed | 
automatically. The machine was specially designed for leather | 
and other hard material,and the needle was preceded by an | 
awl which pierced a hole. The material to be sewed was held 
between clamps provided with a rack, which was moved both | 
ways, alternately, to produce a back-stitch, or continuously for- 


Fig. 4848. 
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Greenough's Sewing- Machine (1842). 


ward to make the shoemaker’s stitch. The material was fed | 
automatically at a determinate rate, according to the length of | 
stitch required. The machine had a weight to draw out the | 
thread, and a stop-motion to arrest the machinery when a | 
thread broke or became too short. The needle was threaded | 
with a length of thread,and required refilling. The feed was | 
continuous to the length of the rack-bar, and then it had to be 
set back. The machine was not epecifically useful, but possessed | 
some valuable points. It holdsa creditable place in the history. | 

. 4848 is a perspective view of the machine. One of the . 
pincher-heads a is seen on the track, the other a! is nearly hid- | 
den by other portions of the machine. The levers 6 b/ work | 
the nipper-heads by means of cords, and are moved by cams cc! 
on the revolving shaft. A cam don the shaft works the lever e, | 
which reciprocates transversely and works the feed. The mo- | 
tions were all obtained from the revolution of a crank like the | 
machine of Saint, 1790. That of Thimonnier, 1830, had a verti- 
cal needle worked by a treadle motion to depress the lever bya. 
direct downward pull. Each of the machines mentioned was, | 


| dle c. 


that of Greenough. The overhanging arm, vertically recipro- 
cated needle, continuous thread, and automatic feed were pat- 
ented in England fifty-two years before Greenough’s, and sixty 
years before the Singer attained its excellence, as we shall have 
occasion to show presently. 

The Corliss machine, patented in the United States December 


page 2119, and SHoE- | 27, 1843, No. 3,889, was of the same general mode of operation 


asthe Greenough. It had eye-pointed needles reciprocated in 
horizontal paths through holes previously made by awls in the 
material fastened between clamps and fed in front of the needles. 
The feed was automatic, the length of the holding clamp. The 
motions were derived from peculiarly shaped cams on a revolv- 
ing shaft. Many other details are worth enumerating would 
Space permit. 

An early form of sewing-machine, perhaps the earliest, was 
that employed for sewing lengths of calico together previous to 


| the processes of bleaching, dyeing, and printing The edges of 


the pieces being laid together and passed between fluted rollers, 
were thereby doubled or crimped and pressed on to the needle, 
which was held stationary in a horizontal position, See English 
patents No. 10,134 of 1844; also running stitch machine, No. 
11,025 of 1846; No. 12,752 of 1849. The same feature is also 
secn in the United States patents, Smith and Chadbourne, 


_ April 16, 1850, and in No. 8,672, July 22, 1844, and shown ip 


Fig 4849. The cloth is 
crimped and forced on 
to the needle e. 

Fig. 4850 is another 
form of the same kind 
of machine. The hand- 
crank works the fced- 
rollers and also the 
toothed rollers, which 
crimp the cloth and 
force it on to the nee- 


Fig. 4849 


Another form of run- 
ning- stitch machine : 
aa ie a curious me to the spiral needle for staphyloraph 
is shown in Fig. 4851 This machine, patented November 8, ibd, 
has aspiral needle, shaped like a corkscrew, and with a contin- 
uous groove, in which the thread lies, being secured at the point 
of the needle by a spring. The edges to be sewed together are 
laid in the track of the needle, which is revolved, and passes 
through both edges once at each revolution. A bag is shown 
at b. See also Bean's patent, March 4, 1843, 
which used a common sewing-needle, and cor- 
rugated the cloth by means of gear-wheels, and 
forced it on to the needle. 

6. The chain-stitch or tambour-stitch is one 
consisting of a series, the bight of the thread 
being thrust through a former loop, and Jeav- 
ing a loop which in turn is enchained by the 
next-formed bight; and soon. There are sev 
eral modes of making it, and while it was per 
haps the first successful in a machine, it ha. 
been to a large extent superseded by other 
stitches. Several cheap forms of machines yet 
use it, and one kind, which has many friends, 
the * Willcox and Gibbs.”’ 

It may be made by a crochet needle and 
atin Bete or by an eye-pointed needle and 

ng 


Rodgers’s Running- Stitch Machine. 


detaining-hook. It was the first machine- 
stitch in which the thread was continuous, the 
previous attempts having all been in imitation 
of hand-sewing, with a certain length of thread, 
) threaded in the needle. 

The first sewing-machine to make the chain- 
stitch is described in the English patent of 
Thomas Saint, cht 17, 1790, which will be 
referred to presently It is not known that 
working machines were ever made on this plan, 
but it cannot be ignored in a history which 
deals with records. Explicit notice is deferred 
for reasons explained fartheron. Fig. 4854. 

Next in order of date, making the chain- 
stitch, is Duncan’s machine, English, No. 2,769, of 1804. It 
had a number of hooked needles, which passed through the 
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Garland's Spiral Needle for Sewing Bags. 
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cloth, then each was supplied with thread by a feeding-needle, 
which passed the thread around the crochet-peedle 
and under the barb. As the needles receded, each 
drew a loop through the loop previously drawn 
by it through the cloth. Thecloth was stretched 
between two cylinders placed parallel to each oth- 
er iu an oblong frame, which slid horizontally iu 
another frame. Thus, either a horizontal or a 
vertical motion mizht be given to the cloth, or, 
by a combination of motions, an oblique direction. 
See alvo English patent, No. 10,102 of 1844, 

Of the same class as the last two cited was the 
machine of Thimonnier, patented in France iu 
183!) and used for years in making army clothing. 
A fuller description of this machiue is deferred so 
aa to bring it into more immediate contact wit: 
the really valuable machines, of which it was, in 
many important respects, the forerunner. It had 
a thread-carrier bencath the goods, a crochet- 
needle which descended through the goods from 
above and caught up a loop which enchaiued the previous loop. 
Here we first see the presser-foot. This feature of a lower thread- | 
carrier and hook needle is to be seen in the most valuable shoe- | 
sewing machinea of the present day. 

Sneath's machine was for producing chain-stitch ornaments | 
on bobbinet in the process of making. It hada curved needle | 
with two eyes for introducing a thread through the lace, and | 
leaving a loop thereof; a pair of barbed points carried the loop 
over to the place where it was entered by the needle on its next 
stroke. 

The eye-pointed needle is found in Newton and Archbold's 
English patent, No. 8.948 of 1341. This was some years after 
Walter Hunt's machine, and several years before Elias Howe 
applied himself to the task. We shall refer to this presently. 
In the English patent, No. 8,948, theeve-pointed needle carried 
a thread through the fabric and left a loop, which was caught 
by a hook and drawn lengthwise over the apot where the needle 
would pass through it on its next stroke. These features were | 
afterward shown in the Johnson and Morey patent, February 
6, 1849, and are yet extant in some machines of approved qual- 
ity, though not of the highest class. 

While considering this class of machines, it may he as well to 
adduce two rather amusing instances of the chain-stitch ma- 
chines. 

Fig. 4852 is a sewing-machine attached to a pair of acicanrs, 
The needle a is attached to the upper member of the scissors, 
ax is also the bar 6 attached to the loop-check ¢, which is piv- 
oted on the lower member of the scissors. ¢ is the spool. The 


Fig. 4852 


Cutting and Sewing Machine. 


cloth passes between the plates //, and the rate of sewing de- 
pends upon the length of the cut ateach closing of the scissors, 
ench stroke making a atitch. The eve-pointed needle carries 
the thread through the cloth, and 'eavesa a loop on the hook; , 
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the next descent carries the thread through the former loop, 
making a chain-stitch. 

Fig. 4553 is a sewing-machine made of a single slip of sheet- 
metal, and designed to inake the chain-atitcb. 

a is the atrip of metal, which is bent into the forms shown fn 
the other figures, which are respectively, a side (4), top (c). and 
end (/) view. The thread is rove through the holes of the 
needle-holder and the eve of the needle, and, on being preseed 
through the cloth, pushes back the feeder. On rising, it leaves 
a loop on the under side, and, the feeder advancing, pushes the 
cloth along and the loop beneath it; the next time the needle 
comes down it passes through the former loop, and so on con- 
tinuously. 

c. The looping of one atitch by the loop of another is shown 
in Fisher and Gibbon’s English patent, No. 10,424, of 1844. 
One thread is on a Jower curved eye-pointed needle, which 
passes upward through the fabric, whereupon the upper eye- 
pointed needle enters between the fomner ove and its thread ; 
the curved needle, descending, leaves a loop upon the upper 


Fig. 4853. 


Sewing- Machine made of a Single Slip of Metal. 


needle, the fabric being fed the length of a stitch; the curved 
needle again ascends, and, at the sane time, the upper needle 
is moved in such a manner that jt passes its thread around the 
curved needle and then retires through the loop of the needle 
thread previously upon its stem. After this, the upper needle, 
again advancing, enters between the curved needle and its 
thread, as before, and the movements are repeated. The enchain- 
ing of one thread by the loop of another thread is shown in aev- 
eral forms in Plate LVIT. See also the Grover and Baker ma- 
chine, Fig. 4863 

d. The last in order of date, and the best, is the simple lock- 
stitch, in which one thread is passed through a loop in the other 
one, and then both drawn so as to pull the bight of each into 
the middle of tbe fabric, making a fair line of stitches on each 
side. 

In considering this section of the subject, we must refer to 
one or two inventions in which the lock-stitch was not made, 
but which possessed some features which have proved their right 
to live, and which seem to be indispensable in every well-or- 
dered machine. 

Ultimate success ia attained by a multitude of cfforts, and it 
is not fair, in our admiration of the perfected, to forget the 
weary, ill-appreciated, and unpaid efforta of those who have the 
earliest devoted theinselves to the work. The growth of inven- 
tion is in the direction of simplicity, but it is necessary. in the 
first place, to conceive the needs,and then follow a host of tem- 
porary expedients, — mere patchwork, as it afterward appears. 
In the course of time rises a reorganizer who proposes to devise 
means adequate tomect the changed conditions which 
supervene when a machine is called upon to take the 
place of the human operator. The earliest machine 
used the needle and needleful of thread in making a 
running-stitch. Then the eve was placed in the mid- 
le of the needle, which was sharpened at both ends 
to save turning it about when returning it, the needles 
being pushed and drawn by steel fingers on each ride 
of the goods, The invention was as yet an implicit 
copying of the human manipulation, and the next 
change merely shifted the mode froin the stitch of the 
seamstress to that of the tambour-rworker, The needle 
was passed through the goods and returned, leaving 
ajoop, which was detained, so as to be entered by the 
needle at its next descent, leaving another loop, and 
toon. A modification has been mentioned, conristing 
of a crochet-hook passed through the goods, bringing 
back with it a loop of thread from below, and en- 
chaining it with the previous loop. This is all the 
emall-heer of invention; the imitation of hands to use 
the familiar needle or the crochet-hook. There may 
be sedulous application and a certain merit in it, but 
there is no genius. The man of mark will find a new 
departure. He must devise new modes of procedure 
adapted to the neets of the new steel man, who is 
automatic but unskillfal, and one of whose principal 
requirements is continuity of motion. Tf one must etop and 
thread his needle, he might as well return from the click and 
hum of the metal to the clatter of tongues which need no oil- 
ing. 
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The new elements were not invented all at once. One of the 
most important was overlooked for fifty years after it had been 
patented. Another was invented, made, and exhibited, and 
then alept a profound sleep of twelve years. Another was in- 
vented and patented, but was in a useless shape, and lay dor- 
mant until really valuable inventions were wade, when it arose 
and claimed them as mere aduptatione. 

There is no important machine for sewing fabrics, now manu- 
factured, that does not use all of the three elements mentioned, 
— the continuous thread, the eye-pointed needle, and the con- 
tinuous feed, — but the former two of these had been in existence 
for sixty and twenty years respectively before they were united 
with the latter one, which, coming in the fruition of time, was 
more quickly recognized as a necessity. 

Precedence in time is one of the governing elements 
in apportioning merit in iuvention. Some things 
may be perfectly invented, before assuming any con- 
crete form in wood or metal. A man may his 
own draftaman, or may call in his assistant to make 
the working haba aves a given kind of com- 
pound engine or a nced valve. The workmen 
are the mere agents, and the engine or ree 
stands as the work of the designer. The ideas of a 
practiced engineer are concrete in the mind, as the 
attributes and accessories are all present in the con- 
ception of the thing; but with essayist and experi- 
mentalist the relations are different. With him the 
figure assumed in the mind is as yet untried, and 
unascertained conditions are yet to be provided for 
as they occur. With all allowance for the probable 
fact that no more than an experimental machine was 
actually made, yet the sewing-machine deacribed in 
the English patent of Thomas Saint, No 1,764, and 
dated July 1/7, 1790, must still be regarded as a very 
remarkable link in the historical chain. 1t was in- 
tended for ‘‘ quilting, stitching, and sewing, making 
shoes, and other articles by means of tools and ma- 
chines.’ It (1) a Aorizontal cloth-plate ; 
(2) an overhanging arm, on the end of which was 


Saint's Sewing-Machine (1790). 


(3) a vertically reciprocating straight needle, and on the top of 
which was (4) a thread spool, giving out tts thread continuous'y ; 
(5) an intermittent automatic feed between stitches; nrade the 
chain-stitch ; and had thread tighteners above and below. This 
is marvelous. Its parallel is to be found in the sixteenth-cen- 
tary revolvers and repeating fire-arms in the European muse- 
ums ; weapons that were made before the voyage of Columbus. 


The machine consisted of a bed-plate a with a post 6, haviug | 


& projecting arm on which was the thread-spool c; ashaft, rotated 
by a hand-crank and carrying cams by which al] the motions 
of the machine were obtained ; the same overhanging arm car- 
ried a spindle d for tightening the stitch, anda needle and aw!l- 
carrier ¢, into which a needle fand awl g were secured by set- 
screws, and moved by cams Ai on the shaft &k. The needie waa 
notched at its lower end to push the thread through the hole 
made by the awl, and thas form a loop. The work was sup- 
ported on a box [ sliding between guides m m and advanced by 
@ screw n turned by a toothed wheel 0, which was engaged by 
& projection from an arm depending from the shaft &, at each 
revolution of the latter. 
point of the spindle d in a manner atill employed in some of the 
ehain-stitch machines. The screw r served to adjust the box / 
on the guide-plate, and provision was made for varying stitches 
for different kinds of work. The drawing haa the peculiar fea- 
tures which should indicate that it was copied from a roughly 


A looper was operated by the bent— 


made machine. The stiffening of certain parts of the frame was 
an incident of its making, and would not be necessary in a mere 
drawing. The overhanging arm would stand well enough, in a 
drawing, without the brace. 

In] Barthlemy Thimonoier patented a sewing-machine iu 
France, which was so far successful that, in 1841 , eighty of them, 
made of wood, were in use for sewing army clothing at a shop 
in Paris. They were destroyed by an ignorant and infuriated 
| mob, just as the Jacquard loom and the Hargreaves spinning- 
_ jenny had been years before. Thimonnier escaped with his life, 

and again set to work. The Revolution of 1848 found him with 
‘another set of machines, capable of making 200 stitches per 
| minute, and sewing and embroidering any material, from mus- 


Fig. 4865. 


Thimonnier’s Sewing- Machine (1880). 


lin to leather inclusive. Again the mob defeated his project 
and periled his person. He was in very etraitened private cir- 
cumstances, and the repeated destruction of the machines, built 
with money solicited from his friends, wearied at last even the 
admirers of his genius and energy. 

His machine was, like that of Saint, just described, in the 
| form which subsequent experience has justified ; that is. it had 
‘@ vertical needle descending from the end of an overhanging 

armec and piercing the goods, which was fed beneath upon a flat 
tabled. The feed was by hand. Contrary tothe machine of Saint, 
whose motions were derived from a crank, the needle in the 
Thimonnier machine was depressed by a treadle and cord d,and 
returned by aapringe The Saint machine had a forked needle 
to push an upper thread through a hole previously made in the 
, goods, when it was caught by a loop-check and detained, ro 
| that the again descending thread was cnchained in the former 
lcop, making a chain-stitch, consisting of a series of loops on the 
| under side. The Thimonnier machine had a croch-t or barbed 
needie which plunged through the goods and caught a lower 
thread from a thread-carrier and looper / beneath, and brought 
; upa loop, which it laid upon the upper surface; descending 
| again, it brought up another loop and enchained it with the. 
one last made, making a chain-stttch, consisting of a series of 
| loops on the upper side Their points of similarity were thore in 
; which they resemble the best modern machines, — the flat cloth- 
plate, vertical post, and overhang-arm, the vertically recipro- 
cated needle, and the continuous thread g. A nipple a siceved 
upon the stem of the needle rested upon the goods during the 
descent of the needle, and was lifted when the needle was clear 
of the goods: the latter was then moved a distance equal to the 
length of a stitch, the needle and presser-foot (as the nipple a 
_may be called) descended again, in it« ascent carried another 
loop of thread through the loop previously made, and 80 on. 
Thimonnier died in poverty in 1857. 

The Thimonnier machine, patented in France, Auguat 5, 1848, 
and in the United States September 8, 184). No. 7,622, had rome 
advantages over his French machine of 1830, hut retained ita 
main features. The needle-bar was atill worked by treadie and 
epring See for his French patents Brevets D'Invention, Tom. 
Me page 168, and Plate XXVIII.; Tom XIV. page 71, and Plate 

IV. 

Between 1882 and 1834, Walter Hunt, of New York, made and 
sold sewing-machinea which embraced a curred eye-pointed 
needle at the end of a vibrating arm, and a shuttle, making 
what is known as the lock-stttch. He neglected to pursue the 
business, which consequently attracted little attention at the © 
time. His extreme versatility prevented success; his inven- 
tions absorbed his time, and he seemingly had none left for se- 
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curing the pecuniary results of his genius. 
and by mere inattention, one of the grandest opportunities of 
the century. The muin features of his machine had been pat- 
ented, eight years previous to Hunt's application, to another 
inventor, — Elias Howe When Hunt applied for a pateut io 
1854, it was refused him on the ground of abandonment. 

The name of Elias Howe is iudissolubly associated with the 
history of the sewing-machine. With iuventive abilities in- 
ferjor to those of Walter Hunt, be had an adaptedness to follow 
outa singie object persistently, and he reaped the field. His 
patent was dated September 10, 1846, and was extended for 
seven years in 1860. In his petition to Congresa, July 15, 1867, 
for a second extension of his patent, he acknowledged hav- 
ing received about $1,185,000, but considered that his inven- 
tion was worth 3 150,000,000. If he had received the latter 
aun he would have been still more certain that it was worth 
% 1,100,000 000, and x0 on. 

The sewing-machine i+ no exception to the ordinary rule 
that an invention is a growth rather tian an inspiration. The 
Original machine, as we have seen, had a simple needle, and | 
niade a running stitch; next we see a machine which made a 
succession of loops, forming a crochet stitch; here the machine 
paused awhile. A score of years was passed in devising modes 
of feeding, continuous or intermitting, by various arrangements 
of parts. The greatest advance up to that time was the lock-- 
stitch, invented by Hunt, and made by passing a shuttle con- 
taining a lover thread through the Joop of an upper thread car- 
riol down through the cloth by an eye-pointed needle. This 
was also the feature of tae Howe machine. 

Howe was very properly declared the firet inventor, techni- 
cally, as the dacies of Hunt had placed him outside of the pro- 
tection of the law. This wis framed (as determined by the de- 
cisions of the courts, which have so construed the law as to: 
make distinct the point, which was, at best, indefinite) for the 
reward of inveators who make public their improvements. The 
legal point was with Howe, and bitterly Hunt rued his careless- 
ness. Tle declared be would invent imitation stitehed work | 
more accurate than the original: the result was the paper col- | 
lar with {mitation stitching. 

The original Howe macnine had a curved vye-pointed needle 
attached to the end of a vibrating lever and carrying the upper 
thread. (See Fig 4855) The shuttle, carrying the lower 
thread between the needle and the upper thread, was driven in 
its race by means of two strikers carried on the ends of vibrat- | 
ing arms worked by two cams. The cloth was suspended by 
ping from the edge of a thin steel rib called a baster-plate, which 
hal holes engaged by the teeth of a sinall internmittingly moving 
pinion. This was the feed, and clumsy enouga. The invention | 
eoon fell into the hands of mechaniciins of great ability. who | 
timed the movements, proportioned and adjust :d the parts, and | 
adiled new features, without waich the inve:tion must have 
lanzuishe 1 and fuiled of any remarkable success. 

E!iis Howe seems to have set himself to the problem fn 1843; , 
in 1844 be devised the curved needle and interlocking shuttle ; 
in May, 1845, he had a machine at work. In 1845 it was pat- 
ented. Thereafter the struggle in the United States and in | 
England was to obtain funds for manufacture, and many weary, 
hungry diys were passed by the indoniitable inventor. He sold 
various shares of his invention from time to time, but when the 
tide turned in his favor he repurchased the riguts, and soon 
mnide a compact property of it. It was pot all smooth sailing 
even then, but the parties disposed to dispute his broad cluims | 
were induced to come under agreeinents of tribute or of neu- : 
trality. It was very well done. The original claims which con- 
cerned the eye-pvinted needle and shuttle gave coherence t the | 
confederate parties. The bond of union has since been the 
mode of feeding. A. B. Wilson's four-motion feed is so superior - 
to all others, that but few first-class machines are mule without 
it. This patent expired in 1873, and the dominant claim now 
is the Bachelder patent, which had no particular value in itself, . 
but was, peraaps, really the first continuous feed, und so gained | 
an utterly unexpected prominence and a lease of life for three 
terms, in all twenty-elght years, ending iu 1877, although the 
device was but the substitution of a continuous spiked band for 
the plate of limited length. It is not trne that Bachelder was 
tae first to Aorvizontalize the machine; that was done nearly 
eixty years previous, It had an endless band or cylinder stud- 
ded with a row of points which carried the fabric to and past 
the nee lle. It was a decided improvement on Howe's baster- 
plate, which had to be run back for each length of sewing. 

Without impugning the genius of the earlier inventors, it 
may fairly be s1id that the present proximate perfection of the 
machine is due to the men who took up the work where Howe 
left it, —to Singer, A. B. Wilson, and others. 

Furthermore, the machine is much indebted to the akill and 
enterprise of the mechanics and tradesmen in whose hands it 
has grown to the wonderful proportions it now exhibits. 

The Wilson shuttle, reciprocating in a curved race, was pat- 
ented in 1559. 

Lerow (1350), reciprocating eye-pointed needle and a shuttle 
traveling in an endless shuttle-race. 


Robinson (1851) had two curved needles with notches or eyes . 


and two thread -yguides. 
hack stitrh. 
Singer’s machine (1851) had a vertical needle- movement 


Produced either the ordiuary or the 


and a roughened feed-wheel extending through a slot io the , 


He just missed, | 


are carried on a jack a. 
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the work. Motion was communicuted to the needle-arm and 
the shuttle by gearing 

Grover and Kuker (1851) used two needles and a shuttle car- 
rying a filling-thread to form a double-loop stitch. The upper 
needle passed through tae fabric and made a leop through 
which the lower needle passed horizontally, forming a second 
loop. See 138, Plate LVIT. 

The A. B. Wilson four-motion fred (1852) and the Wilxon ro- 
tating hook (1851), which catches the loop of the upper thread 
und drops a bobbin through it, are features of the Wheeler and 
Wilson, — one of the most admired machines. As has been said, 
no substitute has been found for the four-motion feed. The 
shuttle has, however, more friends than the rotating hook. 

Johnson's machine of 1853 made a double-loop atitch by two 
needles carrying continuous threads, and passing, by a horizon- 
tal thrust, through the cloth, which was euspeoded by clampa 
bet ween them. 

In Singer's chain-stitc h machine (1854), the loup of the needle- 
thread was carried Over a retaining pin by a hook and held up- 
til the next loop was formed, which was received by the looper 
and pissed] through the former one. Thus, a loop was pussed 
through a loop, instead of, as in the tambour-stiteh, pussing the 
needle-thread and needle through the former loop. The feed 
in this machine was by the preseer-foot, which had a rough 
under surface, 

In Avery's machine (1854) (10, Plate LV.), the stitch is formed 
by interlooping threads from two needles, the iower one work- 
jag at an angle of 45° with the upper one. 

Noyes (1872), a lock-stitch with two commercial spools, the 
loop being made around the lower spool by a revolving hook. 

Plates LV., LVI. show the principles of action of the sewing: 
machines. The numbers correspond with those on the Plates. 


DEeEscripTion oF Pates. 


Single-Thread Chain-Stttch Machine. 


1. The bearded needle pierces the cloth and draws up the loop 
from below ; the cloth is then fed, the needle retaining the loop 
and descending through the cloth for a new loop, which en- 


- chains the thread. 


2. The loop formed by the eye-pointed needicis seized and dis- 


_ tended by a reciprocating loop-taker until penetrated by the 


needle at its second descent. 

3 Similar to the above, excepting that the loop-taker vi- 
brates. 

4. The loop-tuker a rotates. The Willcox and Gibbs pattern. 

5. The looper is operated by the pressure of the needle, re- 
treating before it and seizing the loop as the needle returns. 

6. Needle-loop caught by a stationary hook that detains the 
loop as the cloth is fed, the next descent of the pecdle passing 
through the loop. 

7. Latch-needle for enchuining or knitting the loop. See 
Stitch 6, Plate LVIL. 

Two Threads. 


8. The loop of the needle-thread ia caught by a thread carried 
by a reciprocating looper a. Sce Stitch 13, Plate LVIL. 

9. Similar to the above, but having a vibrating looper a. 

19. Two needles penetrating fabric from opposite sides, and 
making Stitch 16, Plate LVI. 


Lock- Stitch by Shuttles. 


11. The loop of the needie-thread interlocked by the thread 
of the reciprocating shuttle a. Singer pattern, Stitch 19, Plate 
LVEL. Florence, Howe, Wilson, Weed 

12. Simiiar as to the needle-thread ; shuttle vibrates in an arc 
ofacireie  “ Domestic pattern, 

13. The loop of the needle-thread is taken by a rotating shut- 
tle a, 

14. The shuttle a is stationary, and the loop of the needle- 
thread is passed over it by a vibrating arm 8. 


Lock- Stitch by Rerolving Hooks. 


V4. The rotating looper a enters the loop of the needle -thread 
and carries it around a loose dixsk-bobbin 6 on the fuce of the 
hook. Wheeler and Wilson pattern. 


Leather-sewing Machine. 


16. A waxed-thread machine. A _ hook-needle a below the 
eloth takes thread from a thread-carrier 6 above the cloth, 
drawa down the thread, and enchuains it below. An awl ¢ per- 
forates the leather for the passage of the needle; a cast-off d 
discharges the loop. 

Sole-sewing Machines. 

17. Machine for making ‘*‘ turned "' shoes. The shoe and last 
A chain-stitch is formed by a hooked 
needle, which passes through the sole and upper, and takes its 
thread froin a thread-carrier. The awl’ perforates the material 
for the passage of the peedie. Dunhasn's patent, September 9, 


, 1862. 


18. The shoe is supported on a horn provided with a thread - 
carrier. A hooked needle penetrates the sole and upper, and 


_ takes the thread from the thread-carrier and forms the chain 


portion of the stitch ina channel cut in the outer face of the 
( Continued on page 2116.) 
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SEWING-MACHINE. 2105 SEWING-MACHINE. 


CLASSIFICATION OF SEWING-MACHINES 
Patented in the United States. 
The figures in parentheses refer to corresponding figures on Plates LV., LVI. 


e +a. Bearded needle (1). 1. Bobbin-winders (21). 
6. Reciprocating loop-taker (2). 2. Cloth and slide plates. 
. c yee ne eee ker (S) : cus and tronming fabrics on machine (22). 
. Rotating loop-taker (4). . Lifting presser-foot. 
E 1. One thread e. Loop-taker operated by needle (6). 5. Mounting machines on table. 
a le veers | f, Stationary hooks or guides for holding 6. Needles. 
<3 loop in path of needle (6). 7. Needle-sharpener (21). 
aa g. Latch-needle for enchaining loop (7). 8. Needle setters and threaders (28). 
<5 See also C, 1,3, and 4; also E,1;], |. | 9. Oil-can hotder. 
Oe also F, 14 and 20. , & | 10. Otling thread. 
% 2} 1. Presser-foot. 
i a. Reciprocating under-thread carrier (8). |, .% | 12. Quilting. 
= 6, Vibrating under-thread carrier (9). 2 | 18. Regulating speed. 
2. Two threads.... | c. Rotary under-thread carrier. (tue | 14. Running-stitch (24). 
d. Two needles, each penetrating fub- | 34 | 15. Sewing rats. 
ric (10). See also E, 2. O44 | 16. Sewing on buttons. 
e. Two or more kinds of stitches. | # 17. Sewing strate braid. 
: / 2:18. Sewing knitted goods. 
2 a. Shuttles reciprocate (11). | &[19. Sewing uonbrellan: 
E 6. Shuttles vibrate (12). 20. Short thread. 
2% 1. By shuttie..... c. Shuttles rotate (13). 21. Shuttles. 
i d, Stationary shuttles (14). 22. Spools and bobbins. 
5 8 e. Shuttle carries commercial spool. re Ne: See Plate LVII. 
. An¢C-Up. 
O¢s 2. B lei a. Wheeler & Wilson pattern (15). 25. Tension devices. 
: honk hie ce b. Commercial spool for under-thread. 26. Thread-cutters. 
OokS...... c. Hooks of various other patterns, mak- 27. Miscellaneous. 
ing chain and lock stitch. 
ed ; ae 
~ = | 1. Machines (16). ocr 
Sa F Waxing devices. i 2 : Enhciete 
— 4 8. Hose sewing. ~ Ow 5. Guides 
o& | 4. Sole sewing.... rs Suen ecae an) = : 6. Hemmers. - 
is ' : o a. Tension- plates. 
a | 8. Tuck creasers and BE 
| 1. Needle. | 9. Truckers and platters. 
go ! 2. Wheel or bani. 10. Welt-guides. 
na %& | 8. Reciprocating surface above cloth | 11. Variety of work. 
3 3 14. Reciprocating surface below cloth. ‘ 
Om | 5. By movement of table. vw | 1. Tables. 
6. By pressure against thread. | & . aun and cabinets. 
. . over 
i mo 4. Trays. 
a3 = eal 6. Lamp-brarkets. 
w FT | 1. One thread (19). me < 6. Work-holders 
23 | 2. Two threads (20). o | 7. Aprons, guards, etc. 
rz E 8. Altacaments for ordinary sewing-machines. | @| 8. Chair. — 
a=) es 9. Casters. 


' Crass I. Morors. 


CLASSIFIED LIST OF SEWING-MACHINES AND ATTACHMENTS 
Patented in the United States from Feb. 21, 1842, to March 9, 1875. 
(® Reissue.) 


Ciass A.— MAKING CHAIN-STITCH. 


1. One Thread. (a.) Bearded Needle. | 1. (b.) Reciprocating Loop- Taker. | 1. (6.) Reciprocating Loop- Taker 
No. Name. Date. No. Name. Date. No. Name, | Date. 
1,622; Thimonnier Sept. 3, 1850. 6 437 Conant May 8, 1849.; | 21,230: Buell e¢ al. ‘Aug. 17, 1858. 
15,645/Gardner Sept. 9) 1456. 7,369 Reynolds May 14, 1850.;; 21,751 Gibbs Oct. 12, 1858. 
18,904! Hubbard Dee. 22° 1857. #263 | ‘Morcy et al. June 27, ISH. || 21,929| Sangster Oct. 26, 1858. ! 
21,234) Jackson Aug. 17, 1858. || 16 1138, Watson Nov. 25, 1856. | 22,226 Bishop Dec. 7, 1858. 
7.179] Hook Nov. 30, 1858. || 16/387/ Johnson Jan. 13, 1857. | 22,275! Boyd Dec. 14, 1858. 
' 93,245) Boynton Mar. 15, 1859.|| 16,566 Gray Feb. 3, 1857. : i 24,003) Boyd May 17, 1859 
24,027) Hook May 17, 1859. || 17, 508, Harris June 9, 1857, || 25,084, Barnes “Aug. 16, 1859. 
24,061 | Spencer May 11, 1859. || 17, "571 Harris June 16, 1857. | 25, $81) Buell Sept. 13, 1859. 
24,973' Jenks Aug. 2, 1859.)| 17, 4 Sage June 30, 1857. #479! Re ynolds ‘Sept. 27, 1859, 
25,013: Harrison Aug. 3" 1859.1] 17 744 Lathbury July 7. 1857. |} 28,007 McCurdy May 1, 1860. 
25,262) Harrison Aug. 26, 1859.|| 18,071/ Behn Aug. 5, 1857.) | 56,902 Cately ‘Aug. 7, 1866. 
30,454! Handle Dec. 4, 1860.1] 18,823} Moore Dec. 8, 1857. | 
617535| Hancock Des. 1g 166 |) Wea Clare Jan. 12, In 
6 ancoc ug. 072; Clar . an. 12, 185%. Bo 
79'579| Lamson July 7, 1868.|| 19/129| Clark Jan. 19) 1859. 1. (¢.) Vibrating Loop- Taker. 
79,901 Einhorn July 4 1868, 19, 135] Kixford et al. Jan. 19, 185%... 
4),759] Weaver Aug. 4 1868. 19/285 Angell Feb. 9, 145s.: 
80861/Fox ef al. Aug. Ve 1868.!] 19,409) Clark Feb. 23, 1858. | 7,659) Batchelder Sept. 24, 1850. 
«2.90% Bonnaz Nov. 10, 1868. || 19,660] Hendrick Mar. 16; 1458. || 12,573/Stedman Mar. 20, 1455. 
43,910, Bonnaz Nov. 10, 1868.) | 19.532) Gray Mar. 2, 1858. | 12,798! Stedman May 1, 1855. 
95,1°6' Berger Sept. 28, 1869. | 19,665! Gray Mar. 16, R58. | 16,554/Prate Feb. 3, 1857. 
106,943| Lake Aug. 30, 1870. || 20,413 Dimock June 1, 185%. | 16,745 Pratt Mar. 3, 1857. 
145,182! Cornely Mar. 3, 1874.;| 20 742) Thomson June 29, 1858.'! 17.930 Herron Aug. 4, 1857. 
159, 1673) HHL Feb. 9, 1875. i| 2l, 1015) Moore July 27, 1858. | 18,0.0 Watson Aug. 11, 1857. 


SEWING-MACHINE. 


A. 1. (c¢.) Petia i Loe Raker 


(contin 
No. Name. | Date 
SS ee 
18,371, Watson Oct. 6, 1857. 
18,639) Harrington Noy. 17, 1857 
18,834) Watson ‘Dec. 8, 1857 
19,155|Sangster ‘Jan. 19, 1858. 
19,612| Raymond ‘Mar. 9, 1858. 
19,634) Coates ‘Mar. 23, 1858. 
19, "193 Reynolds |Mar. 30, 1858. | 
19,876) Savage Apr. 6, 1858. 
| l Atwood et al Apr. 13, 1858 
| 19,979) Bosworth Apr. 20, 1853. 
| 20,481/Clark June 8, 1858, 
20,753) West et al ‘June 29, 1858 
20,763) Miller June 29, 1858. 
20,990 Carpenter July 27, 1853. | 
21,049) Hoo uly 27, 1858. 
21/250) Fitz et al. |Aug. 24, 1853. | | 
21'322 Clar |\Aug. 31, 1858. 
21,456) Clinton Sept. 7, 1853. 
21,672)Ha Oct. 5, 1858 
| 21'713| White Oct. 5, 1858. 
21,722) Hendrick Oct. 5, 1858, 
22,148] Perr Nov. 23, 1858, 
22,719 Fosket etal. Jan. 25, 1859. 
24,098) Carhart May 24, 1859. 
24,325) McCurdy June 1, 1859. 
26,201) Pearson Nov. 22, 1859. 
32,415) Cooper May 28, 1861. 
32,456|Stoakes May 28, 1861. 
32,782) Norton July 9, 1861. 
32,785| Raymond July 9, 1861. 
32,925) Raymond July 30, 1861. 
33,085| Hodgkins Aug. 20, 1861. 
Williams Apr. 8, 1862. 
38,450) Palmer ay 5, 1863. 
2° Folsom Nov. 29, 1864. 
46,064) Bartlett Jan. 31, 1865 
*2,210| Bartlett Mar, 27, 1866. 
54,816) Goodspeed May 15, 1866. 
,990| Piper Aug. 7, 1866, 
60,669) Bartram an. 1, 1867. 
61,17 Drig Jan. 15, 1867. 
*2,745| Hodgkina Aug. 20, 1867. 
*2,746| Hodgkins Aug. 20, 1867. 
68,196) Hills Aug. 27, 1867. 
,666| Hodgkins et. 8, 1867. 
76,335| Bartlett Apr. 7, 1868. 
, 80 Willmarth Aug. 11, 1868. 
81,821)Rowley Sept. 1, 1868. 
83,492/ Hancock Oct. 27, 1868. 
| 83,750) Willmarth ef al Noy. 3, 1868, 
84,959| Myers Dec, 15, 1868. 
86,057| Canfield Jan. 19, 1869, 
,695| Russell Feb. 9, 1869. 
93,354) Foot May 25, 1869. 
96,160)Smith Oct. 26, 1869. 
99,481|Rudolph Feb. 1, 1870. 
99,704) Porter Feb. 8, 1870 
103,050 Keable May 17, 1870 
109,705) Young Nov. 29, 1870 
(117,101 Necker July 18, 1871. 
(124,808/Goodes Mar. 19, 1872. 
125, 201 Johnson Apr , 1872. 
126,921 Beckwith May 21, 1872. 
351) Beck with Nov. 26, 1872. 
137,618}0' Neil Apr. 8, 1873. 
133,996 Davis May 20, 1873 
146,721|Taylor Jan. 20, 1874 
l. (d.) Rotating Loop-Taker. 
17,427|Gibbs June 2, 1857. 
,915| Lazelle Dec. 22? 1857. 
Johnson June 22’ 1858. 
#573|Gibbs July 13, 1858. 
21,089' Smith Aug. 3, 1858. 
21,100) Wheeler et al Aug. 3, 1858. 
21,129|Gibbs Aug. 10, 1858. 
,007| Avery Nov. 9, 1858. 
28,851 Gibbs June 26, 1860. 
Hicks July 24, 1860. 
33,439| Marble Oct. 8, 1861. 
38,931| McCurdy June 16, 1863. 
303|McCurdy Fe 7, 1865. 
*2,655|Gibbs June 18, 1867. 
74,328) Fales Fen. 11, 1868. 
Osise1|Rayer ef al. Nov. 1s70. 
rela ov. i, 
152,618) Dinsmore e? al. June 30, 1874. 
154 Beck Sept. 8, 1874. 
160,512) Dinsmore Mar. 9. 1875. 


ai 
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1. (e.) Loop-Taker operated by Needle. 


SEWING-MACHINE. 


2. (a.) Reciprocating Under- Thread 
Carrier (continued), 


No. Name. Date. No. Name. Date. 
12,923 Robertson May 22, 1855.|| 70,152 Baker Oct, 29, 1867. 
18,285 Jenks et al. | Sept. 29, 1857. || 82,366' Wagner pt. 22, 
18,350| Nettleton ef al. Oct. 6, 1857.|| 88,499 Mc Mar. 30, 1869. 
9,535 Sangster Mar. 2, 1858. | 95,581 in, t. 5, 1869. 
19,723 Sangster Mar. 23, 1858. | |102,586/P y May 3, 1870. 
20/684! Snow June 22, 1858. 1057961 Mel Lean Aug. 2, 1870. 
20'688| Barnes June 29, 1858. | |122,131 Fanning ef al. ‘Dec. 26, 1871. 
| 21299 Jackson Aug. 24, 1858. 129;013| Fanning July 16, 1872. 
599| Robertson Sept. 14, 1858, | 145,287 Fanning et al. Dec. 9, 1873. 
21,833| Hubbard Oct. 19, 185. )| _ a 
ee 
2. (b.) Vibrating Under-Thread Carrier. 
1. 6 Stationary Hooks or Guides for | 
lding Loop in Path of Needle. —— 
ae | 1 a pits et al. 4 une 2, _ 
on ec. , 
der 064 Robertson oe 2, 1895. || 14,956] Grover May 27, 1856. 
LH cir elgaiag Jan: 90° 1857. 19,059] Fetter Jan. 5, 1858. 
’ ; an. 572|Grover et al. July 6, 1858. 
16,699| Robertson Feb. 10, 1857. || 91 994| Uhiinger Aug. 17, 1858. 
17,186) Atwater May 5, 1857.|| 3) ezelQenne s. 1), 
560) Robertson May 18, 1858.| | 91'752|Grover Oct. 12; 1858. 
21,402| Atwater Sept. 7, 1858. r > e 
22,143 Harkness Nov. 23, 1858. 
21'537 Hubbard Sept. 14! 1858. 4646| Lyon Jan. 4. 
40,622) Heyer Nov. 17, 1863. iF 24, 24,131 ensel July I, 1869. 
oot ug. 
23 '730| Grover et al. ‘Oct. 11; 1859. 
25,876 Barnes Oct. 25, 1859. 
l. (g.) Latch-Needle for enchaining Loop. ba yitd Robertso Oct. 25, 1859. 
68 Foeket et hal Nov. 1, 1859. 
aGul Seeing ean 1 28190 Boo ‘hb Sent. 11, 1860. 
‘ ashburn > 
10, gi4| singe May 30, 1854. || 31'899\ Rose Mar. 26, 1861. 
ir M5 ——_ May os Isy2,|| 31897 Mallary Apr. 2, 1861. 
i a ee 321496 Pulle Sine £186. 
= = i er une 
33.414 Bollman Oct. 1, 1861. 
33,778 Grover ‘Nov. 26, 1861. 
A. 2. Two or more Threads. (a.) Recipro-|| 36,405 Grover ‘Sept. 9, 1862. 
cating Under-Thread Carrier. yanieeey [ee S — 
Grover an, 
Pre <a 39.092 Day ae 
p . , . 
6,439 pene May 8, 1849.1 | 43,146, Wickersham June 14. 
7,931 Grover et al, e 1, 185 50,469| Hart 7 
Ler oleae sree i. 1854. |) 56.641\Tucker July 24, 1866. 
10;242|Singe May 2’ 1854, || 93,415 Cobb Aug. 10; 1869. 
rte ty 17’ asa, | (100,139 G Feb. 22, 1870. 
11/284 'Lel hton July 11, 1854. il Tittle May . 9° Is7l. 
12,074 Stedman Dec. 12, 1854. ||} 4,573 Little ; isd 
12,146, Ward Jan. 2, 185%, ||12,818 Speira uly 7, 1844. 
#355, Johnson Feb. 26, 1856. 
16,237 Jennings Dec. 16, 1856. 
17 049) Nettleton et al. Apr. 14, 1857. 
18.793 Fetter Dec. 1, 1857.|| 2. (¢.) Rotary Under-Thread Carrier. 
| 19,732 Clark Mar. 23, 1858. : 
20 ‘471! Shaw ef al. PS | ee eS 
*568 Grover et al. June 15, 1858. 
*617 Batchelder Noy. 2! 1858. || 30,478) Johnson Oct. 23, 1860. 
22; 220 Raymond Nov. 30, 1858. 
#706 Stedman 22. os. 0 lees. 
wimemree ey 
t rou u ‘ 
25,471 Silvey Sept. . 13, 1859. rs 
25,785 Barrett Oct. 11, 1859. 
sires (RE Clee 
7 ar » 8, ; , 
26,346 Dickenson Dec. 6, 1859.|) 9/365| Hodgkins Nov. 2) 1882: 
f we ‘Dec. 27, 185: tes ‘> 
27,079 Smith ‘Feb. 7. 1860 9,552 Johnson Feb. 22, 1853. 
27'082 Th Feb. 7° 1860 9,665 Johnson Apr. 12, 1853. 
97'260 Rowe Feb, 21° 1860, || 10,354 Blodgett Dec. 20, 1853. 
. - : mae "|| 10,880 Avery May 9, 1854. 
27,761 Newlove Apr. 3, 1860. 12,233 Conant Jan. 16, 1855. 
eat May 98! [ago,|| 13,616 Harrison Oct. 2, 1855. 
638) Ruddic y 18470 Robertson Oct. 20; 1857. 
2, 206) Staite June 19, 1860.|| “sgi3 Blodgett Oct. 12) 1858. 
30,641) Payne ov. 3, 1860. 25,968 Hudson Nov. 1, 1859. 
| 31,156| Earle Fane ee Teer || 57,500 Halsey et al. “Aug. 28, 1866, 
31'334|Smnith Feb. 5, 1861.|| co2/4 Conant Sow a 
31,429| Rice Feb, 12; 1861.|| 93615 Hancock re 
31 601 Howlett Mer. 6, 1081. )) 
Hon Or wacarwd. Dee } ee 
rover et . , ° . 
37,585) Madden Feb. 3, 1863.|| 2. (e.) Two or more Kinds of Stitches. 
*1543 Batchelder pt. 22, 1863. 
40,296 Wagner Oct. 13, 1863. 
*2,125 Baroness ‘Dec. 12, 1865. 
55. 029 Ha May 22, 1866.|| 26,059) Scofield Nov. 8, 1859. 
6l, 102, Re fuss Jan. 8, 1867.|| 77,889 Kerr May 12, 1868. 
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SEWING-MACHINE. 


CuLass B. — Makino Lock-STITCH. 


l. By Shuttle. (a.) Shuttles reciprocate. ||1. (a.) Shuttles reciprocate (continued). l. (b.) Shuttles vibrate. 


| 
No. Name. Date. No. Name. Date. | No. Name. Date. 
4,150 Howe Sept. 10, 1846.| | 62,287 Reed Feb. 19, 1867.|| 7,776 Wilson Nov. 12, 1850 
Bradshaw Nov, 28, 1543.|| 62,999. Mar. 19, 1867.|| 9,139|Miller July 20, 
et Jan. 14, 1851.|| 64,830 Barclay ‘May 21, 1867.)| 11 Harris Nov. 14, 1854. 
Atkins ef al. Aug. 5,1 68,009 Stebbens Aug. 20, 1867.|| 11,971) Parham ‘Nov. 21, 184. 
8,294 Singer ug. 12, 1851. || 68,835 Bosworth ‘Sept. 17, 1867. || 13,195) Woodruff July 3, 1855. 
9,555 Paimer an. 25, 1 71,131 Cadwell Nov. 19, 1867.| | 13,242) Woodruff July 10, 1855, 
1| Thompson Mar, 29, | 77,665 Slater ‘May 5,1 345 Wilson Jan. 22, c 
10,757 | Parker Apr. Ll, 1854.) | 78,729 Fairfield June 9,1 15,635 Johnson Aug. 26, 1856 
10,763 Harrison r. ll, 1854.)| 75,817 Farnam June 4, 1868 414 Wilson Dec. 9, 1856. 
10,875 Coon ay 9, 184.\| 73,818 Parham June 9, 1868.) | 16,234 Gibbs Dec. 16, 1856. 
10,379 Hodgkins May 9, 1854.| | 79,037, Waterbury June 16, 1868.) 16,281 Landfear ‘Dec. 23, 1856. 
10,975 Singer May 30, 84. 80,345 | F July 28, 1868. | 16,321) Woodruff Dec. 23, 1856. 
10. Stevens ef al. May 30, 1854.|| 81,191 Meyer Aug. 18, 1868.) | 18,068) Wickersham |Aug. 25, 1857. 
a! Hunt June 27, 1854.|| 81,328 Barclay Aug. 25, 1868.|| 18,069) Wickersiam Aug. 25, 1857. 
8 Oct. 3, 184.)| 83,406 Porter | t. 27, 1868. || 20,175|Smith May 4, 1858. 
11,8%4| Ambler Noy. 17, 1854. $5,633 Barnes Jan. 5, 1869.|| 20,531/Sangster June 8, 1858. 
12,011, Weed Nov. 28, 1854.|| 86,163 Jones Jan. 26, 1869.) | 21,461) Woodruff Sept. 7, 1858 
12,336| Wilder Jan. 30, 1855. | 86,164|Jones Jan. 26, 1869.|| 22,137)/Spencer et al ‘Nov. 23, 1858. 
12,489 Horn Feb. 13, 1855.) | *3,281|Guinness Feb. 2, 1869 || 22,255) Mackenzie \Dec. 1, 1858. 
12,902 Durgin May 722, 1855.) | 87,559 Gird Mar. 9, 1869.| | 23,157/ Cooper Mar. 8, 1859. 
12,969 =a ay 29, 1855.|| 88,039 Hawkins Mar. 23, 1869.|| 26,130| Singer ‘Nov. 15, 1859. 
13,201 July 3, 1955.) | 88,603 Billings Apr. 6, 1869. | | 26,366) Mitchell Dec. 6, 1859. 
13,630|\Cowperthwaitc Oct. 9, 1855. || 88,936, Winter 'Apr. 13, 1869.|| 26,586 Harrison Dec. 27, 1859. 
13,637 | Singer Oct. 9, 1855./| 89,040 Guinness |Apr. 20, 1869. || 27,208) Davia Feb. 21, 1860. 
13,763/Singer Nov. 6, 1855. || 89,064 Muir ‘Apr. 20, 1869.|| 28,610| Scofield ef a/ June 5, 1860. 
13,966 <p il Dec. 18, 1855. | | 89,489 Lyon Apr. 27, 1869.|| 31,625) Richards Mar. 5, 1861. 
14/433 Mar. 11; 1856. || 89987|Griswold May 11, 1869.|| 32239| Comfort [May 7. 1861. 
= Sing Nov. 4, 1856.| | 90,552| Jones May 25, 1869.| | 33,415 Bollman Oct. 1, 161. 
Bradshaw Apr. MM, 1857.| | 93,511) Andrews Aug. 10, 1869.| | 33,940' Grover ‘Dec. 17, 1861. 
*453| Bradshaw Apr. H, 1857.|| 93,921) Stoops e¢ a/. Aug. 17, 1869.| | 37,617 Dulaney Feb. 10, 1 
17,679| Howe et al. June 30, 1857.|| 93,881) Heckendorn Aug. 17, 1869.) | 37,624) Hollowell Feb. 10, 1863. 
1s Behn Dec. 15, 1 93,962| Butterworth Aug. 24, 1869. | 38,592| Mack May 19, 1863 
39| Newton Feb. 23, 1858.| | 94,112) Hoffman Aug. 24, 1869.| | *1,562| Parham Nov. 3,1 
1 Bartholf Apr. 6, 1858.| | 94,467| Bradish Sept. 7, 1869.|| 42,284|Grover Apr. 12, 1864. 
paranle June 15, 1858. || 95,499 Melone Oct. 5, 1869.|| 42,285) Grover Apr. 12, 1864 
20,761|Du June 29, 1853. | 94,700| Heery Sept. 14, 1869.| | 42,576, Grover ay 3,1 
2 258; Howe Aug. 24, 1 93,064) Hurtu et al. Dec. 21, 1869.) | 43,285) Brown June 28, 1864 
Sept. 14, 1853. | | 99,133) Bennor Jan. 25, 1870.|| 44,982)/Smith ef a/. Nov. 8, i 
22,160| Burnet ef al. Nov. 30, 1853. | | 99,743|Smith Feb. 8, 1870. || 45,059) Mack Nov. 15, 1864 
£2! ae Jan. 4, 1859.|| 99,783)Meyer Feb. 15, 1870.| | 45,528) Smith Dec. 20, 1864. 
; Apr. 12, 1859. | |102,8083|Gowen May 10, 1870.| | 49,023)Zuckerman July 25, 1865. 
3,739) Shaw et al. Apr. 26, 1859. | |103,070; Moltz May 17, 1870.) | 52,847) Harlow |Feb. 27, 1866. 
yen Planer July 19, 1359.| | *3,994, Meyer May 24, 1870.) | 56,805) Schwalbach July 31, 1866. 
Hall July 26, 1859. | |103,444 Garaghty May 24, 1870.| | 58,366) Andrews ‘Oct. 2, 1866. 
25,002) Emswiler Aug. 9, 1859.) |104,871| Melone June 28, 1870.| | 60,433) Singer Dec. 11, 1866. 
Crosby Oct. 25, 1859. | 109,443) Parham Nov. 22, 1870.| | 61,270) Singer Jan. 15, 1867 
25,918| Sawyer et a/ Oct. 25, 1859. | 109,816) Gird Dec. 6, 1870.| | 76,807) Pepper Apr. 14, 1868. 
cod} Rose Nov. 8, 1859. | |110,735| Buker Jan. 3, 1871.) | 76,950|/Sherwood ‘Apr. 21, 1868, 
McCurdy Nov. 22, 1859. | |111,129|M Jan. 24, 1871.|| 77,715) Chabot |May 12, 1868, 
26,462) Miller Dec. 13, 1859. | |112,189| Smith Feb. 28, 1871.| | 80,907 Byrkit Aug. 11, 1868, 
26,536) Thorne - 2, -| |L12,673| Bennor Mar. 14, 1871.| | 86,848) Macaulay Feb. 9, 1869. 
27,132|Juengst Feb. 14, 1860. | |112,747| Stackpole Mar. 14, 1871.| | 89,417; McArthur Apr. 27, 1869. 
27,546| Jones Mar. 20, 1860. | |113,407| Dinsmore Apr. 4, 1871.|| 93'065| Davis July 27, 1869. 
pei — Mar. 20, 1860.) 114,424, Dulaney May 2, 1871.) | 96,713; Lyon Nov. 9, 1869, 
: May 15, 1860.) |115,117|Sidenberg May 23, 1871.|| 96,856! Clever Nov. 16, 1869, 
1 Hoffman May 22, 1860.) |117,380' Buker July 25, 1871.| | 99,067) Davis Jan. 25, 1870. 
Yeutzer June 19, 1860. | |117,640/ Jones Aug. 1, 1871.| | 99,283) Black Feb. 1, 1870. 
MecCardy say 3, 1860. | |117,797| Meyer Aug. 8, 1871.) | *3,825 Dulaney Feb. 8, 1870. 
28,996 | Mueller July 3, 1860.) |118,404)T: Aug. 22, 1871.| '101,140! Lawyer e¢ al. Mar. 22, 1870. 
28,999 Penny ef al. July 3, 1860. | |118,450| Grover Aug. 29, 1871. | 101,887 Kenc Apr. 12, 1870. 
29,202' Sutton July 17, 1860. | /118,928 Ha. Sept. 12, 1871.) 102,366 Brown Apr. 26, 1870 
30,012) Tracy Sept. 11, 1860. | |121,965 Secor Dec. 19, 1871.| 105,123) Pepper July 5, 1870 
30,634) Leavitt Nov. 13, 1860. | |122,747)| Wagner Jan. 16, 1872.) 106,032; Coon |Aug. 2, 1870 
re Heyer Nov. 27, 1 124,167| Shuttock Feb. 27, 1872.| |106,249, Bennor \Aug. 9, 1870 
31,171 Irwin Jan. 22, 1 ,854| Price et al Mar. 19, 1872.| 106,307, Barnes Aug. 16, 1870. 
31 Johnson et al Jan. 22, 1861.) |125,708) Waterbury -« Apr. 16, 1872. '107'041| Harlow Sept. 6, 1870. 
31 325) Nivelle Feb. 5, 1861. | |125,807| Gordon e¢ al. Apr. 16, 1872.) 108,020, Harper ‘Oct. 4, 1870. 
31,411 Smith Feb. 12, 1861. | |126,755| Stebbens May 14, 1872./ 109,828 Macaulay Dec. 6, 1870. 
31,691 Juengst Mar. 12, 1861. | |126,911| Stocker ay 21, 1872.) |111,359| Mack Jan. 31, 1871. 
*1,154 Howe Mar. 19, 129,818) Haund July 23, 1872. | /111,452) Higgins \Jan. 31, 1871. 
2,297 Jones ef al. May H, 1861. | |130,005| Baker July 30, 1872.) 112,033 Hancock (Feb. 21, 1871. 
2,315 Sherwood ay 14, 1861. | |130,357| Brown Aug. 13, 1872.| 114,197) Rehfuss Apr. 25, 1871. 
32,335 Smith May 21, 1861. | |130,775| Wagner Aug. 20, 1872. | |117,002) Sherwood July 11, 1871. 
34,081;| Welch Jan. 1, 131,061| Hunter Sept. 3, 1872. | |117,262| Crane July 25, 1871. 
34,759 Sept. 3, 1872. | 120,815) Harper Noy. 14, 1871 
Oct. 6, 1872. | |121,186) Meriam Nov. 21, 1 
Dec, 17, 1872. | 121,896; Rehfuss Dec. 12, 1871 
. 17, 1872. | 123,493) Mack Feb. 6, 1872. 
Dec. 24, 1872. | |123,892)Hall Feb. 20, 1872. 
Dec. 31, 1872. | 128,640) Lamb July 2, 1872. 
Mar. 4, 1873. | 130,715, Hoppe ef a/. Aug. 20, 1872. 
Mar. 18, 1873. | 131,735) Brown Oct. 1, 1872. 
(May 13, 1873. || *5,046) Brown Sept. 3, 1872. 
\May 27, 1873. | 132,332|St. John Oct. 15, 1872. 
jOct. 21, 1873. | 133,814) Venner Dec. 10, 1872. 
Jan. 20, 1874. | 135,194) Bingham Jan. 28, 1 
Jan. 20, 1874. | 136,057 Gullman Feb. 18, 1873 
Jan. 21, 1874. | 136,616 Pickeregill Mar. 11, 1873 
Feb. 3, 1874.| 137,028 Rehfuss Mar. 18, 1 
Mar. 14, 1874. | |137,199 Hoppe ef al. Mar. 25, | 
June 9, 1874. | |138,902) Lewis ef al. May 13, 1873 
June 30, 1874. | 140,787 Melone July 15, 
July 7, 1874.) 141,791 | Hirons ef al. Aug. 12’ 1873 
Aug. 4, 1874.| 144,864 Porter Nov. 25, 
Aug. 11, 1874. | |145,215 Koch et al. Dec. 2, 
. 20, 1874. | 146,466 Moltz Jan. 13, 1874. 
Jan. 26, 1875. | |146,644 Black Jan. 20, 1874. 
148,336 True Mar. 10, 1874. 
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: 
1. (0.) Shuttles vibrate (continued). ji. (d.) Stationary Shuttles (continued). | 2. (b.) Coad conta Under- 


No. Name. Date. No. Name. Date. | No. Name. Date. 
| ge le Oe 
148,502 Smith Mar. 24, 1874./ | 20,699) Comfort June 29, 1858. |. 38,276 Baldwin Apr. 28, 1863. 
149,565 lake Apr. 14, 874.0 6 27,274) Dopp Feb. 28, 180.) 40,446 Lathrop et al. ‘Oct. 27, 1863. 
149,%62 Horr Apr. 25, 1874. 9 H4,¥ss;Smuith Apr. 15, Iso2.,, 42 449 Thompson j-Apr. 1y: Is64. 
150,542 Crane May 5, Isi4. (56, 0204 Dulaney July 3, Lso6. |; ef 04 Fetter ‘June 21, 1s64. 
151-272 Bubr May 26, 1874.) | 62,980) Willson Mar. 19, [so7. |) 43,404 Hall July 5, 1M64. 
155, 210, Weber July 21, bsid. |! 105,631] Bletcher July 26, 187v. 4. QU Lathrop Aug. 30, 1864. 
a a a eh a nanan FG ey aces 
*6, gla Mack. Sine i 1s. | 9, By revolving Hooks. (a.) Wheeler & | aw, 13U; Sle Day Man 18, 1K69)., 
1836, Wilamaon fan 12, 8 Whom’ Pacers send ug 1, In 
\ yr! ‘ e . tae 
te porns : July 30, ee 
41,247 twe July 29, 1873. 
1. (c.) Shuttles rotate. 8,296 Wilson ‘Aug. 12, 1851. 143'027|Noves Sept. 23, ING, 
econ Sine . ee 148/33] Wardwell Mar. 10; 1874, 
mis © Posby ’ + 152,58! | Abbott June 30. 1874. 
Fea pieleatt et al. et. 2, eee ey See eae 4 Hea | sa " : 
2.754 Smit ‘Apr. 17, 1855..[ 22,461, Mare ¢ ‘ Lip 
12, 039 Bond ‘May oy 1355. | 24,455 Goodwyn June 21, 1859.' 5 2.) (c.) Hooks of rarious other Patterns 
13,727 Langdon (Oct. 30, 1855. | 24,881 Morton July 26, 1859. | | making Chain and Lock Stitch. 
14,022 Slayton Jan. l, 1856. (| 24, 3 : iden Aug. 2, 1s. ae 
5,16: ‘ 7 x. Ta rat ‘ . 9, 159. : 
Be ee ag ae : 116 25.50 1 ables A a Y, ee 21,465 Blodgett Sept. 7, 1858. 
16,914 Gibbs Mar, 31, 1857, | 25,223 Stoddard Aug. 28, Is59., 21,592 Hinkley Scpt. 21, Irn, 
18,359 Smith Oct. 6, 157. | 26,848 Johnson Jan. 24, [s60.) | 21,400 Miller Oct. 12, 15k. 
18,605 Smith Nov. 10, 1857. ; ey]: oy ilson Feb. ms, Tso, || - wed Nie le May Ng eA 
< me Q ‘ . ‘ = re iy ) ' ee e 
PL Gibbs Fen 21 Ise. | 30,613)collins Now, 13, dre. 25.931 Hinkley Aug. 23, 1859. 
28,746 Gicrmann June 19, 1860. || 83341) Folger Sept. 24, IN61. | | 25.551 Hardie Sept. 6, Hae 
34,0726 Thompson |:Apr. 8, Is62.) | 36,501, Wilkins Sept. JO, sd. 25,482 Woodward Oct. ll, Iese, 
36,255 McCurdy Aug. 19, N62.) | 3§,076 Wilkins Mar. 31, [s64, ' 25,50) Crosby Oct. 25, 1e59, 
42'0K7 | Pickering May 10, 1464... | 40,000 Tracy et al. Sept, 15, 1x63. |) 28.020: Torgenberger Jan. 26, 1560. 
49,421 Allen et al. Aug. 05, 15655, 40,589 Secor Nov. 10, 1X63. | | 24,864 Mi ler Apr. 10, stil. 
57,4 Re ie nberger Aug. ines nee ore i auillee ae ae a Wee ae auenel aay . ye 
55,025! Wart Oct. 16, 185.5. h72, Eames et a reb. 16, Isid. V.44i Grote ’ . 
60,0021 rence Ni 4, Iso | . “Mec ‘luskey uns a, oo oe ie a tt 
87,999/ Rogan Mar. 9, sv. ; | 56,224 llouse uly 10, Tsé. slg StOdey - 2), 169, 
roe ees Maa rues a er a ine - he sae * Iso iy toe : tas . : 
94,187) Davis Aug. 31, L869. ols Collier ‘Apr. 9, [k67.)) 4,'26 Leave May 22, Ib6b. 
94/677, Warth INept. 7, 1X60.) | SONOS! Pollock et al HApr. 13, bso, 58.245 Fuller, He W. Sept. 25, Tete, 
ee re ta a bine Sept. ge Is bi,o0? Bruen jan. ‘Tt Iner 
.247| Bartram une STU, usn ept. 28, bseo. |)  U,bx2 3 jan. 1, [si. 
14294 House May 2 Isil. Teer 5) Sidenberg Mar. 14, IXT1. 4 | Be US) McCurdy Feb. 12, 107. 
Usiz Lester seen 13, | 221 Sa erm ee aL) Saban spt. Ts, nok 
PN ece une 4, IS872. ouse Mar. 5, [s72.j, Sept. 17, Tos. 
os ay Rebate tig See Tee isas, Lathrop Dee 4, bees. 
$4),007 | Bartram Aug. 20, 1872.) 1196,635 Alin Mar. dee. 14, Tso, 
135.536/ Follett Feb. 4, 1873. (138,163 /Kernaul Apr. 22, 1873. | | 98,390 Lamb ee 28, ce 
137,321) Rogan Apr. I, 1X73. 145, 570 Louse Dee. 16, ING. foie " a ees os ne 
*§,358 Smith Apr. 29, 1873. |153, v2l4 Huntington Pee: 29, lst4.) Wl vi ‘ Ci Mar. 29, 1s70. 
2 livaslerson etal. x ay vi, iste. i ; pa Lap. lay ie He 
40,654 Smit aly 8, 1873. - 20, : 
nO lah Ke : ‘ : ) eb. | TL: 
Has? Rapomeyer Ean 2815 | 2. (2) Commercial Spool for Under | {Hes Minter cot Bet 
a aa ° Thread. 126,056 wala Apr. 23, 1872. 
SSS SSS ca es es Hee end Apr. 23, ee 
, 27,532 Webe June 4, 1872. 
1. (d.) Stationary Shuttles. 21,592 Hinkley Sept. 21, 1858.) 105 House Dee. 17, Ini. 
26,687 Leyden an. 3, 1NO0. 4,61 Whitney Jan. 14, 1873. 
| 27,517 Smalley Mar. 20, 18.) 115,000 McLean e¢ al. Jan. 21, 1873. 
12,015 Robertson Nov, 28, seen QNNTT| Leyden June 26, }so0. 139,067 Lathrop May 20, 1873. 
17,366 Elthorpe May 26, 185 30,515 Fetter Oct. 23, TSG0, 142 013 Gordes Aug. 19, 1873. 
19,662 Varker Mar. 16, 1858. 31 ,b44 [Eatin et al. Mar. 5, 1861. 145,823 Weber ‘Dec. 23, 13874. 
CLass C.— Sewine LEATHER. 
1. Machines. 1. Machines (continued). | 1. Machines (continued). 
No. ' Name. Date. No. Name. Date. No. Name. Date. 
9,679, Wickersham Apr. 19, 1853.!| 52,368] Reed Jan. 30, 1866. 130,555’ Ashe Aug. 20, 1872. 
10, 615 Wickersham Mar. 7, DS.) 57,047 Reed ‘Aug. 7, bMo6.) 130,550 Ashe Aug. 20, IS72, 
1240 Butterfleld July 4, sH.. 54,500) Lanwinald iOck, 2, Iso. s2,3206 Shaw Mct. 15, 1872. 
11,507 Swingle Aug. ; 8, INH. 59,127) Phu gan Oct. 23, IG, 134 50s Bean Jan. 7, 1873. 
Hast Shaw Aye. 22 Ist. | Gime nen Auge 20, If: 3351 Johnson Feb. 4 sts 
. . . OO) B. » i . : . Sal IC s ‘D. eS ; 
iL, ae 1 UEner et al. Lue 2, pean Bae Reed ek ie peta en Bhs i tae 
O31. Turner Aug. 29, M4. . 1.632 Bean Teb. 9, 1809. 137,526 Bean Apr. 8B, 3. 
14,207, Swingle Feb. 5, 1856.) | 89.775| Bean | Apr. 27, 1n69. 137,640 Walters Abr. 8, 1873. 
*360 Turmer May 25, 1s, 92,138; Adams July 6, 1X69. | *5,424 Bean May 27, 1873. 
15,3:6 | Swinxle July 22, S56.) | 97,330) Weeman Nov, 30, 1s69. 146,280 Reed Jan. 6, 1874.’ 
415’ Swingle Nov, 4, 1856. | 109,427 Landtear Nov. 22, Ii. [150,474 Page May 5, 1874., 
28,144) Kean May = 8, 1860.) (109,655 Palmer Nov. 29, 1X70. 152,494 Brewer July 14, IN74. | 
29,795 Haskell Aug. 28. PS60. 1110.99.59) Woodward Jan. 10, IST). | #566) Bean July 14, IN74. 
34,015: Townsend Apr. 8, 1862. | 94,500 Woodward Jan. 10, IN71. 'IH11d Bean Aug. 18, 1874, 
*1,600: Buttertield Jan. §, 1864. 121.752 Kimball IFeb. 14, sib: (155, 193 Landfear Sept. 22, 1874 
42,22) Johnson Apr. 12, 1864. 115.92) Baker hae 13, IST]. (159,144 Bean Jan. 26, 1875. 
*1/962/Tumer May 16, 1865. H16.4:)°'Turner ef al. July Jl, UN71. | 
ae et al. July 4, eae #40 vo Aug. 1, Hide 
OE ale Sept. 26, 1865.5) "4,7. Wiekersham 5, Iki. ee ; 
50.642| fewkesbury Oct. 24. 1865. || #4) 746 Wickersham Mar. 5, 1872. | 2. Waring Devices. 
50,917| Dawley ef al, Nov. 4, 1s65. | 125 3i4'/ Baker Ape. 9, 1872. ! 
50.945| Keats ef al. Nov. 14, 1x65.) 128" 12) Richardson June 18, 1872. | | 
51,157 Dunham Nov. 2s, N65. | Js. $13 Jordan ‘June 25, bs72. | 21,361' Peppers Aug. 31, 1888, 


$1 ,383| Bean Dec. 5, 1865. je a PENCE jJuly 9, 1872." 23,152) Brigham Apr. 26, 1859. 
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4. (b.) Straight Needle (continued). 


Name. Date. 


Name, Date. | No. Name. | Date. No. 


a 


SS ne ee 


July 31, 1866.') 42,916 McKay eft al. May 24, 1864. 
Nov. 13, 1866. | 45,422 McKay ef al. Dec. 31, 1864. 
n pt. 8, . m c m ct. 30, 1866 

|| 81,926|Stek \Sept 8, 1868. | 59,265 Richardso Oct. 30,1 
Mar. 2, 1869.'| 63,607 Brown Apr. 8, 1867 


June 7, 1864, | 87,331| Eldredge 
; 386 867 
. 867. 
Vv 1867. 
731) Mills ; 
Apr. 16, 1 Brown Aug. 31, Apr. 27, 1869. 
, 1867. || *3,635) Destory pt. 7, 1869.|| 90,507 Crosby May 25, 1869. 
Aug. 20, 1867, || 95 Destory Oct. 5, 1869. || 94,134 Richardson Aug. 24, 1869. 
pt. 11, 1867, || 95,944| Mills Nov. 16, 1869. 94,976| Reeve et al. Sept. 21, 1869. 
Apr. 25, 1871. | 97,951|Mills Dec. 14; 1869.|| 97/518 Keith Dec. 7, 1869. 
June 18, 1872. (111,197 r Jan. 24, 1871. 97,611 Cutlan Dec. 1, 1869. 
SE isis. 112 Goodyear Mar. 21, 1871 Dec 1869 


| 

u D :. 

Rice Aug. 27, 1872. 126,238) Stein Apr. 30, 1872. 
| 


4, (b.) Straight Needle. 131,291| Mills Sept. 10; 1872 

 —— Mills 
4. Sole-Sewing. (a.) Curved Needle. 130047 Sheffield Jan. 21; 1873 
20,775 Blake, R. July 6, 1858. | 138,764 Ross et a May 13, 1873 
31,203' Ballou Jan. 22, 1861. 140,586 Miller J . A 
13 Feb. 18, 1862. | 33,677 Drew Nov. 5, 1861. | 145,687 Richardson Dec. 16, 1873. 
Dunham Sept. 9, 1862. | 36,163) McKay ef a/. Aug. 12, 1862. 153,428 Duchemin July 28, 1874. 
*1 Dunham Dec. 16, 1862. | 40,212: Holden Oct. 6, 1863. 155,932) Drake Oct. 15, 1874. 
May 9. 1865. | 42,622'/McKay ef al. May 3, 1864. 158,883 Ballou Jan. 19; 1875. 

| 


Crass D. — FEEDING. 


3. Reciprocating Surface above Cloth | | 4. Reciprocating Surface below Cloth 


(continued). (continued). 
No. | Name. Date. No. Name. | Date. 
| | ————_—S S| — 
12,577! Robertson Mar. 20, 1855.| | 83,133 Cole loet: 20, 1868. 
343 Robertson Jan. 15, 1856. || 83,596 Benedict Nov. 3, ‘ 
16,850 Robertson Mar. 17, 1857. || 84,389/Smith Nov. 24, 1868. 
18,566| Andrews Nov. 3, 1857.|| 93,553) Plummer Aug. 10, 1869. 
19,171| Boyd Jan. 19, 1858.|| 98,452) Whitney Dec. 28, 1869. 
22,225| Berry Dec. 7, 1858. || 98,771)House Jan. 11, 1870. 
22,269/Tyler Dec. 7, 1858.) | *3,795| Willcox Jan. 11, 1870. 
*1,073| Tyler Novy. 13, 1861. || 99,962) Smith Feb. 15, 1870. 
48,007; Wittneben May 30, 1865.) 100,764, House Mar. 15, 1870. 
Shaw 50,297| Ballou Oct. 3, 1865. | 101,265) Hirschbuhl Mar. 29, 1870. 
83,398| Meyers Oct. 27, 1868. | /101,926|Sawyer Apr. 12, 1870. 
rn 96,017| Lomax Oct. 19, 1869. | 102 ooney Apr. 26, 1870. 
07,677|Godown oo 27, 1870. | 102,700) Rehfuss May 3, 1870 
117,203 | Pitt July 18, 1871. | |103,444 Garaghty May 24, 1870. 
Clark 3, 1859. | 140,603) Westmoreland July 8, 1873. | |106,228/Stocker Aug. 9, 1870. 
16| Dick Jan. 10, 1860. | 145,025|St. Armant Nov. 25, 1873. | |107,019| Fairfield Sept. 6, 1870. 
3148 Paine 1860. | |157,017| Mason Noy. 17, 1874. | |112,531) Be Mar. 14, 1871. 
805 | Hicks Mar. 26, 186T. | |159,006| Williamson Jan. 19, 1875. | |115,036| Diehl et al. May 23, 1871. 
32,517| Howell une 11, 1861. | 159,975|/Hirons e¢ al. Feb. 9, 1875. | |115,151| Bates May 23, 1871. 
43,514 Mack 2, 1864. 115,155) Bentel May 23, 1871. 
43,705 Phelps ee as cok a al July 4, 1871. 
43,890) Auger et al. 1364. 117,459) Ramsey July 25, 1871. 
48,204) Planer 3, 1865, 117,526 Eldridge Aug. 1, 1871. 
48,206 Planer June 13, 1865. 118,631/Moltz Aug. 29, 1871. 
5,847 Galleth € 26, 1866 119,690) Blees Oct. 10, 1871. 
sells Gulch Aue. 1 Erne Jan. &: ne 
rt : ’ } , ™ t an. rT . 
7/287| Chicken Ang. 21, 1866. 1856. |195°114| Leavitt Jan. 30, 1872. 
4,184) Stannard 23, 1867. | 126,844 Smyth May 24, 1872. 
58 424 3, 1867. 126,345 Smyth May 24, 1872 
Apr. 27, 1869. 22'273 *| |127,867|Gullman June 11, 1872 
1,149) 8, 1869. 130,325|Smyth Aug. 6, 1872 
bt 79 , 1870. ‘ ole Dec. 10, 1872 
2,016. ter » 18Tl. |G ‘| |135,579|/ Parham Feb. 4, 1873. 
6 if et al. 4, 1871. *| |185,930| Moore Feb. 18, 1873. 
46! Spt of ist. | HSL 088leenyth ty 3 
AD myth , ’ , . 
120,614) Bart: 7, 1871. || 45,628 pot Meets nbach ay 26, 1874. 
129,487) Mille 16, 1872. 1368 151,801/8myth June 9, 1874. 
130,264) Woodward 6, 1872. * | /158,596 McCune Jan. 12, 1875. 
120,324 | Smytt 6, 1872. 52 1866. 
Rep ees) Cottone eb "y Ievd. 769 5. By M of Tabl 
‘i4i,loe Mul . . ovement é. 
pee ui ao eb. = ie 60 SEE Sp acEnENEEE PORES 
"797 uty * 874. | 96 . 61,101 Rehfuss Jan. 8, 1867. 
3. Reciprocating above . || 67,803. on 6. By Pressure against Thread. 
joes Burface Cloth. || G7’s16 Stanton Aug. 18, 1867 a sl, Ses nee cglah Lieto elves se 
r inor r. ’ . ¥ 
12,284| singer ree. 6, 1855. wapee Vesiouser Sept. 13, 1868. 13,60| Stedman \Nov. 27, 1855. 
i 
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Cuass E. —- Button-Hote. 


1. One Thread. 2. Two Thread (continued). 2. Two Thread (continued). 

No. Name. Date. No. Name. Date. No. Name. Date. 
24,863 Goodes ef al. July 26, 1859.| | 49,627; Humphrey Aug. 29, 1865. | 132,968; Langmaid Nov. 12, 1872 
31,628 Rose Mar. 5, 18¢1.'| 49,745) Fre Sept. 5, 1865. | '134,558| Moreau Jan. 7, 1873 
$2,023 Burr Apr. 9, 1861.|| 49,003) Tarbox Sept. 5, 1865.|| °5,260 Rehfuss Jan. 28, 1873 
33,029, Case Aag. 13, ls6l.|} 50,253; Humphrey Oct. 3, 1865. | |136,702; Chicken Mar. 11, 1873 
*1,616 Goodes ef al. Feb. 9, 1864.|| 50,299) Cajar Oct. 3, 1865. 136,718 Goodes Mar. 11, 1873. 
41,923’ Jackson Mar. 15, 1064.|| 50,870| Bartram Nov. 17, 1865. 137,689 | Kallmneyer Apr. &, 1873. 
50,989 Emerson Nov. 14, 1864. || 51,086| Rehfusa Nov. 21, 1865. | 141,987! Blanchard Apr. 19, 1873. 
79,293 Reynolds June 20, 1s6s.|| 54,671| Bartram May 165, 180s. [147,387 Goodes Feb. 10, 1874. 
110,739 Cleminshaw Jan. 3, 1871.!| "2,245 Bartram May 15, 1866. | 151,3s0|Grafn May 26, 1874 
111,059, Helwig Jan. 17, 1871. || 55,68s| McCloskey June 19, 1886. | |152,055| W ensley June 16, 1874. 
128,363 Cleminshaw June 25, 1872. || 55,863] House June 26, 1866. | 152,231 rere ae June 23, 1874. 
139,745, Tobey June 10, 1873. || 55,804| House June 26, 1866. | |159,740/ Bal Feb. 16, 1875. 
139,770 Cleminshaw June 10, 1873. || 55,865) House June 26, 1866. 

: Sete fan 1B | 
a en ae ge emen ug. 21, 1866. 3. Aliachments for ordin Sewitn 

2. Two Thread. 61'533| Goodes ef al. Jan. 29, 1367. Maa ~ 
ae ee ee 61,711|Cajar Feb. 5, 1867. 

| 62,520| Bartram Mar. 5, 1867. | 
10,609: Miller \Mar. 1, 1854.|| 76,323|Gritzner Apr. 7, 1868.|| 68,671 Howard et ai. Oct. 8, 1867. 
13,353, Harrison ‘July 31, 1855.!| 78,821] Peabody June 9, 1868.|| 84,589 Spragne ef al. Dec. 1, 1868. 
25,682, Vo el \Oct. 4, 1859. | #0 ,520| Vogel July 28, 1868.|| 92,165 Harroun July 27, 1969. 
28,738 Steiner June 19, 1860. | | 87,338] House Mar. 2, 1869.|| 94,212 Howard ef al. Aug. 31, 1869. 
28,314: Rose ‘June 19, 1960. || 87,409| Harrison Mar. 2, 1869.| 95,320 Carpenter Sept. 28, 1869. 
33,619) Weitling |Oct. 29, 1861. || 88,282) Dunbar Mar. 90, 1869.| ; 97,856 Baird Dec. 14, 1869. 
34,743; Deroquigny ef al. Mar. 25, 1862.| | 90,528) Gutman May 25, 1869. | |103,745 Howard e¢ al. May 31, 1870. 
36,617) Humphrey Oct. 1, 1862. | | 97,014] Woodruff ef a/. NOV. 16, 1869. 117,364 Baird July 25, 1871. 
36,932) House Nov. 11, 1362. | |104,590| Henrickson June 2], 1870. | 121,328 Burnam Nov. 2, 1871. 
37,931) Weitling Mar. 17, 1863. | |104,630| Nasch June 21, 1870. | 121,477 Wilkins Dec. 5, 1871. 
39,443| House Aug. 4, 1863. | |110,669/ Moreau Jan. 3, 1871.|| 4,784 Baird Mar. 13, 1872. 
39,444| House Aug. 4, 1863. | |110,790] Robinson Jan. 8, 1871.| 134,345 Baird Dec. 3], 1872. 
39,445| House Aug. 4, 1863. | (111,447| Garrick Jan. $1, 1871.| 134,346 Baird Dec. 31, 1872., 
40,311| Rehfuss Oct. 13, 1863. | |115,163| Chicken May 23, 1871.| 134,347 Baird Dec. 31, 1872.; 
42,502) Parham Apr. 26, 1864 | (115,857; Humphrey June 13, 1871.|| *5,306 Howard ef al. Mar. 4, a | 
43,742| Rehfuss Aug. 2, 1864. | /120,855| Chicken ef al. Nov. 14, 1871.|| 3,336 Howard ef al. Mar. 25, 1873. 
44,217) Parham Sept. 13, 1864. | |123,343| Humphrey Feb. 6, 1872.| '144,672 Hansen ef al. Nov. 18, 1873. | 
#1'305| Vogel Nov. 1, 1864. | 124/252) Chicken Mar. 5, 1872.|'146,000 Haskins Dec. 30, 1873. 
45,777 Weitling Jan. 3, 1865. ede ael oars Apr. 9, 1872.|| °5,728 Howard ef al. Jan. 13, 1874. 
47,905| Rehfuss aay. 23, 1865. | |127,675| Braunbec June 1], 1872. | |156,048 Vogel Oct. 2, 1874. 

\ 
; Ciass F.— MISCELLANEOUS PARTS. 


3 aaa and Trimming Fabrics on 
lachine (continued). 


1, Bobbin- Winders. 5. Mounting Machines on Table. 


| No. Name. Date. No. Name. Date. No. Name. Date. 
, | =) 7 
936,899) Finkle Nov. 11, 1862.|| 42,976 Wales May 31, 1864., | 27,926 Perkins Apr. 17, 1860. 
39,236| Lewis ef al. July 14, 1863.|| 60,451 Chilcott Oct. 17, 1865.|| 41,393, Pilbeam Jan. 26, 1864. 
80,908 Callen Aug. 11, 1868. | |109,662 Ball ef al. \Nov. 29, 1870.|| 47,560 Niederpruem May 2, 1865. 
110,267| Moffitt ‘Dec. 20, 1870. | |113,498 Chase Apr. 11, 1871. || 97,481 Cowgill ‘Dec. 7, 1869. 
114,442 Jenks [May 2, 1871. | |123'242' Coles Jan. 30, 1872. | /105,548 Chase July 19, 1870. 
115,124| Smith May 23, 1871. | |1397350| Allen ‘May 27, 1873. '119,784 l'arham Oct. 10, 187i. 
*4,571| Palmer Oct. 3, 1871. | 139,525 Wiggin June 3, 1873. (152,829 Coles July 7, 1874. 
| 122,858) Shelden Jan. 16, 1872.) |140,159 Perrine June 24, 1873. 
123,625) Fish Feb. 13, 1872. | |142,290 Springer Aug. 26, 1873. : 
123,852) Young Feb. 20, 1872. | |144,430 Sample Nov. 11, 1873. 6. Needles 
124,667| Day et ai. Mar. 19, 1872. | |147,441 Springer \Feb. 10, 1874. th *F 
125,869 Wilder Apr. 16, 1872. | |148,765 Shorey Mar. 17, 1874. — 
126,829) Newton May 14, 1872. | |153,504 Tobey ef a/. ‘July 28, 1874. : 
|126,925| Brady May 21, 1872. | |155,334 Parsons Sept. 22, 1874, | 17,272/Garvey May 12, 1857. 
127,155, Demarest May 28, 1872.|| "6,088 Springer ‘Oct. 13, 1874. | 24,892/Singer July 26, 1859.) 
128,518] Wilkins July 2, 1872. | 156,967 Barber \Oct. 27, 1874. || 27,409) Horn Mar. 6, 1860. 
137,048) Bary Mar. 25, 1873. || *6,142 Springer (Nov. 17, 1874. | 29,448) Willcox July 31, 1860. 
,141,653) Pedden Aug. 12, 1873. | |157,322'|Graham ‘Dec. 1. 1874.|| 29,648) Drake |Aug. 14, 1860. 
'148,110| Cook Mar. 3, 1874. | |158,574 Craig Jan. 12 1875. 4 | bey 9 pe > = 
115881318 : f . 75. Ji1|Grover ar , 1862. 
oan ——" | 813 Springer Jan. 19, 1875. || 37,996 Ambler Mar. 24, 1863. 
2. Cloth and Slide Plates. ga Miele ane. <> i 
4. Lifting Presser- Foot. 67.536 Harris Aug 6. 1867. 
| ; - 79,983) Isbell July 14, 1868. 
44,889 | Preis Nov. 1, 1864. | | 88,665| Parham ef al. Apr. 16, 1869. 
62,186| Craig Feb. 19, 1867. || 21,671|Grover Oct. 5, 1858.|| 91,684/Stackpole June 22, 1869.| 
67,635) Cral Aug. 13, 1867.|| 24,939) Kelsey \Aug. 2, 1859. | 93,460) Macaulay Aug. 10, 1869.) 
91,454) Rehfuss June 15, 1869. || 28,452) Chamberlin ‘May 29, 1860. || 94,384 Blanchard Aug. 31, 1869.) 
| 131,907 Sahnders Oct. 1, 1872./|117,708| West \Aug. 1, 1871.|| 94,924) Suplee ‘Sept. 14, 1869. 
133,733| West Dec. 10, 1872. | |122,256| Kennedy \Dec. 26, 1871.|| 99,158) Carpenter Jan, 25, 1870.) 
|134,209| Lawler Dec. 24, 1872. | |128,770| West July 9, 1872.|| *3,818|Suplee Feb. 1, 1870. 
142,404) Leech Sept. 2, 1873. | |129,974| Manning July 30, 1872.|| *3,819|Suplee Feb. 1, 1870.) 
154,084' Rehfuss Aug. 11, 1873. | |130,116| Fairfield e¢ al. Aug. 6, 1872.| | 99,782) Moscheowitz iFeb. 15, 1870. 
130,674 West Aug. 20, 1872. | |100,112| Boone Feb. 22, 1870.) 
os gh Wrest . Aug. a yt rer acosiay Mar. is, aor | 
—r 7 , 33,757 Chandler ec. 10, 2. +) Blanchard \Ma . . 
3. Cutting saggy” Soe one Fabrics on 136,976 Dinsmore Mar. 18, 1873. | *4,002) Carpenter May 31, 1870. | 
| : ; 139,368 Chandler May 27, 1873. |104,660| Strain June 21, 1870.' 
141,332 Cushman July 29, 1873. | 105,433) Curtis July 19, 1870.' 
142,442 Cushman Sept. 2, 1873. | |106,092)Strain Aug. 2, 1870. 
18,511 Marsh Oct. 27, 1857. | |145,515 Manning Dec. 16, 1873. |109,753 Palmer Nov, 29, 1870.) 
#309 Marsh Sept. 6, 1859. | /153,718 Manning Aug. 4, 1874. |Dec. 27, 1870. 


110,480) Lloyd 


SEWING-MACHINE. 


—_-— a 
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SEWING-MACHINE. 


6. Needles (continued). 


| 12. Quilting. 


Se ee 
20. Short Thread. 


Name. Date. No. Name. Date. No. | Name, | | 
————— —— —s — — ee — ee 
Frary Mar. 14, 1871. | /130,701| Damron Aug. 20, 1872.|| 2,466 Greenough Feb. 21, is 
Sibley Mar. 14, 1871. | 131,443) Hoover ef ai. Sept. 17, 1872.) | 3,389 Corliss Dec. 27, 1843. 
Strain Mar. 21, 1871.) 138,399) Heffley Apr. 29, 1873.|| 7,824 Robinson Dec, 10, 1850. 
113,010 Blanchard Mar. 28, 1871. | |143,092) Null Sept. 23, 1873.|| 9,380 Bradeen Nov. 2, 1852. 
53| Willcox 5, 1871. | |150,003 Dewey Apr. 21, 1874.) | 12,247/5mith Jan. 16, 1855. 
Secor Dec. 19, 1871. | |155,885| Null Oct. 13, 1874.|| 12/402) Forbush Feb. 20, 1855 | 
Mathues Feb. 13, 1872. | 155,886) Null Oct. 13, 1874.|| 13,178) Molliere July 3, 1855. 
Cassel Apr. 2, 1872. | |159,884' Beck Feb. 16, 1875. #352 Greenough Feb. 12, 1856. 
558 Blanchard une 2, 1874 | 16,026 Roper Nov. 4, 1856.' 
Spalding ai —e:CSCSCCFCSSCOC”C—CCS ~~ || 16,436 Howe Jan. 20, 1857. 
| 17,400| Wells May 26, 1857. 
———— —~ 13. Regulating Speed. 1h an | Raper Oct. 2, 1867. 
; ® rosby ct 2, ° 
1. Needle- Sharpener. SS 24,324 | Moody June 7, 1859. 
a, ta'gual Zucker Oct. 9 1888. aisiGariand Nov. 3) 1874. 
! , a . ’ . 
114,265' Clark ‘May 2, 1871. Faorkenan Nov. 21° 1965. | |159°317|Garland ef al. Feb. 2, 1875. 
er eme Pan anne Bote eee 159,812 Garland Feb. 16, 1875. 
8. Needle Threaders and Setters. : ° — ee ot Cems gee 
14. Running Stitch. 21. Shuttles. 
2,982 Bean - Mar. 4, 1843.|| 19 798 re he: mi Seed. 
gel Ht ty weed 7 1844.) | 39'567| Halligan ‘Apr. 18, 1863. 
7,296 Smit [soar 6, 1850. || 57/514 Ingraham Aug. 28, 1866 
14,393 David Mar. ll, 1 65,052| Booth ef al May 28, 1867. 
252 Palmer May 13, 1862.) |11)'678! Pratt Feb. 7, 1871. 
38,246 Shaw et al. Apr. 21, 1863. 116,113| Strange June 20, 1871. 
eee ee fees | 20'277| Hervey Oct. 24° 1871. 
38,837 Palmer une 9, 1863. | 190°731| Fairfield Nov. 7, 1871. 
$8,927 Coo June 16, 1863. /193'990'Goodric Feb. 27, 1872. 
40,853 Pratt a iP or 125/956 Hockensmith pr. 23, 1872. 
44,636, ct. 11, 1864. |/198'017, Churchill June 18, 1872. 
127,579 Cussen June 4,1 129,004 Cook uly 16, 1872. 
157,596 Hahn Dec. 8, 1874.| |139’108) Roberts et a/. Oct. 8, 1872. 
ieee ________ | (186,311) Edwards ef a/. Feb. 25, 1873. 
ian oo etal. —_ 1, iy 
t. 26, 1871., a ; : J Zils n 6, 
2 ah Se ae 138/134 Cooney Apr. 287 1873 
sail 4, 1872. = a 139,421 Rehfuss ay 27, 1873. 
: s | *5,436 Edwards et o/. June 3, 1873, 
132,110 Stanley 1872. || 24,183, Tyler May 24, 1859. | |140,041|Hockensmith June 17, 1873. 
135,479' Johns .|| 25,078 Elckemeyer Aug. 9, 1859. | 141,894 Secor Aug. 19, 1873. 
139,990! Albert .| | 34,330 Hendrickson Feb. 4, 1862.) 143,104 Thayer Sept. 23, 1873. 
140,262. 873. || 37,957 Eickemeyer Mar. 24, 1863. | 143,303 Schofield Sept. 30, 1873. 
140,983, W. .|| 42,153 Blackham Apr. _5, 1864. 144,395) Knox Nov. 1], 1873 
52,698| Eickemeyer Feb. 20, 1866. | 145;348, Hunter Dec. 9; 1873 
lax'oee 927 Sanford et al Apr. 10, 1866. | 148,072, Knox Mar. 3, 1874. 
144,974 G .|| 54,844 Bodwe ay 22, 1866.) 148,457 Hockensmith Mar. 10, 1874. 
148,192 Doolittle et al. ‘328 Ju Sept. 10,1867. | 150533 Crane May 5, 1874. 
149,580 | Elliott . | 113,201 Parmenter Mar. 28, 1871. | |152,041' Loomis June 16, 1874. 
149,764 Lilley | 113,391 Bracher Apr. 4, 1871 | ,117 Blake Aug. 18, 1874. 
150,167 Lilley 1874. | 117,867) Coles Aug. 8, 1871.| |156,933 Mangus Nov. 17, 1874. 
150,542, Dixie 5, 1874. | |, *4,639' Judson Nov. 21, 187) 
usa gc foes: Ge 
i orehous a. e ; 
151.745! Ellis ‘Dec. 15, ayy “6,811 /Elckemeyer Mar. 2, 1875. 22. Spools and Bobbins. 
158,167 Fairfield Dec. 29, 1874. ange, PE te 
, 126,332| Reeve Apr. 30, 1872. 
C 16. Sewing on Buttons. 135,125|J uengst Jan. 21, 1873. 
9% Oil-Can Holder. bar eee te 136,282 thaver Feb. 25, 1873. 
a eae ——_ | Se — 
! 130,581 Keith Aug. 20, 1872. 
96,527 Wilmot Nov. 3 1869. 2 
112/531 Brick Mar. M, isi. | . ae 23. Stitches. 
ie pha ” 1873. 17. Sewing Straw-Braid. Seles ots ] 
sity: Sages , 16,120 Johnson Nov. 25, 1856. 
= 7 || gamers ae 
10. Oiling Thread. 79,856 Plummer July 14, 1968.|| 38'906 Joimeon” Jan. 24° 1860. 
$4,046) Turner Aug. 24, 1869.|| 27°620| Davis ar. 27, 1860. 
hh aaa) Bosworth an. 9, 1872. | 37/999| McCurdy Apr. 24, 1860. 
May 30, 1854. | |, 04/840) Plummer Apr. 2, 1872.|| 34454|Weitling eb. 18, 1862. 
Willer Jan. 30, 1855. | |131,789| Carpenter pct. 1, 1872. | 36,616 Humphrey . 7, 1862. 
Aug. 31, 1853. | 133,553) Turner Dec. 3, 1872. | 39,658 Jewett Aug. 25; 1863. 
PE also Class C. 38,806 Bosworth June 9, 187%. || 46,133 Parham ‘Jan. 31, 1865. 
138,807 | Bosw une _9, 1873.|| 49/837 Sibley Sept. 5, 1865. 
———_—__—_—_—— | |141,303| Whiting, W. M July 29, 1873.|| gs "R91 ed ‘Jan. 12° 1869. 
a ro. lager oe es z ry 86,591. Feb. 2° 1869. 
. . an. . . ! 
151°351| Bosworth May 26, 1874, || 9-45 Harroun pane a a 
152,260 June 23, 1874. | | ————_____ —* 
y vt Mou son mer: Ser: os BA oe Sl ie 24. Take-up. 
10,209| Bolton Oct. 6, 1863. 18. Sewing Knitted Goods. cee 
57,010) Tewksbury Aug. 7, 1866. 
1.957 ATE May 11, 1869. So heer fag gt 
r od € , 
Sb eel Feb, 76 1972, || 59,746, Kilburn Nov. 20, 1866. a Nev. 9° 1888. 
1 956! Decke Sept. .| |. 77,611 Haslam May _ 5. 1868. Nov. 8, 1859. 
Tht Chabot eat Nov. iy isn. 137,997 Bevan Apr. 22, 1873. ror #0, | 
29 4} Coles 2 > r. ry . 
28831 oe May ie ise. | ae 41;790 Reatield et al Mae i 1864. 
4Q | . eTLon ry . Cc a . ’ . 
ia Biewster Apr. 14 18/4 Oy eee nee: "483 Darling et al Apr. 2) 1867. 
0'663' Allerton ef al. 12) 1874. | Fairfi uly 30, 1867. 
565, Jan. 12, 875. g Sept. 22, 1868. | 
153,744 Jan. 12, 105,862] Tate \Juty 26, 1870. Eldredge Nov. 17, 1868. 


piney Google 


24. Take up (continued). 


Name, 


95,019| Hawkins 


SL S14 Bod power 
a 


SEWING-MACHINE. 


Date. No, 


2112 


Name. 


Sept. 21, 1869. 
Apr. 19; 1870. 
June 1, 1870. 


103,643 Mooney 
110,424 Bennett 
113,027 Crumb 


July 26, 1870. | (115 156 McUarthy 


Aug. «| (117 ‘644 Kimball 
Dec. 


.| 1195589| Estabrooke 


2. | |123 ala 
g 123,054 Spear 
874. 125,538 Bromley 

127,982 Merrick 
‘129; 195, W iluams 
123, — ‘Stackpole 


136 ‘26 Tintany 
baa Coles 


26. Thread- Cutters. 


16,713) Burnham 


52,398 Dennis et al. 


67,591| Sawyer 


90,054) Neale et al. 
1c 


. ll 8,467 
pe ,172| Dimond 
26,860 Wolcott 
"| i a Harris 
” 1865, 34,518 Collins 


53,783. Goodrich ef al. *| |142.042| Rayor et al. 
54.715 Girandins 5, 1366.) 143/046 Webber 


55,417 Hawkins 
60,456 Zinck 


—_—— eee 


10,344 Sweet 
11,615 Nichols 
12" ,322 Nichols 


4 eCu 
iStah Steer 


21,659 Snyder 
28'Ta|Price 


oo '143:726| Slack 
"| 144,326 Evinger 
(146,561) West 


27. Miscellaneous. 


; 10" is. iN Ss saalga ron 
31) 1370. | 


| 16,915 Johnson ef al. 


SEWING-MACHINE. 


25. Tension Devices (continued). 


‘May 31, 1870. 
Dec, 27, 1870 


28,642' Alexander 
29,035 F 
31,263 Smith 


July 16, 1872. 
‘July 23; 1872. 
\Aug. 6, 1872. 
Mar. 8 1873. 


‘Aug. 1 11, 1874. 


| 91,318) Ferren 
| 92,972) Huckans ef al. 


Mar. 3, 1857. 

Fen. 6, 1866. 

| Aug. 6 1867. 

June 8, 1869. 121 

June 27. 1870. | | 

Aug. 16, 1870. 1 
. 20, 1872 


131,324 Barton 
| Hadad ora 
0 urger 
inn Heaet Saleacom et a. 


> Invi 
. 140,584 Lincoln et al. 
ruff 


155,783 Wooster ef al. 
156. "728, Groubman 
‘156 | Waterhouse 
‘May (156,91 'Coo ooley 

Dec. ‘157, 066) Bean 


CiLass G.— ATTACHMENTS. 


. \119,555| Bartlett 
20,513| Hall 


1, Binders (continued). | 


Name. 


June 19, 1860. 124968 p= 
aioe Apr. 16, 1861. |125,590) Mar 

40,127|/Smith pt. 29, 1863. | 125,674 Grosfeld 
42 615 Wissaler et al. y 3, 1864.) |127,158/D 
42,989 coeean May ion Haale Dilaney 

. teyner ar. 7%, omin 
49,036 Marsh J 25, 1 | |130,914 Grosfeld 

387 \C F 6, 1866. (131,583) White 
59,879 Vincent Nov. 20, 1866. | °5,180)Dou 


,202 Hote \Aug. 3, 4 
95,409| Angell \Oct. _5, 1869. | |139,378| Earle 
904 Mar, 15, 1870. | |140,233) Alexander 
102, ‘273, Kellog | oo 26, 1870. | 144,706) Sexauer 
103/533 A Anderson ay 31, 1870.| 147,970) Peacock 
TT, July 19, 1870 | |148,933| Comings 
fatale A ug. 23, 1870. Young 
366 M ‘Nov. 15, 1870. 
He jae 3 i 
’ an. , ‘ . ’ 
112019 Cole Feb, 21, 1871. 2. Braiders. 
112/223 Cole eb. 28, 1871. 
Ree Allebaugh et al. May 2, 1871. | 
6 Martin May 9, 1s71.|| 12,0448 
97 Harris May 23, 1871. 26,205 Ro i 
ie'198 Judd et al. June 20, I871. | 36,847 Maddock 
116,570 Dalton July 4, 1871.|| 43,355, Wagener 
116,761 Secor July 4, 1871. | 44,339| Ramsey 


ood 
869. aeTT2 West 


Nov. 
‘ 


| Date. | No. Name. 
Oct. 3, 1871.) 417, i71 Planer 
Oct. 31, 1871. | ob, 15T ae 
Nov. 34, 1871 247|Warth 
Nov. 15, 1871 Bartram 
Nov. 28, 187 63,117 Thomas 
Dec. 5, 1871.|| 81,138 rng emt 
Mar. 5, ety | Seats Ce Leena 

ar. 26, 


‘Apr. 9, 1872.| | 94/812 Soanetéa 
98,985) Lyon 
|| 89, 054| Bouscay 


| aes Thomas 


May ry 1874. 
3, 1874. Ibe 


Nov. 28, 1854.) 3. Corders. 
Nov 22, 1859. | | 

Nov. 4, ion | 

June 28, 1 ickinson 


Sept. 20; 1864, | 25.285 Golay 


Beste mae Sao 


* 


—_— 
aos 
- 


FES 


BebgEERS 


é 


2. Braiders (continued). 


9 
5 


SS ee ee een EE eee 
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3 
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4 
Sa Sm 


BEERS EEE zaea ee 
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5. Guides (continued). 


SEWING-MACHINE. SEWING-MACHINE. 


3. Corders (continued). 


6. Hemmers (continued). 


No. Name. | Date 
26,561 B Dec. 27, Dec. 29, 1868.| | 80,090 Rehfuss July 21, 1868. 
aaa June 19, 1860 Feb. 2, 1869.| | 80,558 Morrison Aug. 4, 1868. 
Taylor Feb. 19 Feb. 2, 1869.|| 84,454 Welder et al. Nov. 24, 1868. 
39/336 Benedict July 28, 1863. Apr. 27, 1869.|| *3,402 Blodgett Apr. 27, 1869. 
42,657 Henry ay 10, 1864. ‘ May 25, 1869. | | #2,692 Bartleson July 20, 1869. 
49,963 Brady Sept. 19, 1865. || 91/292 Wells June 15, 1869.) | 96,180 Yeutzer Oct. 26) 1869. 
91,285 Sulgrove June 15, 1869.| | 91,922 Dinsmore June 29, 1569.) | 96,809 Howell Nov. 16, 1869, 
114,254’ Barnum ay 2, 1871.|| 93,010 Rogers July 27, 1869.|| 96,901 Enlass Nov. 16, 1869, 
115,048 Fowler et al May 23, 1871.| | 93,540 Jones Aug. 10, 1869.) 101,147 Morehouse Mar. 22, 1870. 
121,775 Goodrich Dec. 12, 1 94,175 Benster Aug. 31, 1869. | 101,988 Eldridge pr. [9, 1870. 
123,991 Feb. 27, 1872.| | 95,362 Lewis Sept. 28, 1869.) 102,082 Boomer ef al. Apr. 19, 1870. 
pay Apr. 23, 1872. | |102,469 Alter May 3, 1870. | 103,611 Hawkins ay 31, 1870. 
127,103 Price et al. ‘May 21,1 103,159 Dod May 17, 1870.) 106,155 Harris ug. 9, 1870. 
“4,909 Horn ‘May 21, 1872. | |103,318 Fisher May 24, 1870.) 106,489 Karr Aug. 16, 1870. 
130,763 Sullivan Aug. 20, 1872. | 109,612 Grimes Nov. 29, 1870. | 107/650 Bartlett pt. 27, 1870 
131,027 Rodier Sept. 3, 1872. | |109,668 Rogers et al Nov. 29, 1870. 107,889) Eldridge Oct. 4, 1870 
143 Powell . 4, -| {111,199 Grimes ‘Jan, 24, 1871.) 109,585 Carleton Nov. 29, 1870. 
6,736 Wilson Jan, 20, 1874. |112 Herterich Feb. 28, 1871.) |110,737 Carleton \o , STs 
| 112/327 Dufour Mar. 7, 1871.) 113/903) Martin Apr. 18, 1871. 
——— [ibe owere, ARES | at Mey 
: ¥ oO une 20, -| 117,6 ‘o Au , 1871. 
4. Embroidering. 117,152|Colton e¢ al. July 18, 1871.) 1177669|Ober” Aue 1 rep 
1 7,557 Moschcowitz Aug. 1, 1871.| 119,814 Blakemore Oct. 10, 1871. 
ame | RETR ce. ARE HE | gat oa: At Me 
a 0 eta ug. 15, ; ,868 Forrest Nov. 14, 1871. 
Lyon pen 2. Le 118,110, Cotton et al Aug. 15, 1871. 121,046 Ellis Nov. 21, 1871. 
rs ody 99’ 1861. 118,111|Cotton et a Aug. 15, 1871.| 121,944 Johnson Dec. 19, 1871. 
aT M 17’ 1864, 8,145 Palmer Aug. 15, 1871.| 122,180 Lawrence Dec. 26, 1871. 
ghd ra eee ipod: | (118,412/ Wells Aug. 22, 1871.|| *4,693 Eldridge Jan. 2, 1872. 
+ pom ~ 1965, 118,913; Decker Sept. 12, 1871.| |122,819 Eldridge Jan. 16, 1872. 
ry San * 30° 1868; 119,102) Armstrong Sept. 19, I871.| 124,809 Goodrich Mar. 19, 1872. 
pty June 11. 1867. *4,556 Alter Sept. 19, 1871.| 125,833, Morehouse Apr. 16, 1872. 
7 _ Mar 9 isso 119,350 Hall Sept. 26, I871.| 126,139 Ellis Apr. 30, 1872. 
r tr. 97’ 1869; 120,966 Halladay Nov. 14, 1871.) 127,043 Gage ay 21, 1872 
91. ; an 99’ 1999, | /12!,293|Matterson Novy. 28, 1871.) 127,732 Barnum une 11, 1872. 
91 5 29° 1969. 121,366| Hewitt Nov. 28, IS71.) 128,876 Hall uly 9, 1872. 
veer Suly 27’ 1869, |124,086 Roberts Feb. 27, 1872.| 132,062, Darby Oct. 8, 1872. 
Saas July 27, 1969. | |124,493| Jensen Mar. 12, 1872.| '132/172/ Morey Oct. 15, 1872. 
ret 10" 1869, 127,157 Dalton May 2k, 1872.) 133,201 Chabot e¢ al. Nov. 19, 1872. 
103573 Aug. 10, 1369._ 130,169) Willson Aug. 6, 1872.| 1361495 Ellis JMar. 4) 1873. 
103.664 May 31” 1870. 132,101) Perry Oct. 8, 1872.| 136,651 Griest Mar. 11, 1873. 
1 J ~ 7 1870. | 134,497| Vincent Dec. 31, 1872.) 138,064, Yeutzer Apr. 22, 1873. 
104.017 Goodrich June 7. 1870. 134,826) Violet Jan. 14, 1873. | 138,37 1/Booth Apr. 29, 1873. 
105,087 uly 5: 1870.| 136,859| Peaslee Mar. 18, 1873.) 138,638 Goodrich ef al. May 6, 1873. 
108,150 Oct. 11° 1870. | (149/406 Dupré July 1, 1873.) | *5,414 Howell May 20, 1873. 
111,071 Jan. 17, 1871 142,812) Powell Sept. 16, 1873. 141,576 McMillan Aug. 5, 1873. 
L com 3, 18. 142,819|Springer Sept. 16, 1873. | 141,933) Caswell Aug. 19, 1873. 
a Ree a! trie | 143,955| Bond ct. 28, 1873.! 142,519 Shultz Sept. 2, 1873. 
130,3 g. 10° 1872. 143,969} De Waru Oct. 28, 1873. | |142,689 Eldridge Sept. 9, 1873. 
198038 oo 18° 1873,| by rors eoperts Dec. 16, 1873. | 143,160 | Johnson Sept. 23, 1873. 
142° Ser .s 1873, 45,841) Buschmeler Dec. 23, 1873.| 143,433, Brown 7, 1873. 
43°761 May "a7 Ist8, 148,047| Goodrich Mar. 3, 1874.| 144,333 Griest Nov. 4, 1873. 
: on 12, 1874.) |143,048 Goodrich Mar. 3, 1874. 144,649| A pthorpe Is, 1873. 
July 14’ 1874. 150,737| Powell May 12, 1874.) 144,736 Bryant e¢ al. 18, 1873. 
July 14° 1874_| Jott13/ Baglin Aug. 18, 1874.) 146,185 Jones 6, Isi4. 
ys a 1874, | 154,485) Howard Aug. 25, 1874. | |146,684' Johnson 20, 1874. 
ed i’ 1874, 158,231/ Ballou Dec. 29, 1874. | 151,202! Davis y 26, 1874. 
tame Il’ 1874, *6,306| Powell Feb. 23, 1875.| 151,807) Terry ef al June 9, 1874. 
reer er 53,179 Price July 21) 1874 
[APEe SO, SE. 153,301 Bean July 21, 1874. 
eT eee H (156,624 Young Nov. 3, 1874. 
6. Hemmers. 159,391 Colby Feb. 2, 1875. 
| 
10,386 Blodget Jan. 3, 1854.|| 1. Rufflers and Tuckers. (a.) Tension- 
12,826 Odiorne May 48, 1855. lates. 
July 17, 1855. || 14,283 |Chapin Feb. 19; 1856. — 
1857.| | 15,402 Boyes July 22, 1856. | 
22, 1861.| | 17,224) Marston May 5, 1857.| | 14,475 Singer Mar. 18, 1856. 
Feb. 12, 1861.|| 207245 |Serrell May 11) 1858.|| 28,139 Arnold May 8, 1860. 
May 26, 1863.) | 20,695 Boyd June 29, 1858.|| 30,112 Amold Sept 25, 1860. 
1863. | | 21,355) Odiorne Aug. 31, 1858.|| 42,043 Brown Mar. 22, 1864. 
5, 1864. | | 23,079) Clemons Mar. 1, 1859.|| 50,164 Ri Sept. 26, 1865. 
24, 1364. ,088 Barnum et al. May 24, 1859.|| 61,552 Miller Jan. 29, 1867. 
24, 1864. || 25,715|Blake et al. Oct. 11, 1859.| | 67,183 July 30, 1867. 
Sept. 13, 1864. | | 26,207)Serrell Nov. 22,1 67 Aug. 6, 1867. 
20, 1864. | | 27,805 Howell Apr. 10, 1860.| | 69,946 Stewart Oct. 15, 1867. 
30, 1865. | | 28,889| Mitchell June 26, 1860.) 80,371 Stewart July 28, 1868, 
27, 1865. || 31;602|Howell Mar. 5, 1861.|| 83,592 Bartram Nov. 3, 1868. 
25, 1865. || 31,645| Marsh Mar. 5, 1861.|| 84,414 Crandell Nov, 24, 1868. 
Aug. 22, 1865.|| 31,878} Downer Apr. 2, 1861.| | 84,676 Brooks et al ec. 8, 1868. 
Oct. 10, 1865. || 32,035 Whitcomb Apr. 9, 1861.| | 89,415 Lowerree Apr. 27, 1869. 
1 32,519 Jenks June 11, 1861. || 94,299 Fairbairn Aug. 31, 1869. 
Dec. 19, 1865. || 32,710) Paddock July 23, 1861.|| 95,171| Vosburgh Sept. 21, 1869. 
30 35,972) Ensign July 22, 1862.|| 95,469, Gunnerman Oct. 5, 1869. 
Feb. 27, 1866. || 37,505 Henry Jan. 27, 1863. 389 Kasson Dec. 28, 1869. 
1 jms. ,662| Downes May 26, 1863.| |100,161 Leslie Feb. 22, 1870. 
8, 1866. | | 39,160, Morrison July 7, 1863.| 101,446 Eck Apr. 5, 1870. 
24, 1866. | | *1,569| Blake et al. Nov. 10, 1863. | |103,755 Leslie ay 31, 1870. 
1866. | | 43,657, Willcox July 26, 1864. |106,481| Hall Aug. 16, 1870. 
31, 1866.| | 46,790) Gas Mar. 14, 1865. ,492| Leslie Oct. 18, 1870. 
1866. | | 47,629) Gaskill May 9, 1865. | |108,787) Howard Nov. 1, 1870. 
1866. || 47,630) Gaskill e¢ al. M 9, 1865, | |116,715' Johnson July 4, 1871. 
1867. || 47,632) Goebel May 9, 1865 123,168) Goodri Jan. 30, 1872. 
i 52,646) Overhiser Feb. 13, 1866.| 124,853| Peterson Mar. 19, 1872 
1867. || 52,749 Rose Feb. 20, 1866, | 125,032) Dalton Mar. 26, 1872 
1867.| | 58,210 Browning et al. Sept. 25, 1866. | |125,608| Moore ae 9, 1872. 
1867. | | 58,670 Ogburn t. 9, 1866.) |126,467| Lawrence et al. ay 1, 1872. 
ino 67,753. Aug. 13, 1867. | '129,352 Leslie. July 16, 1872. 
:|| 69,095 H Sept. 24, 1867. | |131,857 Dalton Oct. 1, 1872. 
1868. || 76,720 Davis Apr. 14, was *6,159 Am Dec. 1, 1874. 
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1. (b.) Reciprocating Blades. 


T. (b.) Reciprocating Blades (continued). | 


8. Tuck Creasers and Markers 


(continued). 
——S— —— | $$ 
No. Name, Date | No. Name. Date, No. Name. Date, 
| | i 
36,074 Crosby et al. Ang. 5, 1862 156, 662 Darby Noy. 10, 1874. 134,966 Babcock Jan. 21, 1873. 
37,033 Crosby et ai. Dec. 2, 1862. 157,228 Schultz \Nov. 24, 1874. 135,065 Barnum Jan. 21, 1873. 
37,550 Pipo Jan. 27, 1863, |157, "462| Sievers Dec. 8, 1874. | 135, ,078 Carpenter Jan, 21 1873. 
46,424 Robjohn \Feb. 14, 1865. | 158,428 McCullough Jan. 5, 1875. |135,919 Johnston \Feb. 18, 1873. 
50,225 Crosby ‘Oct. 3, 1865. | 158/834 Darby Jan. 19, 1875. 137,108 Stewart ‘Mar. 25, 1873. 
50,473 Hecht Oct. 17, 1865, 159,020 Darby Jan, 26, 1875. 138,635 Goodrich ‘May 6, 1873. 
58,376 Cary Oct. 2, 1866. 159,261 Griest Feb. 2, 1875. | |138/636 Goodrich May 6, 1873. 
ss sonnet Ane 1228 Kane May 2 Ie 
avis uly 27, 1869. Rae 41,095 Tilesto : 
93,979/Everiss Aug. 24, 1869. 8. Tuck Creasers and Markers. 143'741 Babcock Oct 21° Ista. 
106,788 Davis Aug. 3, 18710. | | 143,975 Faulkner Oct. 28, 1873. 
108,486 Johnston Oct. 1, 1870. | 27,179 Wheeler (Feb. l4, 1860. 146,09 Powell ‘Dec. 30, 1873.) 
111,130 Mack Jan. 24, 1871. | 28,633 Fuller ‘June 5, 1x60 152,948 Henry July ry 1874.) 
111,458!Johnston Jan. 31, 1871. || 31,379 Fish Feb. 12, 1861. (154,052 Jones ‘Aug. 11; 1874. 
izasy Zay Mar. 21, 1871. | 34,357 Fish Feb. 11, 1861.) 157,649 Stewart Dec. s° 1874. 
118,759! Toof Sept. 5, IS71. | 40,084 Rose Sept. 22, 1863. | 157/933 Sampson ef al. Dec. 22) 1874. 
120,173) Toof Oct. 24, 1871. | 46,871 Bolton \Mar. 21, 1865 158,576 Detweiler Jan. 12. 1875.) 
120,722 Darby Nov. 7, 1871. | 50,271|Perrett Oct. 3; 1865.|  *6,316 Goodrich Mar. 2 1875. 
120,817| Howard Noy. 14, 1871. | 52,918 West Pieks St. AN0By | ore : 
122,268| Lyon Dec. 26, 1871. 60,111 Yale Nov. 27, 1866. 9, 
122,61] Johnston Jan. 9, 1872. 61,618 Goodrich Jan. 29° 1867. | Tuckers and Plaiters. 
12 23,115) Lyon Jan. 30, 1872. | 63,033 Fuller Mar. 19, 1867. —= ee El 
123, '494| Mack Feb. 6, 1872. | 64,404 Bostock May 7, 1867. | 16 429 Bishop Jan. 20, 1857. 
123,788 Moscheowitz Feb. 20, 1872. || 65,141! Weissenborn May 28, 1867.|| 27, ,029| Allen Feb. 7, 1860. 
'}23'910| Johnston Feb. 20, 1872. || 66,185 St. John June 25, 1867. | | 29,856 Brady Sept. 4, 1860. 
123,995 Johnston Feb. 27, 1872.|| 67,407 Brown Aug. 6, 1867. | 35,667 Blake Jan. 24, 1862. 
124,894 Gray et al. Mar. 26, 1872. || 67,653) House Aug. 13, 1867, || 40,657 Bollman Nov. 17, 1863. 
125,230 Toof Apr. 2, 1872. | | 67,870, Goodrich Aug. 20, 1867.) 57,374 Preiss Aug. 21, 1866. 
125,231 Toof Apr. 2, 1872.| | 69,289) White \Sept. 24, 1867, | 63,463 Brown Apr. 2, 1867. 
125:424 Willcox et al. Apr. 9, 1872. || 77,972 Fuller ‘May 19, 1868, | 64,237, Mattison Apr. 30, 1867. 
126,139 Ellis Apr. 30, 1872. || 80,269 Bostock July 28, 1868, | 69,461) McNeill Oct. 1, 1867. 
126,436 Barney et al. ‘May _7, 1872. || 80,270 Bostock July 28, 1868. || 79,447 Cole June 30, 1868. 
126,913 Toof May 21, 1872. || 80,961 Ingle Aug. 11, 1868. 80,243 Tucker July 21, 1868. 
*4,923 Scharffe May 28, 1872./| 81,160 Goodrich Aug. 18, 1868, || 80,653 Morehouse ef al. Aug. 4, 1868. 
129,087 Bishop July 16, 1872./| 83,950 Fuller Nov. 10, 1868, 80,721 Gardner Aug. 4, 1868. 
129,351 Leslie July 16, 1872.|| *3,218)Rose ‘Dec. 1, 1868, | 83,219 St. John Oct. 20, 1868. 
130,189' Chamberlain Aug. 6, 1872. || 85,856 Rogers Jan. 12, 1869, %4,628 Morehouse et ai. ‘Sept. 7, Ty 
y Aug. 13, 1872. || 88,780 Fuller Apr. 13, 1869, | 95,874 Bodwell |Oct. 19, 1869. 
130,592| Perkins ‘Aug. 20, 1872.| | 89,842) Barnum ‘May 11, Issey, 110 670 Morehouse Jan. 3, 1871. 
131,012 Lyon Sept. 3, 1872./| *3,491/ Weissenborn June &, 1869. 115,044 | Farrand May 23, 1871. 
131,277 Johnston Sept. 10, 1872. || 93,064) Davis July 27, 1869, 121,488 Bush 5, 1871. 
131,300 Powell Sept. 10, 1872. | 93,743 Preiss Aug. 17, 186g, 121,699, Woodbury ‘Dec. 5, 1871. 
| #5.052 Johnston Sept. 10, 1872. | | 96,343) Page Nov. 2, 1869. | 123,529) Wharton ‘Feb. 6, 1872. 
5,070 Johnston Sept. 24, 1872.|| 97,435) Page \Nov. 30, 1869. 127, 080 Martin May 21, 1872. 
*5,071 Johnston ‘Sept. 24, 1872. | 97,544) Mooney ‘Dec. 7, 1869. , 127,432 Russell jJune 4, 1872. 
|,25,072| Johnston Sept. 24, 1872. 101,272) Kellogg ‘Mar. 29, 1870. | 128,181 Shepler June 18, 1872. 
134,744) Goodrich Jan. 14, 1873. |103,342/ Kellogg y 24, | 128/229 Hunter June 25, 1872. 
135,122| Johnston Jan. 21, 1873. | |104,612| Martin June 21; 1870, | 128,475 Farrand July 2, 1872. 
135,123| J ohnston Jan. 21, 1873.| |105,402/ Jones July 12, 1870, 128 476 Farrand July 2, 1872. 
135/359| Perkins Jan. 28, 1873. | 105,852) Safford July 26, 1870. 129/987 Schmidt July 30, 1872. 
136, ‘162| Hugg et al. Feb. 25, 1873. | |106,151| Goodrich Aug. 9, 1870, | 131,418) Bean Sept. 17, 1872. 
136,676 Stewart ‘Mar. 11, 1873. | 106,789) Davis Aug. 30, 1870, 132,235 Bean Oct. 15, 1872. 
137,002 Huntington Mar. 18, 1873. (107,109 Sibley ‘Sept. 6, 1870, 187,047 Barnum Mar. 25, 1873. 
137 "003| Huntington 'Mar. 18, 1873. |110, 045 Jenson Dec. 13, 1870. 137,232 Oakley Mar, 25, 1873.| 
137,342/ Chamberlain Apr. 1, 1873. | *4,196) Bolton Dec. 13, 1870, 187,342 Chamberlain Apr. 1, 1873. 
137,343| Chamberlain Apr. 1, 1873./ 112,050| Kellogg Feb. 21, 1871. 138, 730 Bouillon May 13, 1873. 
137,686] Johnston Apr. 8, 1873. | 112,578) Fuller Mar. 14, 1871. | *5,427 Bean re 27, 1873. 
| *5,368/ Cary Apr. 22; 1873. | |113,610| Yeutzer Apr. 11, 1871. 141,623 Bean Aug. 12, 1873. 
139,064| Johnston May 20, 1873. | |114,276 Dulaney May 2, 1871. | 141,626 Brown Aug. 12, 1873. 
139,089] Sievers May 20, 1873. | |114,604 Robinson May 9, 1871, 145,482 Bean Dec. 16, 1873. 
139,657| Chamberlain June 10, 1873. | |119,284) Shattuck ‘Sept. 26, 1871. 146,377 Brown Jan. 13, 1874. 
139,883) Dalton June 17, 1873. |120,887| Lewitt (Nov. 14, 1871, 148,025 Bouillon Mar. 3, 1874. 
*5,448/ Crosby et al. June 17, 1873. | |122,352) Barnum Jan. 2. 1872. 152,543 Bean ‘June 30, 1874. 
140'285| Lewitt June 24, 1873. | 122,613) Kasson Jan. 9, 1872. 154,646 Cleveland Sept. 1, 1874. 
140,557) Stoll July 1, 1873. | |122,626| McFadden Jan. 9, 1872. |— — 
141,407; Walker July 29, 1873. | |123, '989| Goodrich Feb. aS 1872. 10. Welt- Guides. 
lal 610 Walker = jAug. 5, 1873.| 1, 1025 [Wiggins lFeb. | S72. i. = ee 
2,543) W ool wort Sept. 2, 1873.) 125,782) Babcoc Apr. 6 ei] § Tu lov. 
143,049) Wise Sept. 23, 1873. 126/684, Doran |May 14, 1872. vi Foleoet reat ll 1863. 
143,259| Schullian | Sept. 30, 1873. | 127,023, Bush (May 21, 1872. || 42,810! Walker May 17, 1864. 
anaes prnes oe of ad ee | Yeutzer ay 28, itd | 42'846| Folsom May 24" 1864 
,005' Johnston ec , 1873. | 127,349| Hugg ay 72. 2 ? 
146.482 Schultz Jan. 13, 1874. | /128'255| Smith June as stale ee Suly ‘6, 1on8. 
147,463, Woolworth Feb. 10, 1874.) 128 '942| Barnum July 16, 1872. | 
*5.793 Schultz ~ Mar. 17, 1874. | |129/128) Graff July 16; 1872. | ll. Variety of Work. 
148,959 Johnston Mar. 24, 1874. | 129,778 Babcock July 23, 1872. | |—— — —— = 
149,110 Farmer 'Mar. 31, 1874. 130,132) Hugg Aug. 6, 1872. | 59,983 Duffy Nov 27, 1866 
151,781 | Irvine June 9, 1874.| 130/365 Fuller ‘Aug. 13; 1872. || 88,630 Hall Apr. 6, 1869. 
151,978 Hildebrand June 16, 1874. | |130, "391 | Bishop Aug. 21, 1872.  |102,294, Mellen Apr. 26, 1870. 
152,254 Sievers et al. June 23, 1874.) 131, 206 Armstrong |Sept. 7 1872. | 118, 145) Palmer Aug. 15, 1871. 
154,497 Lewitt ‘Aug. 25, 1874. | 132,018 Moore Oct. 8, 1872.| 119,496| Bartlett Oct. 3, 1871. 
156,119 Barney oct. 20, 1874. | |132,148) Doran Oct. 15, 1872. | |155,976| Robards Oct. 13, 1874. 
CLAss H. — TABLES AND STANDS. 
. eee ee 
1. Tables. | 1. Zables (continued). | 1. Tables (continued), 
{ 
No Name. Date No. Name. Date. | No. Name. Date. 
31,044, Ross et al. Feb. 26, 186] 108,074 Wheat Oct. 4, 1870. 123, 813 French Feb. 20, 1872. 
41,393 Pilbeam Jan. 26, )864. | 108,812} Morgan jNov. 1, 1870. 127 ‘604 Hoyt June 4, 1872. 
42.318! Stoops Apr. 12, 1864./ 110,335 Bennor Dec. 20; 1870. , 132,027 Sargent Oct. 8, 1872. 
xN-121' Binke Mar. 23, 1869. 13. 741'Chesterman |Apr. 18, IST. | 133,487 Rehfuas Nov. 26, 1872. 
*3,697, Blake Nov. 2, 1869.) 116 mH C ‘ochran July lH; 1871. ' 134,904 Loth Jan. 14, 1873. 
103/472’ Kerigan May 24, ISTO. ; 118.655 Wagner Aug. 29, 871. 135.392 Wilson Jan. 28, 1873. 
106,109 Blake Aug. 9, IX70.' 119,962, Breed Oct. 17, 1871. 185,827, Loth Feb. 1), 1873. 
106,110 Blake Aug. 9, I870./ 121,908 Dickinson Dec. 19, 1871.' 136,701 Cheney Mar. 1], 1873. 
108 000, Blake Oct. 4, 1870. 122,572, W aqner ‘Jan. 6, 1872. 136,798 Wheat | Mar. 1), 1873. 
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Name, 


Lo 


136,903 Cuthbert 
14s, “454 Bennor 
137,983) Wauzer 
134.805 Morrixon 
140.574 Bennor 
149, 24 Loth 
141,250 Wolflnger 
141, "O85 Bennor 
142,024 Jeffery 
142. 742 Bennor 


7, 148 Marchand e¢ aé. 


‘}50,775 M ua hy. 
12.075 Clar 
133.458 Jones 
155.144 Draper 
166.517 Whitworth 
157,185 Adams 


I. Tables (continued). 
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| 3. Covers (continued). 


| 
Date. |; No. Name. | Date 

Mar. 18, 1873. | %4,927) Wheat Aug. 22, 1871 
‘Mar. 18, IsT3. 120; Us5; Nauuen Oet, 17, EST 
Apr. 15; 1873. 123, G74! Browne Feb. 13, isv2 
June 10, 1K73. 126, 456) Heckel ‘May 21, ls72 
‘July 15, 1873. J27,244[Junett [May 28, lx72 
July 15, 1873. | 12s, 333] Wheeler ‘July 9, [siz 
July ny 1873. 130,072 Reed July 30, INi2 
‘Aug. 19, 187. 191,101) Hughes Sept. 3, Isv2 
‘Aug. 1y, Is73. 131,15]; Cochran Sept. 10, 1872 
‘Oct. 21, 873. 192,846) Gardner Dee. 10, UT 
Feb. 3, laid. 184,496) Better Dec. 3i, siz 
May 12, 1474, | 1134,756° Mc Lure Jan. 14, 1873 
June 16, Isi4.) 155,121 Jetfery Jun, 21, 1873 
July 28, 1874.) 136,506) Grover Mar. 4, 1873 
Oct. 20, Is74., 186,762) Reed Mar. 11, 1873 
Nov. 3, 1874.) 138,324, French Apr. 29, 1873 

(140,875! Bennor July 15, 1873 


cana 24, 1374. 


20 oo hess et ap 
» 22,404 Uhlinger 
114435 Grove 
1127136 Alrich 
lzs 50x Uhiinger 
133,005 Alrich 
133361 Egley 
134.905 Loth 
136,525 Kirchner 
136543 Pusey 
138.435 Range 
140,324 Vetter 
M7572 Range 
149.115 Hale 
1149546 Tracey 
149,767 Loomis 


. 


1X, 167 Anderson ef al. 


3. Covers. 


June 22, I858. 
. 28, IN5e, 
2" N71. 
28, 1872. 
2, X72. 


‘Nov. 19, Is72.° 


r. 26, 1872, 
14, 1873. 
Mar. 4, 


55, 123, Thompson 
ke <4 |Johnson 

Gt 444 Hhunt 

Ge 485 French 
101.363 Hall 

#4 461 Johnson 
103,463 French 
104,376 Uhl inger ef al. 
LUZ ew Mooney 
W094 Chinn 
WL10,w7. Smith 

NOTH Woltinger 
117.358 Woltinger 


y 22, 1866. 


Aug. oe oe 
Jan. 4, 1s70 

7 on 1870. 
3. 1870. 
1, 1870. 
June 14 1870. 


, a 1870. 
Jan. 3, 1871. 
JJuly 25, 1871. 


1X73, 


18, NTS. 


. 31, 1867. 


3, INTO. : 
", 22, 1870. - 


| 
a 140,876] Bennor 
ae Bennor 


July 15, 873.) ae 
TAL 160! Pusey July 22, begs, | Veh! Courts 
141,561 Jensen Auge 5, IN sh gs Bishop et al 
143,611) Boyer ‘Oct. 14, 1873. We janis . 
| *5,667/ Bennor Nov. 25, N03. is "774lStatford et al 
145,612) Bennor Dec. 16, 1873 ie o4n Foiaena : 
16,296 Wendell Jan. 6, Ii4. | [peas ie 
ee ane Nair a 118,117) Dunean 
147,469 Baird . Feb. 17, Lyi. 119,606; Hatch 
149,155 Rapge Mar. 31, IXT4.) pou'dox Proctor 
(151,503: Morris June 2, 1si4. 207783 Skinner 
154311) Woltinger Aug. 18, IN| Tog ]o6, Wright 
*6,056| Vetter Sept. 220 NTA 127'57 1 Clark 
156,042) Salisbury Oct. 20, IN74. rey lis'Chumock 
1205554) Me A flerty 
4. Trays. 124,629) Veasey 
| SS ~ 2 } 282,285] iestand 
114,435] Grove May 2, IR71. 137 141} Lincoln 
127,136] Alrich “May 28, Is72. |130 606) Plank 
136,525' K irehner Mar. 4, 1873. | 130/608) Proctor 
146,208, W caden jJan. 6, S04. 1141236 Robertson 
else yt ee an | 142613 Clark 
5. Lamp-Brackets. 13.387) Smith 


138,831! Wolf ‘May 13, 1873. 


: 6. Work- Holders. 


115288 I Eddy 
(146 6,110 Turner 


May 30, IRI. 


1. ‘Aprons and Guards. 


130, 339) Tower 


lAug. 6, 1872. 
136, 410 Browne 


Mar. 4, 1873. 


Dee. 30, Ld73. | 


+ (140,362; Gray 
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8. Chairs. 


| 


| Date. 


uly 1, 1873. 


$2,764 Dodge 
445,852 Stuops 
S402 Stoops 


a) |) 62,257 Bartram 
3)! 58, 467 Wilkins 


15,155 H athaway 
79,571 Hewitt e¢ a2. 
ah 4 Allen 
Bs os Elliott 

101; 24 | Veasey 
10] 443, Eliott 
TOL S44 Elliott 
101 (424 Ryder 
103,782 Saryeant 


145,011 Proctor 
146,280 Stansbury 
146,997 Eddy 

| MTa77 Rudy 
‘147,574 Robinson 
147.98) Sargeant 
A 264 Strong 
Il 01s: ‘Gaar 

SL d 1 Cass 
1520241 Morton 
153,728 Sloan et al. 
154,436) Plank 
161,624, McEwen 


9. Custers. 


Oct. 


17, [s64. 
10, 1865. 
30, 1S66, 
12, 1866. 
24, LXoS,) 
7, Ts6s, 
25, 108, 
6, [s69. 
24, Is70. 
12, [s70. 
12, 1870. 
12, 870. 
31, Us70. 
27, 1870. 
I4, 171. 
plone Cre 
23, 1871. 
6, ISL. 
20, IsiTl. 
14, Us71. 
3, 187). 
17, Isai. 
7, Us71. 
Feb. 27, 1872. 
June 4, 1872. 
‘June 18, Is72. 
July - 
July 16, 1872. 
Oct. 14, 1872. 
Mar. « rf 
June 
June 
July 29, S73. 
Se “pt. : 
Sept. 
Nov. ed 
(Jan. : 
Feb. 3, 1X74. 
Feb. 
Feb. 
Feb. 
Al wr. 2 . 
Me uw iy. S74. 
‘June y Is74. 
June 23, IN74. 
Aug. 4, )874. 
Jan. $, 1875. 
jApr. 6, 1875. 


May 
July 
Oct. 
Jan. 
June 
Mar. 
July 
AU, 
Apr. 
Mar. 
Apr. 
Apr. 
Apr. 
May 
Sept. 
Mar. 
Mi ar. 
May 
iJ une 
June 
\A ge. 
Oct. 


‘Nov, 


_—-———— 


1. Hydraulic Engines and Water-Wheels. | 


No. } 
\ 


Name. 


120,975 Jennings 
(21.44) Welch 
128,415 Greenleaf 
1131,616 Hyde 
136452 PB: almer 
1$2, ASL Atwell 
146, sia Backus 


7 


CLass I. — Movrors. 


Date, 


Nov. 14, 1871. 14, 1871. 
Nov. 28, 1871. 
July y! 1872. 
Sept. 24, Is72. 
Mar. 4. INF. 
Sept. 9, 1873. 
Jan. 6, 1874. 


2. Steam, Air, and Gas Engines. 


See GAS-ENGINE, pp. 947-99; AIR-EN- 


| GINE, pp. 35 - 45. 


114,429 Fontaine 
(121,702 Buckman 
lZ1 sal Nicholson 
he 21 b2n Je firey 
‘J22. 484 Nicholson 
3” 414 Nicholson 


157,440 Laubereau 


et ee 


May 2, 1871. 
Dec, 12, 1871. : 
Dee. 12, 1871. ; 
5, 1871. ' 
‘Jan. 2, 1872. 
6, 1872. | 
28, 1874. 


= Springs in rarious Combinations. 


“36.8 Ta Hall 

ads Rare Parrot 
67.730 Curdts 
73503] Cuppers 
75.067 Crary 
T2846 Monee 
74.206) Allis 
7.815) Enholm 
&1,219' Shiver 
s2.435' Stackpole 
91 327 Garein et ad. 
44214 Manson 

OF Ot Aver 

a7 od Aver 


Aug. 5, 1882. 
Sept. 8, 1863. 
Aug. 13, 1867. 
Jan. 14, 1868. 
Mar. 17, 16s. 
June 23, T8688. 
June 30, 1X68. 
Aug. 1, ] 868. 
Aug. 18, 1865, 
‘Sept. 29, 1868. 
‘June 15, 1869. 
‘Aug. 3, 1869. 
Sept. 21, 1R69. 


Dee. ri 1869. | 


3. Springs in various Co abivalions 


os 

| 

| (continued). 

se No. Name, Date. 

! 104, 610 Manson June 21, 1870. 

| 111,276’ Thornton et al. Jan. 24, R71. | | 

WS, 379 Stearns May 30, 1871 

| 115:436' Constable ef al. | May 30, [x7] 

| 120,641 Manson Nov. 7, 1871 

| 121,532’ Macauley Dec. 5, 1871 

| 121,638 Manson [Dec. 5, 187 
121, 715 Barnes ‘Dec. 12, 1s71 
T2412 Greer 'Mar. 19, 1x72 
126-421 Squier May 7, Is72 
126,441. Bouchard (May 7, [872 
127,129; Wileax iMay 21, 1872 

| 429) oO8 Warren et al. July 30, 1872 


: 131,614: Howell 


{ 133, 160 Cleveland e¢ al. iDee. 10, X72.) 
13455 726 Dunton Jan. 7, 1873 
141,367 Manson July 29, 1X73 
14s; 225 Manson iMar. 3, 1X74 


150, 14) Fay 
152.633 Herrinton 
156,16) Huntoon 
160, Arty hambers 


20. INT, 
16. 1875. 


iOct. 
| Mar. 


4>Spring with Fusee. 


72,607 Cuppers Dee. 24, 1867. 
*87,(20 Tuckerman Feb. I6, 1869, | 
140,607 Young July &, 1873. 


i | Spring 5. Spring with Governor or Fly. 


IDee., 23, 1856. 
June 27, 1465. 
Mar. 16, 1870. 
|May 28, IN72. 


16,335' Johnson e¢ ai. 
48 "$67 Wells 

100, 934 Shiver 
127,189 Sage 


13,661 Singer 
| 51,012 Buchanan 
| 


a 141,996, Chambers 


Name. 


70,x03 Chapman ef al. 


; | 44,909 Tuckerman 


' 115.864 Johnson 
148,31] Lock wood 


| 75,666! Crary 
| 85.504 Baird 

; 45.05- Baird 
104,608 Leyburn 

| lus, 478 Whittemore 


42,339 Cochran 


| 10. Pendulum. 


| 77,167 Carter 


'110,667 Mills 


6. Spring with Cone- Pulleys. 


7. Spring wound by Stirrups. 


9. Rocking Motion or Weight of the 
Operator. 


ll. Wheel driven by Shot. 


Aug. 19, 1873. 


Date. 


Oct. 
Nov. 
Nov. 


9, 1855. 
2, 1865. 
12, lxo7. 


id 


Noy. 1, IS64. 
June 13, IX7t. 
|Mar. 10, Is74. 


“Mar. 17, 1868. 
Jan, 5, TRY, 
‘Jan. 5. 1864, 
‘June v1. ISTO). 
Nov, 22, IS70. 
Sept. 16, 1873. 


Apr. 28, IS68, 


(Jan. 3, 1871. 
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sole. A cast-off works in connection with the needle. 
The horn is so shaped as to allow the stitch to be 
formed near the shoe around the shoe. Blake's pa- 
tent, July 6, 1858 McKay Association pattern. See 
SHOE-SEWING MacuHineg, Plate LIX. 


Button-hole Machines. 


19. A single-thread machine. The needle @ pene- 
trates the fabric back from the edge. The hook ¢ 
passes over the edge, takes the loop of needle-thread, 
draws it up over the edge, and then the loop is taken 
by the hook 4 and spread in the path of the per- 
forating needle in its next descent. See Stitch 33, 
Plate LVII. 

20. A two-thread machine A hole is 
cut in the goods for the button-hole; the 


Fig 4857 


<7 ,- 
® 
5 Fe 
f 
‘ ~ : 
x =. 
. ni ne, 
: —_—-—, . 


~ 
itt 
terete = 
>, 


material is held ina clamp, which is moved | 
under the needle, so that the latter makes ——— 
a circuit of the button-hole a short dis- oe PE id i 


geri —— 


tance from the edge. The needle descends 
alternately through the material back 
from the edge and then over the edge; 
the loop formed by the first descent is in- 


terlocked by the loop formed at the secoffd descent, and this | ae ae i 
second loop is secured by a locper-thread. The Union buttop-  ——— | 
hole machine of Boston. . icc Repaid ta: 
Miscellaneous Parts. tion, impale Aces ‘ts siejeating a kateailite 


21. A winder for shuttle-bobbins, which are held between the | + moved intermittingly under the needle by means 

|of a toothed wheel. The length of the seam de- 
pended upon the length of the baster-plate, and the 
seams were necessarily straight. On reaching the 
end of the length, the machine was stopped, the 
baster-plate returned to its original position, and 
the cloth again attached. 

The Singer machine was patented in 1851 and 
subsequent years. The machine makes a lock-stitch 
by means of a straight eye-pointed needle and a 
longitudinally reciprocating shuttle. The needle- 
bar derives its motion from a pin on the end of the 
rotating horizontal shaft, the pin entering a heart-— 
shaped groove in a block attached to the needle-bar. 

A bevel-wheel on the main shaft engages a bevel- 
wheel on the vertical shaft, Sonn ee its lower 
end with a crank, eannestell by link with the 
shuttle driver or carrier. The four-motion feeding- 
dog is operated through the horizontal lever actuated 
from the vertical shaft. The feed is adjusted through 
-a movable fulcrum, controlled by a set-screw. <A 
= lever controls the thread between the ten- 


ae 


sion device and the eye of the needle. 

The Weed machine, as improved by G. A. Fair- 
field, and made under his patents, is shown in Fig. 
4858. It makes a lock-stitch with a straight eye- 
pointed needle and reciprocating shuttle. he 
needle-bar is actuated from an eccentric on the 
. main shaft a, which is connected by means of a 
two heads and rotated by the contact of the friction wheela link with a rocking shaft 6 in the goose-neck or 


" 
= Stig 
—=> 


Howe Sewing- Machine (1846). 


' 


: s 


with some rotating portion of the machine. 6 is an i 
emery-wheel for sharpening needles. ° Ve 4858 efile: rh pe 81ng 
22. A knife attached to the needle-bar to cut ma- wis arm c; the op- 


posite end of 
the rocking 
shaft b has a 
crank and 


terial parallel to the seam. In other instances a ro- 
tating cutter is attached to the cloth-plate. 

23. A needle setter and threader. A device for pla- &, = 
cing the eye of the needle at the proper distance from _[}°. Sore, — ON 
rr oo gar pth for drawing the thread 2.t.> ech te Se cal +. hicl 
through the eye of the needle. be = link, which is 

24. The material is raised and lowered in front of I i)” si ts Dd ine ected 
an ordinary sewing-neédle, which is held between ~¢ - ee — ae ; 
rollers that act to draw the material on to the point a ie |”. 
of the needle and off at the heel and on to th 
thread. 

Fig. 4856 is the Howe sewing- 
machine, patented in 1846. It used 
a grooved and curved eye-pointed 
needle a carried by a vibrating arm 
g, the needle being supplied with 
thread from a spool f. The loops 
of needle-thread were locked by a 
thread carried by a shuttle 7, 
moved through the loop by means 
of reciprocating drivers. The cloth : ; = - 
was suspended in a vertical posi- Weed Sewing-Machine. 


= : : —s 
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“* Domestic”? Sewing- Machine. 


the cloth, rises sufficiently to form a loop to receive 
the point of the shuttle, then descends to slight- 
ly slacken the thread, and when the shuttle has 
passed completely through the loop, the needle rises 
to complete the stitch ; a vibrating take-up, carried 
by the needle-bar and actuated through links, as 
shown, assists in tightening the stitch. A second 
eccentric on the main shaft is connected by means 
of a link with the shuttle-carrier, and another eccen- 
tric on the same shaft operates the feeding device. 


The length of the stitch is varied by means of 


the thumb-nut d, shaft e, and slotted cam /. 

The ‘‘ Domestic” sewing-machine, made 
under Mack's patents, is shown in Fig. 4859. 
It makes a lock-stitch with a reciprocating 
straight needle and a shuttle supported at 
the end of a horizontally vibrating shuttle- 
lever a, forked at one end to receive the 
ball-like end of a vertical lever b pivoted to 
the standard c, and forked at its upper end, 
so as to embrace a cam or eccentric on the 
main horizontal rotating shaft d, supported 
in bearings in the overhanging arm e, the 
shaft d having at its outer end a crank-pin 
to enter a curved slot in a block attached 
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with the needle-bar. The need!e descends through , 


‘lower end of the 
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class, deriving its motion from a bell- 
crank f, actuated by a horizontal lever 
g, moved by a vertically reciprocating 
connecting-rod h, driven by an eccen- 
tric on the main shaft d. 

The Wilson sewing-machine (Fig. 
4860) makes a stitch by a vertically 
reciprocating straight needle and a 
longitudinally reciprocating shuttle. 
The needle is moved by the action of 
a vibrating arm @ pivoted to an up- 
right 6 rising from the bed-plate. The 
nt arm is slotted, and receives a 
pin projecting from a crank or disk on a short cross- 
shatt located directly under the upright 6. The 
shuttle-driver is connected by link with the disk or 
crank that actuates the needle-arm. The feed is of 
the usual four-motion class, and the take-up ¢ is a 
slotted arm actuated by means of a pin projecting 
from the needle-bar. 

The Wheeler and Wilson sewing-machine (Fig. 
4861) makes a lock-stitch by means of a curved eye- 
pointed needle 
carried by a vi- 
brating arm « 
gelicige from 
a rock-shaft 4 
connected by 
link ¢ and ee- 
centric strap dé 
with an eccen- 


Fig. 4861. 
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Wheeler and Wilson Sewing-Machine. 


to the needle-bar, the pin and block reciprocating | ‘tric on the rotating hook-shaft ¢, this shaft having at 


the needle-bar. 


Fig 4860. 


gh! BARE 
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Wilson Sewing- Machine. 


The feed is of the four-motion | its outer end the hook /, provided with a point g (see 


Fig. 4862) adapted to enter the loop of needle-thread. 
As the hook g rotates, it pas¢es into and draws down 
the loop ¢ of needle-thread, which is held by means 
of a loop-check h, while the point of the hook enters 
a new loop 7. Then the old loop ¢ is cast off, the face 
of the hook being beveled for that purpose, and is 
‘then drawn upward by the action of the hook upon 
the loop through which it is then peeing, Dur- 
ing the rotation of the hook each loop is passed 
around a disk-bob- 
bink provided with 
a second thread and 
serving the ‘part of 
a shuttle. The 
four-motion feed is 


Fig. 4862. 


Wheeler and Wilson Hook. 
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vibrating arm ¢. The feed is of 
the four-motion class, but, b 
means of a grooved block f and 
un adjustable pin g, the feed- 
bar may be made to move for- 
ward or backward, or brought 
toa stand. When at a stand 
the needle and shuttle produce 
a knotted stitch. ; 

The Willcox and Gibbs sew- 
ing-machine is made under pat- 
ents of J. E. A. Gibbs, and is 
shown at Fig. 4865. The ma- 
chine makes a chain-stitch ; 
uses a straight needle carried by a reciprocating bar 
actuated by a vibrating lever connected by link with 

- an eccentric on the main shaft. At the forward end 
rl of this shaft is a hook, which, as it rotates, carries 

the loop of needle-thread, distends and holds it ex- 
panded while the feed moves the cloth, and until the 
needle at the next stroke descends through the loop 
'so held. When the needle descends diseciati the 


Fig. 4863. 


a 

Tt 
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Grover and Baker Sewing- Machine. 


the invention of A. B. Wilson, and is actuated in 
this machine by means of cams on the hook-shaft e. 
See also TAILORING-MACHLNE. 

The Grover and Baker machine (shown at Fig. 
4863) makes the double-loop stitch (see Plate LVII.). | 
It uses a curved eye-pointed needle and a rotary 
reciprocating curved thread-carrying looper g. The. 
needle is carried at the upper and of a D-shaped | 
arm, slotted at its lower forward end, to receive an 
actuating pin upon a disk connected with the main 
shaft. The vertical looper-shaft has a spiral portion 
embraced by a slotted plate at the end of the D- 
shaped arm, and as the latter vibrates it acts upon 
the spiral portion of the looper-shaft, and imparts to 
it a reciprocating rotary motion. The feed is of the 
usual four-motion class. The threads are contained 
on ordinary spools, and the slack of the needle- 
thread is controlled by means of a spiral spring. 

The Florence sewing-machine is made under L. 
W. Langion’s patents, and is shown at Fig. 4864. 
It makes a lock-stitch by means ef a curved needle 
carried by a vibrating arm or lever a, on a shaft 4, | 
which has a backward extension-yoke c, embracing Willcox and Gibbs Sewing- Machine. 
an eccentric on the main shaft d. The shuttle- 
driver is actuated by the shaft d by means of a link.-| first loop, the point of the hook is again in position 
The needle and shuttle have constant motion, not | to catch the second loop, at which time the first loop 
having periods of rest, as in other machines. The | is cast off and the second loop is drawn through it, 
slack of the shuttle-tbread during the backward | the first loop being drawn up against the lower edge 
movement of the shuttle is taken up by means of a | of the cloth, forming a chain. 

An eccentric on the main shaft, back of the 

Fig. 4864. rotating hook, enters a slotin the feeding-bar 

; and gives it the usual four motions. The 

a of the stitch is governed by means of 
an eccentric lever. 


If required to name the three subjects of invention on 
which the most extraordinary versatility of invention 
has been expended, the answer should be without hesi- 
tation, “the sewing-machine, reaping-machine, and 
breach-loading firearm.” Each of these has thousands 
of patents, and, while each of them is 
the growth of the last 40 years, it is 
only during the last 25 years that they 
have filled any notable place in the 
¥ world. It was then only by a combi- 
nation of talents that either of these 
three important inventions was enabled 
to achieve any remarkable success. The 
sewing-machine previous to 1851, made 
without the admirable division of labor 
which is a feature in all well-conducted 
factories, was hard to make, and com- 
paratively hard to run. The system 
of astembling — first introduced in the 
artillery service of France by General 
Gribeauval in 1765, and brought to 
proximate perfection by Colonel Colt 
in the manufacture of his revolver at 
: } Hartford, Connecticut — has econo- 
Florence Sewing- Machine. mized material and time, and improved 


Fig. 4865. 
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the quality as well as cheapened the product. There is to-day, : . 


and in fact has been for some years, more actual invention 
the special machines for making sewing-machines than in the 
machines themselves. The effect of this will be, when the ad- 
ventitious aids of exclusive patents shall terminate, to give the 
larger and better equipped concerns a great advantage over 
smaller competitors. | 
What is true of one of the classes of invention named is true 
of the others, as well as of some not mentioned, — the American 
watch, for instance. The assembling system — that is, making 
the component parts of an article in distinct pieces to pattern, 
So as to be intercha ble, and then putting them together — 
is the only system of order. How else should the Providence 
Tool Company execute their order for 69,900 rifles for the 


Machines. 
Grover and Baker Sewing-Machine Co. (estimated).... 20,000 
Remington Empire Sewing-Machine Co............... 17 ,608 
Wilson Sewing-Machine Co......... ...eseeeees esos. 17,525 
Gold Medal Sewing-Machine Co...........seeeceecees 15,214 
Willcox and Gibbs Sewing-Machine Co............... 13,710 
American Buttonhole Sewing-Machine Co............ 13,529 
Victor Sewing-Machine Co.......... ek NNauamaade anes 6,292 
Florence Sewing-Machine Co.......... Nien mR KGT Se oie 5,517 
Secor Sewing-Machine Co.... .....seccccccccecs coee 4,541 
J. E. Braunsdorf & Co., * Metne cccccscccccccccccs 1,866 


2. The sewing-machine for leather is similar to the 
ordinary straight-needle machine, but is stronger. 


Harvesting-Machine Companies of Springfield, Ohio, turn out 
an equipped machine every four minutes each working day of 
ten hours? Or, to draw the illustration from the subject in 
hand, how by any other than the nicest arrangement of detail 
can the Singer Sewing-Machine Company make 6,000 machines 
per week in their works at Elizabethport, New Jersey ? 

The data for showing the rate of increase of the sales of sew- 
ing-machines since the year 1851, is not accessible to the writer, 
even if it be obtainable at all. The sales have, however, largel 


Turkish government? How otherwise could the ‘‘ Champion ”’ 
exceeded half a million a year for four years past, and the fol- 


lowing table is given as showing the sales of fifteen companies 
for the year 1874, but two of the numbers being estimated : — 
Machines. 
The Singer Manufacturing Co...............sseeeeeee 241,679 
Wheeler and Wilson Manufacturing Co............... 92,827 | 
Howe Sewing-Machine Co. (estimated)........... eee. 35,000 
Domestic Sewing-Machine Co...........0000008 sees 22,700 
Weel: Dewi MRO HINS 00 ig si 095065 st nsecntvunscan 20,495 


Book-Sewing Machine. 


In machines for sewing with waxed threads, 
a lamp warms the wax and thread. See also 
SHOE-SEWING MACHINE and Plate LIX. 

The cylinder sewing-machine has a cylindrical 
work-holder for sewing seams on sleeves, trousers, 
water-hose, boot-legs, leathern buckets, and other 
tubular works. * 

3. The sewing-machine for books is shown in Fig. 
4868. 


The folded sheets are placed on the table B, which is capable 
of a sliding movement, and are compressed between it and a 
removable press (not shown), while slots are cut in their backs 
to receive the thread. 

The sheets are then transferred to the inclined table o, the 
table B is slid up to the needle-guide C, and the sheets are one 
by one transferred to the table Band opened. A thread un- 
wound from a spool at one side of the machine is inserted within 
the fold of the sheet behind the needles G, which are so ad- 
justed as to pass into the slots previously made in the paper, 
and have their hooked upper ends turned backwardly. By de- 
pos the treadle E e the needles are drawn downward, carry- 

ng the thread with them through the openings in the back ; 
the sheet is then turned over, a second sheet placed upon it, 
opened, the needles again passed through by the upward move- 
ment of the treadle, a turn of the thread is taken around one 
of the end needles, forming a loop, and it is then passed beneath 
the hooks of the other needles as before. In sewing the next 
sheet, the same process is followed, a turn being taken around 
the needle at the opposite end, and so on until the whole are 
completed. In special cases this method is departed from, and 
needles of various forms, seen at the foot of the cut, are employed. 
Sometimes cords ¢ are used instead of the end needles. The 
lower ends of these are secured to plates on the guide-bar (, 
their upper ends being tightened by a pin m around which 
they are passed. D is the needle-holder bar; it has a series 
of slotted plates f, through which the needles pass; a plate be- 
neath these engages in one of the notches of the needles, which 
are there held by springs /? until firmly secured by a movement 
of the lever d? operating an eccentrig which clamps the needle- 
holders firmly against the needles. As the pile of sheets grows 
higher, the needles are raised by turning the lever d?, permit- 
ting them to be lifted until a lower notch engages with the 
locking-plate, when they are again clamped. C is the guide-bar 
provided with a series of slotted plates A, through which the 
needles pass. 

The lower figures illustrate differently shaped needles em- 
ployed in various kinds of work. 
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Patent No. 150,495, Thompson and Parkhurst, May 6, 1874, 
preserves the general features of the sewing-table. The signa- 
ture is notched, placed upon the needies, the lacing-thread is 
passed, and the signature folded. The lifters are then thrown 
forward by means of levers, a cam operating the frame, thus 
holding the sewed signatures firmly in position. At the same 
movement of the lever the cam operates upon a slide, which is 
kept tightly pressed against the cam by the pressure of the 
right-angle lever upon a bearing-bar by means of aspring. The 
movement of the right-angle lever by this means operates the 
bar and throws pivoted hooks around the needles, holding them 
firmly in position for the operation of the thread-carrier. A 
backward movement of the lever withdraws the hook from 
around the needles and the lifters from over the signatures, and 
permits the addition to the partly sewed book of another signa- 
ture. See also No. 151,507, Parkhurst and Thompson, June 2, 
1874; No. 36,428, Tanner, September 9, 1862; No. 74,948, 
Smyth, February 55, 1868; No 91,175, Smyth, June 8, 1869. 

Adaptations to book-sewing of the ordinary Sewing- Machine. 
No. 124,64, Palmer, March 19, 1872, machine for sewing 
pamphlets. No. 135,662, Palmer, February 11, 1873, book- 
sewing-machine. The signature, held between two slotted 
clamping-plates, is moved by them through shafts, connecting- 
levers, and the Geneva stop-motion intermittingly under the 
needle of an ordinary sewing-machine, the upper plate, upon 
the completion of the sewing, being released from cam-pressure 
and raised by a spring; a Bang Se operated by suitable cam 
holding it in contact with of machine during return move- 


Basting-machine, Embroidering-machine. 
Binder (Fig. 4875). Feeder (see page 2122). 
Bobbin. Feller (Fig. 4871). 


Bobbin-winder. Gage (see page 2122). 
Braider (Fig. 4877). Gatherer (Fig. 4874). 
Button-hole marker. Guide. 

Cloth-plate. Hemming-guide. 

Corder (Fig. 4876). Hemmer (Figs 4869, 4870). 
Creaser. Marker. 

Embroiderer (Fig. 4877) Needle. 


Fig. 4869. 


the needle. 


x 


Narrow Hemmer. 


Fig. 4869 is for turning and 
sewing narrow hems. 
the case illustrated, made a part 
of the presser-foot. It is a curved 
tongue, narrowing toward the 
needle-hole, turning the raw edge 
and the hem at the same time 
that the feed draws the goods to 


Fig. 4870 is a device adapted | 
to make broader hems. 
shown as attached to the bed- = 
plate, and acts in a manner sim- | — = 
ilar to the former. 

Fig. 4871 is a feller. 
over the two raw edges at the 
same time, ready for the needle, 
which stitches them down. 


ment of clamps. Twosignatures can be alternately sewed (upon 
the forward and backward movements of the clamps), being 
separated by guides, one of which has a knife-edge to cut the 
thread, said clamps being moved longitudinally to place them 
into the path of the needle 

See also Patent, No. 105,829, Hall, July 12, 1870. 

Stabbing-Machines. No. 114,286, Glass, May 2, 1871; No. 
116,757, Reynolds, July 4, 1871. 


Sew'/ing-ma-chine’ At-tach’ment. The term 
is held to include those devices which are attached 
to a machine to enable it to do some special duty 
other than plain sewing. 

They are enumerated in the following list, and 
some of the principal ones are shown in Figs, 4869 - 
4876. It may be mentioned that the cuts are illus- 
trative of the work, and but little variation is shown 
in the mode of attaching tothe machine. There are, 
however, many modes of attaching the devices ; to 
the table, to. the head of the machine, making it a 

rt of the presser-foot, sraching it to the needle- 

r, etc. See the articles in the following list under 
their respective heads in the body of the work. 


Needle-setter. Spool-holder. 
Needle-sharpener. Stitch. - 
Needle-threader. Stitching-machine. 
Plaiter. Thread-cutter. 
Presser-foot Threader. 
Quilter (Fig. 4873). Thread-guide. 
Ruffler (Fig 4874). Thread-waxer. 
Sewing-machine gage. Tuck-creaser. ° 
Sewing-machine needle. Tuck-marker (Fig. 4872). 
Shuttle. Waxer. 

Fig. 4870. 


It is, in 


It is 


It turns 


ruinin 
) } Pe ty <= 


Wave (ih tis sees 
Hh ad rls if 


‘ Fig. 4872 is a tuck-marker. 
It has a guide attached to the cloth-plate of the machine, and attached to the side of the bed is an arm 


that gages the distance between the tucks, and also carries the under marker. 
The upper marker is 
attached to the needle-bar, and 
one tuck is marked while the 
needle is sewing the former one. 

Fig. 4873 is a quilter. Anarm 
fastened to the head of the ma- 
chine carries an adjustable guide, 
which runs in the 


this arm. 
Fig. 4871. 


1 made. 


rufler. 


Feller. 


Fig. 4874 is a gatherer and 
It has two blades, be- 
tween which the stri 
fled is passed, while the cloth to 
which it is to be sewed is run 
beneath the lower blade. 
| blades are attached to a vibrating 
j cam-lever, which* is pivoted to 
an arm on the presser-bar. 
blades are advanced by the up- 


The cloth is folded over 


Fig. 4872. 


seam last 


to be ruf- 


These 


The 


Tuck-Marker. 


ward motion of the needle-arm 
carrying the gather past the needle-hole, and are retracted by the downward motion of the needle-arm 
slipping back over the goods, as the needle sews the gather. The unsewed full edge makes the ruffle. 
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Fig. 4875 isa binder. Itisa 
double tapering scroll, the upper 
part only of whichis shown. The 
edge of the cloth is passed into 
the slit on the side of the scroll, 
and the binding entering at the 
large end follows the form of the 
scroll, and its edges, as they 
pass out of the scroll, lap against 
the goods ; the decreasing size | 
of the scroll also turns under the 
raw edge of the goods. 

Fig. 4876 is a corder, attached 
to the presser-foot, which has 
grooves in the bottom running 
in the direction of the seam, The 

: cord is passed from the ball 
Quilter. through two eyes on the pro- 
jecting arm of the corder, then 


oo 


i ea Se 


at a right angle through another eye immediately in front of the groove in the presser-foot ; as it passes 


through the groove a seam is run 

Fig. 4875. alongside it. Fig. 4876. 

Fig. 4877 is an embroiderer. 
The forked arm attached to the 
needle-bar carries a pawl that 
| slides freely over the face of the 
ratchet on the downward move- jy 
ment of the needle, but engages fa: 
and turns the rack as the needle [ets se 
ascends. In the back of the & = 
ratchet is a star-shaped cam- P*? 
groove, which operates the up- | — 
per end of the lever that recip- | J 
rocates in the slots in the embroi- 
Lae dering arms, causing them to 

7 cross the threads after each 
stitch, and the next descent of | \— 
the needle stitches them thus. | eee 

Sew’ing-ma-chine’ Cast/- Cordes: 
er. Sewing-machine casters are 


so made as to be brought into use when the machine is to be rolled over the floor, and thrown out of use 


to give the machine steadiness when work- 

Fig. 4877. ing. 
: mi A Fig. 4878, thecasters have vertical move- 
ment, and are operated by levers actuated b 
cams on the treadle rock-shaft when the sai 
shaft is raised by the hand-lever. The cast- 

2| ers may be depressed in relation to the ma- 
>| chine, so as to. support it when it is to be 
moved. 

In Fig. 4879, caster-wheels attached to 
supports passing through fixed guides at- 
tached to the legs of the frame are raised by 
| cams operated by levers and connecting links 
to raise the frame from the floor. / See also 
| list, page 2115. 


or devices for moving the cloth or other ma- 


Embroiderer. divided as follows, namely : — 
Clamp. Two parallel bars or jaws, material confined between + Me. 29 
them, and moved by pawl or pinion engaging teeth or clamp. 
See patent to Greenough, February 21, 1842. . 4848. 

Baster, or Pin-plate. A flat, horizontally moving plate, with 
sharp pins projecting from oneedge. Material crowded on these 
ra and carried by plate. See patent to Howe, September 10, 

. In Fig , A shows this feed: the needle a vibrates 

in a vertical] plane, carrying the upper thread ¢; d is one of the 
points projecting from the edge of the baster-plate, which trav- 
erses horizontally across the path of the needle, and carrjes 
the cloth A, which is suspended from the row of points d, one 
only of which is shown by this side elevation. mn is the shuttle- 
mover. In both these cases a seam longer than the clamp 
or plate cannot be sewn without i the machine and re- 
Se er clamp or plate and cloth. 

Pin-w or Bolt. An annular ring, disk, or endless belt 
moved intermittingly forward in one direction, and provided 


Sewing-Machine Caster. 
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Sew'ing-ma-chine’ Feed. The device Caster for Sewing-Machine. 
terial intermittingly forward or past the needle. They may be sub- 


SEWING-MACHINE FEED. 


2122 


SEWING-MACHINE HOOK, 


with pins to enter and move the material for a seam of any de- 
sired length without stopping. The rotating-pin surface may 
move horizontally about a vertical axis and sustain apd move 
. material, as io patent to Blodgett and Lerow (2), October 2, 
1849, or may move about a horizontal axis and carry the ma- 
terial over a horizontal cloth-supporting surface, as in patent to 
Bachelder (C), May 8, 1849. When pius are used it is difficult 
to sew other thao a straight seam. 
Wheel-feed. A wheel with periphery roughened or serrated, 
projecting through sa slot in a cloth-supporting surface, and en- 
gaging and moving the material. See Singer, August 12, 1851. 


Fig. 4890. 


7 
Sewing- Machine Feed. Sly 


In D the rough-surfaced wheel ia shown at k. The material 
is pinched between the wheel and the presser-foot 6, and ad- 
vanced by an intermittent motion in the intervals of the down- 
ward strokes of the needle. 

Needle, or Awl. Areciprocating needle or awl, vibrated when 
in the material (see patent to Johnson, March 7, 1854), or moved 


horizontally through a horizontal movement of the block or | 


head in which the needle or awl reciprocates. See patent to 
Townsend, April 8, 1862, or McLean, 1869, shown at E, in which 
the needle-bar a is oacillated. 


_ Two-mottoned. A horizontally reciprocating rough-surfaced 


terial moves back to take a new stroke. 


See Wilson, November 
12, 1850, shown at F. 


Four-motioned. A rough-surfaced dog or plate a, so moved ' 


'of the needle- 


to 
'to insure the 


doz or plate a engages the material at all times, carries it in- 
termittingly to the needle, and while the needle is in the ma- | 


as to rise against the material, move horizontally, fall from the 
| material, and move back to its original position. See Wilson, 


June 15, 1852. See G, Fig. 4551. Commonly used in most 


Fig. 4881. 
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Setcing- Machine Feed. 


sewing-machines. H is a modification of this, in which the 
path of motion is elliptical instead of quadrangular. 

Thread. A plate or arm pressing against the thread next to 
and moving the material forward. See patent to Stedman, No- 
vember 27, 1855. 

Upper feed. A feeding device located above the cloth-sup- 
porting surface and Sree og upper side of material. See patent 
to Wickersham, April 19, 1853. 

Each of the above has numerous minor subdivisions of de- 
tail, but the number of kinds of feed in actual use is quite 
limited. 


Sew'ing-ma-chine’ Gage. A device for direct- 
ing the goods to the needle, parallel with the edge 


| of a selvage or edge, or with a previous hem, etc. 


a is an edge- 
gage attached 
to the presser- 8 
foot and adjust- 1% 
able laterally. - : 

bis attached | |: = 
to the cloth- 
plateinadvance 


hole. 
c i8 a device 
enter a scam 


parallelism of a 

second seam. 
Sew/ing- 

ma-chine! 


——? 


Socing- Machine Gages. 
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SEWING-MACHINE MOTOR. 2123 SEWING-MACHINE STITCH. 


Hook. A rotating or reciprocating device beneath | a similar tool.to groove the opposite side, a punch, 
the table of a sewing-machine, to catch the needle- | and a polishing-wheel. The Jaws are upon sliding 
thread and open it while the succeeding stitch is! stocks, which are moved radially by a cam-groove, 


made through the loop thus atforded. 
loops the needle-thre 
containing the lower thread is passed through said 
loop. It is known as the Wheeler and Wilson hook. 
See Fig. 15, Plate LVI, and also Figs. 4861, 4862. 
Sew’ing-ma-chine’ Mo’tor. A spring or en- 
gine attached to a sewing-machine as a driver. The 
_ example shows the application of a coil-spring as the 
moving power for ordinary domestic use. A friction- 


Fig. 4883. 


roller and a brake, governed by a foot-lever, are em- 
ployed to adapt the motion of the machine to the 
work. | 
There are many other modes, besides the one usual 

in factories, which consists of band connection with 
the usual shafting driven by an engine. See list, 

p 2115. 

he electro-magnetic automotor of M. Cazal may 
be hidden under a footstool. Four of Bunsen’s ele- 
ments are sufficient for driving an ordinary sewing- 
machine at a stated cost of sixteen cents per day. 


The apparatus itself has an iron pulley with an externally 
toothed rim, which revolves freely within a metallic ring, 
toothed similarly to the pulley, but on its internal surface, 60 
that the points of the tecth of the pulley face and approximate 
to those of the outer circle. An insulated wire runs over the 
pulley, which thus becomes a magnet whenever an electrical 
current is run through it, and ceases to be so from the very | 
instant that the current is interrupted. 

While the current from the battery is active, each of the tecth 
of the pulley attracts its opposite on the rim; and if the current 
were to remain constant, each of these would remain in situ, 
and no motion wonld be imparted to the wheel; to avoid this, 
a commutator, which is set in motion by the motor itself, regu- 
lates the passage of the electrical current through the wire and 
renders it intermittent. As soon as the apexes of the teeth 
have placed themselves into opposition, the current ceases and 
the teeth on the pulley proceed onward, when a fresh current 
forces them into a second opposition with the next set on the 
rim, and so on indefinitely, producing a very satisfactory rotary 
motion. The power being symmetrically disposed around the 
axis and in each tooth, there is but little friction on the bear- 
jogs and no noise produced. The specd can be varied at will, 
sod pressure on a knob or button causes instant stoppage. | 


Sew’ing-ma-chine’ Nee’dle. These are straight | 
or curved, and with an eye near the point. The 
straight needle is upon a bar which reciprocates in| 
a straight path ; the curved needle is upon an arm 
which oscillates on an axis. (See SEWING-MACHINE. ) 
In one machine for making sewing-inaichine needles, 
the blank is grasped by one of a series of jaws and 
presented progressively to a cutter, a grooving tool, 


| _ Or, which ; to cause the necessary rotation in the presentation 
while the bobbin or shuttle , of the blank to the tools. 


In the usual method the blanks, in length from 1} to2 inches, 
are (1) cut from a coil of wire, and (2) a groove is simultane- 
ously made on cach side for the reception of the thread. Suc- 
ceasive operators perfect the needle. 

The first cuts out the eye with a punch operated by a treadle; 
the second straightens the blanks by tapping them on a eteel 
block with a mallet ; the third takes a dozen or so between the 
thumb and forefinger, and rounds them bya twirling motion 


‘ while held against a rapidly moving emery belt; the fourth 


points them upon an em- 
ery wheel by avery similar 
manipulation ; a fifth pol- 
ishes out the ves, 
using two rapidly rotating 
Brushes, one of brass wire 
and the other of bristles ; 
@ sixth stamps the size or 
number on each needle. 

A number are then 
placed in a muffle, the 
mufiie in a furnace, and 
when heated to a cherry 
‘red, the needles are 
g emptied into a vessel of 

J whale-oil. This renders 
‘fg them extremely brittle ; 
they are tempered by 
placing them on a heated 
copper plate and keeping 
them in continual motion 
until they turn toa light 
straw-color, when they 
are permitted to cool. 

The revolving brushes 
are again used to remove 
the scale and impart a 
final polish. The eyes 
are then polished by draw- 
ing rapidly backward and 
forward over threads 
charged with polishing 
paste ; in the case of straight needles, they are now ready for 
packing, after being straightened by a few blows of the ham- 
mer, but those for the Wheeler and Wilson, Grover and Baker, 
and other machines requiring curved needles, are bent to a 
curve of seven inches’ radius before being packed. 


Sew'ing-ma-chine!’ Stitch. See the following, 
represented in Plate LVII. 


Single Thread. 


The ordinary running-stitch used in basting. 
The back stitch. 

The fast stitch. 

Chain-stitch 

Coiled-loop chain-stitch. 

Knitted-loop chain-xticch. 

Knotted-\oop chain-stiteh. 

Loop enchained by second alternate stitch. 
Each loop locks and enchains alternate loops. 
. Staple stitch for waxed threads. 


Two Threads. 


. Double-needle chain-stitch. 

. Double-thread chain; stitch two threads, one needle. 

. Double-looped stitch. Grover and Baker. 

. Chain with interlocking thread. 

. Under-thread through its own loop. 

. Two needles penetrate fabric from opposite sides. 

. Two needles working from the same side of the fabric. 

. Doubly interlocking loop. 

19. Lock-stiteh. Singer, Wheeler and Wilson, Weed, Wil. 
21 


SSA Ome eye 


b= 


son, Howe, Domestic, Florence. 

2%. Coil in needle-thread. 

. Double coil in needle-thread. 

22. Coll in shuttle-thread. 

23. Double coil in shuttle-thread. 

24. Knot-stitch ; every stitch knotted. 

25. Knot-stitch ; every other stitch knotted. 

28. Knot-stitch (different knot). 

27. Shuttle-thread drawn up to form embroidery. 
28. Wire-lock ; thread locked by wire. 


Three Threads. 


29. Two shuttles, ench locking alternate loops. 

30. Double loop with interlocking third thread. 

31. Two shattle-threads locking each loop. 

$2. Two shuttle-threads intertwining and locking each loop. 


SEWING-PRESS. 2124 


Button-hole Stitches. 


88. Single thread. Loop of needle-thread drawn up over the 
edge and locked by needle at its next descent. 

Bf . Two threads. Bights of needle-thread, above and below, 
extend to the edge of the fabric, and are locked by shuttle- 
thread. 

35. Two threads. Needle —— back from edge, its loop 
passed to, and interlocked by, the needle at its next descent 
over the edge, and this second needle-loop locked by shuttle- 
thread. 

36. Shuttle-thread drawn up over the edge of the fabric to 
the line of the needle-thread. 

37. Needle-loop through the fabric locked by needle-loop 
over the edge, and second loop locked by second thread. ‘ 
38. Two threads. Edge of fabric covered by shuttle-thread. 

39. Third thread laid under the stitch at the edge of the 
fubric. 


Fancy Stitches. 


40 to 47. Various of above-described stitches made zigzag. 

48 to 562. Single-faced or straw-braid, zigzag, or herring-bone 
stitches. 

53 to 62. Single-faced or straw-braid stitches. 

63 to 67. Embrotdering stitches. 

68. Saddler’s stitch. 

For the above selection of illustrations of stitches and the 

stematic description, the writer is indebted to Mr. G. W. 

ry, of Boston. 

The sampler stitch is a hand stitch used in berlin work on 
canvas or perforated paper. One stitch crosses the other at 
right angles, forming a small cross. 

Sew’ing-press. The frame with stretched ver- 
tical cords, against which the backs of the folded 
sheets of a book are consecutively laid and sewed. 


Three or more grooves are sawed into the back of the pile of 
sheets, so that they shall fit to the same number of cords in the 
frame. The sewer takes a sheet, fits the grooves to the cords, 
and half opens the folded sheet in the middle. A stout thread, 
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Sewing- Press. 


its end first firmly fastened, is passed by means of a needle over 
the first cord, then along the inside of the fold of the sheet to 
the second cord, over that and along the fold to the next, 
where it is secured by a Attch; then another sheet is laid on, 
and the same operation is repeated in reverse order until a pile 
of sheets as high as the sewer can conveniently reach has thus 
been sewed to the cords. Such a pile will probably contain a 
dozen volumes. The cords are long enough to allow an inch or 
two at each end, when the volumes are separated; these serve 
to fasten the sheets into the covers. The sheets thus sewed 
together are now ready to receive their covers. 

Sew/ing-ta'ble. A table or bench at which 
signatures of books 
are sewed to the 
cords or bands by 
which they are fas- 
tened together, and 
also secured in the 
cover. NSewing- 
P press. 

In the example, 
the bench is verti- 
cally adjustable on 
the supporting ta- 
ble, so as to be 
lowered by a screw 
as the pile of sheets 
rises; this main- 
tains the top of the 
latter at a conven- 


Fig 4885. 


Bookbinder's Sewing- Table. 


ient hight for sewing. 
Sex’tant. «a. An instrument for measuring an- 


| 
the sun, or between the moon and a fixed star or 
| 


| the horizon-glass, the 


| 
the instrument. a /is the movable radius, carrying at one end 
| 


SEXTANT. 


gles ; it resembles a quadrant, but has an arc of 
60°. Arabian astronomers are said to have had a 
sextant of 59 feet 9 inches radius, about A. D. 995. 
One of this kind was used by Tycho Brahe at his 
observatory in the island of Huen, A.D. 1550. These 
were supported vertically by a wall or pillar, were 
not reflecting instruments, and consequently were 
| only capable of measuring angles up to 60°. 
6. The reflecting sextant is particularly useful on 
shipboard, being conveniently held in the hand, and 
equally well adapted for measuring the altitudes of 
celestial objects in order to obtain the latitude and 
local time, or for lunar observations ; that is, meas- 
uring the angular distance between the moon and 


pa for the purpose of ascertaining the longitude. 
t is an improved form of the quadrant of reflection, 
invented by Newton in 1699 (see QUADRANT), and 
is capable of measuring angles of 120° or more. It 
consists of a frame, generally of metal, but sometimes 
of ebony, stiffened by cross-braces, and having an 
are embracing about 65° of a circle. This is divided 
into double the number of degrees actually embraced 
between the two extreme graduations of the are, as 
the fixed and movable glasses, owing to the double 
reflection, only form with each other an angle equal 
to half the angular distance between the two objects 
observed, one of which is seen directly and the other 
by reflection from the index-glass. 


‘* Its flat surface is called the plane of the instrument. eg 
is the are or limb, reading by the vernier attached to the mov- 
able radius a / to 30"", 
20!" 16°", or 10/', as 
the case may be. @ 
is the silvered index- 
glass, provided with 
screws for its adjust- 
ment. At } are the 
fore-shades or screens 

| of colored glass. ¢ is 


lower half of which is 
silvered, and which 
also has screws for its 
adjustment. At dare 
the back-shades or 
screens of colored 
glass. A is the tele. 
scope, useful for ob- 
taining accurate re- 
sults, but not an 
essential feature of 


Sertant. 


the index-glass, and at the other end a vernier. This is read 
by a microscope, Slow motion is imparted to the radius by a 
tungent-screw. & is the handle, attached to the back of the 
frame. The principle of the sextant depends on the practi- 
cal application of the following theorem in optics: ‘ When 
a ray of light, proceeding in a plane at right angles to each of 
two plane mirrors which are inclined to each other at any 
angle whatever, is successively reflected at the plane surfaces of 
each of the mirrors, the total deviation of the ray is double the 
angle of inclination of the mirror.*’’ — G. CHAMBERS. 

When observing altitudes the instrument is held perpendicu- 
larly to the horizon, in observations in the plane of the fhe 
joining the two objects. Onshore an ARTIFICIAL HORIZON (which 
see) is used; at sea the navigator is compelled to rely on the 

| natural horizon. 

In taking noon observations at sea to determine the latitude, 

| the observer takes his place shortly before meridian, and turn- 
ing down one or several of the shades to prevent his eye being 

| injured by the glare, directs the telescope or sight-tube to the 
sun, moving the index so as to bring its reflected image to coin- 

| cide with the sea horizon; as the sun rises, he gradually ad- 
vances the limb, clamping it and using the tangent-screw for 
this purpose, as the sun’s path becomes more nearly horizontal, 

| and slightly rocking the instrument from side to side to insure 
that it is in a vertical plane at the moment when the sun at- 
tains his greatest hight. The reading of the limb at the moment 
when the sun begins to dip is noted, and a very simple calcula- 
tion, adding his declination derived from the “ Nautical 
Almanac *’ to the true zenith distance obtained by observation, 
gives the latitude. 

Meridian altitudes of the moon, a planet, or a fixed star may 
also be employed for this purpose. 

Observations for local time are taken when the sun or other 
object is rising or falling most rapidly ; the calculations for this 
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SEXTO. 


are more complicated. When ascertained, it is compared with 
the time at Greenwich or other meridian, as indicated by a 
chronometer on board ; the ditference of time turned into are 
at the rate of four minutes of time to one degree of arc, gives 
the longitude of the place of observation. Calculations for de- 
termining the latitude by double altitudes taken out of the 
meridian, and those for longitude by lnuar observation, are gtill 
more complex, sud observations of the latter frequently require 
the observer to assume a very inconvenient position. 

In observations on shore with the artificial horizon, the true 
altitude of the object is doubled by the retlection of its image , 
from the mercurial surface; the apparent angle must therefore 
be divided by two. 

Besides the uses of the sextant as xpecially adapted to the 
purposes of the astronomer and navigator, it is also used by 
the surveyor for measuring angles and for filling in the detail 
of a survey when the theodolite is used for the loug lines, aud . 
laying out the larger triangles. 

The Box-sextant (which see) is a small instrument specially | 
contrived for this purpose. 

The spirit-level sextant, invented by Mr. George Davidson, of 
the United States Coast Survey, is designed for observing the 
altitudes or depressions of celestial and other objects, dispensing 

with both the natu- 

Fig. 4887. ral and artificial 

horizons. It con- 
sists ofan observing 
tube, on top of, 

which ts a spirit- 
level, the bubble 
of which is viewed 
by reflection from | 
a plane niirror just 
below it, forming _ 
an angie of 45° 
with the axis of 
the instrument. As 
the level is too near 
the eve for distant 
vision, a convex 
lens is inserted in 
the tube between 
the inirror and the 
eye. This is longi- 
‘tudinally = adjust- 

able, to adapt it to 

The mirror occupies but one 


Sextant. 


| 
the vision of different observers. | 
half the tube, in order that the observed object nay be seen 
direct, and for the same reason the lens embraces only a semi- 
circle. In making observations the sextant is held in the usual 
manner, the object and the eye in the saine vertical plane, and 
by moving the vernier arm the image of the object is brought 
into the aame horizontal line with the image of the cross-wires 
in the tube at the same time that they biseet the image of the | 
bubble. The reading on the graduated limb of the instrument 
shows the angle of elevation or depression of the object. For 
night observations the bubble must be illuminated. This may 
be done by means of a lamp, or by a vial filled with phosphorus 
in oil, which, when air is almitted by withdrawing the stopple, 
will afford light sufficient for the purpose. 


Sex’'to. (Bovkbinding.) A size of book made by 
folding the sheets into six leaves each. 

Sex'to-decii-mo. (Bookhinding.) A_ size of 
book in which each signature is tolded to contain 
sixteen leaves. 14 o. 

Shab’rack. (VMenage.) (Fr. shabraque; Hun- 
garian, csabrdy; from Turkish, éshdprék.) The cloth 
or housing of a military saddle. 

Segraf'fi-to. (Fine Arts.) A-style of picture in 
which a white ground is chipped or worked away to 
expose a black sub-surface. 

hack’le. 1. (Locksmithing.) The hinged and 
curved bar (a) of a padlock by which it is hung to 
the staple. 

2. (Nuutical.) a. A link (4) in a chain-cable 
which may be opened to allow it to be connected to | 
the ring of the anchor or divided into lengths, usu- 
ally fifteen fathoms. It consists of a clevis, bo/t, and 
key. Used for the chains also. 

6. A ring on the port through which the port-bar 
is passed to close the port-hole effectually. ' 

c. The clevis, secured by a pin and bolt to the 
shank of an anchor, and to which the cable is bent ; 
used in place of the old-fashioned anchor-ring. 

3. (Ruilroading.) A link for coupling railroad- 
cars, being engaged by the pin of the respective 
draw-heads. See CAR-COUPLING. 


SHADOOF. 


4. A fetter or gyve (c) for the ankle of a prisoner, 
consisting of a ring riveted around the small of the 
leg and connected by a chain to a similar shackle on 


Fig. 4888. 


Shackles. 


a, padlock-shackle. 
b, chain-ehackle. 
d, rafter and tie-rod shackle. 


e, swivel-shackle. 
SJ, shackle-bolt. 


the other leg, to a ring-bolt in the floor or wall of 
the cell, or otherwise. 

5. (Husbandry.) The usual connection of the. 
double-tree to the forward end of the plow-beam. A 
clevis, 

6. (Carriage.) The iron by which the bed or 
pady of a carriage is made to rest upon the spring- 

ar. 

Shackle-bar. (Railiray.) <A coupling bar or 
link of a railway-car. 

Shack'le-bolt. 1. A bolt having a shackle or 
clevis on the end (f, Fig. 4888). 

2. One passing through the eyes of a clevis or 
shackle. 

Shack'le-crow. (Nautical.) <A bolt-extractor 
with a shackle instead of a claw. 

Shack'le-jack. (Vehic/e.) An implement for 
attaching the thills to the shackle on the axle where 
an anti-rattling box of india-rubber is used. The 


Shackle-Jack. 


jack forces backward the eye of the thill-shackle, 
compressing the rubber sufficiently to bring into line 
the bolt-holes of the two parts of the shackle. 

Shade. 1. A colored glass in a sextant or other 
optical instrument for solar observations, 

2. a. A hollow conic frustum of paper or metal 
surrounding the flame of a lamp, in 
order to confine the light within a 
given circular area. ne 

b. A hollow globe of ground glass é:: 
or other translucent material, used 
for ditfusing the light of a lamp or. 
burner. <A clean glass globe ob- 
structs about 12 per cent of the 
light ; when ornamented with cut 
flowers or figures, about 24 per cent ; 
a globe ground all over, about 40 
per cent. 

3. A device for protecting the 
eyes from the direct rays of the sun 
or artificial light. 

4. A window-curtain to exclude 
light. 

Shade-hook. A book for holding a curtain- 
cord. 

Sha-doof’. The shadif (Arabic) is the oldest 


Fig. 4890. 


a 


om 


Curtain- Hook. 
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known water-elevating machine, and is about equiv- | Shaf-fer-oon’. (Architecture.) A form of mold- 
alent to our swing-pole and bucket arrangement. It: ing. See CoNGE. 
‘is found represented in monuments of as early date; Shaft. (Mining.) A perpendicular or slightly 
as 1432 B.c., and has been in use in Italy in all | inclined pit. It is sunk by digging or blasting. In 
treacherous ground it is lined by curbs, called tb- 
bing or cribbing. A longitudinal division is a brat. 
tice. It is used for access to the mine, for ventila- 
ition, for the pump-stocks, for the removal of ore or 
coal. Jutting heiled in the shaft are scarcements. 
The term sinking is applied toa shaft ; driving, to 
adrift, adit, or qallery. 
The names of shafts refer to the specific uses ; as, 
Engine-shuft, that in which the hoisting apparatus 
works. Also known as the winding-shaft or work- 
| ing-shaft. 
The ventilating-shaft (which may alsa be a work- 
A. ing-shaft) is known as an upeast shaft, for ascent of 
“ge BD Teepe: | air, or a downcast shaft for descent of fresh air. 
Shadoof ( from Thebes) 4 %~ | When these two are one shaft, they are divided by 
a brattice. 
An air-shaft is a ventilating-shaft. 
-umping-shaft, for the pump-stocks and rods for 
' drainage of the mine. 
Ladder-shaft, by which the miners descend and 


fn wee 
s 


times, ancient and modern. It is still very common 
along the Nile, being employed in raising water for 
irrigation. It has not been adopted for irrigating 
purposes in other countries to any great extent, | ascend to and from the workin 


a De Lact: A 
thoug nis tew-are to De found-in Fslestine: Trial-shaft, an se penincntAl boring to ascertain 


The Egyptian system was to divide the allotments of land "eK iners . > 
into shallow beds, with a raised wall or ridge of soil around each. the aaa of minerals or water, or the extent of 
The water was then turned from the common ditch into the 4 /l¢(d. 


squares successively, the dividing wall of earth being ecraped | The timbering or lining of a shaft is by means of props, stlls, 


away by the foot. or bars, and cieading. The specific names depend upon 
Fig. 4892. Fig. 4898. position, and some of the terms apply to drifts and gal- 
leries. 


The props are struta or posts, either vertical or 
raking, and are usually of round timber. 
The st/ls or bars are horizontal timbers resting on the 


props. 

The cleading are boards which form the casing, and 
for whose support the props and bars form a frame. 

The square ends of the props abut upon the aills and 
bars, and are prevented from slipping by a peculiar 
form of spike, called a brob! 

The depths of the shafts in Cornish mines are reck- 
oned from the level of the adit. 

Until lately the greatest depth yet attained was in the 
now abandoned Kuttenberg mine, in Bohemia. Some 
of the Newcaatle mines are 1,800 feet deep. 

The depth of a minein 3 mountainous country, such 
aa the Tyrol, Bohemia, or Mexico, being reckoned from 
the surface, gives no indication of actual depth in re- 
spect of sea-level. 

The mine at Joachimsthal, in Bohemia, is 2,120 feet, 
but the surface of the ground at the mouth of the shaft 
——— = is 2,388 fcet, above sea-level. 

oe, The Valenciana mine in Mexico is 5,910 feet Tork 
= ; the level of the sea, and its deepest workings are 4,27 
Anglo-Saron Draw-Well. feet above that level. a = 

A boring at Minden {s 2,281 feet deep, of which 1,993 

‘“* For the land [Canaan], whither thou goest in to possess it, is ' feet are below the level of the fea. 
not as the land of Egypt, from whence ye came out, where thou ' These depths are much exceeded by some in the Comstock 
sowe dst thy seed, and wateredst it with thy foot, as a garden of lode, Nevada. 
herbs; but the land, whither ye go to possess it, is a land of ’ : 
hills and valleys, and drinketh water of the rain of heaven.” 2. (Vehicle.) One of the bars between a pair of 

Fig. 4892 is the modern Egyptian shadif. A weight is tied which a horse is hitched toa vehicle. <A ¢thill. 
on to the end of the raising-pole to counterbalance the full f , 
bucket. A simpler way, not unfrequently employed in this The Egvptian chariots were always drawn by a pair of horses 


Modern Shaduf. 


country, is to employ a sapling with a thick, heavy butt. yoked to the end of a pole or tongue. The Lydians, it is said, 
The drare-well, shown in Fig. 4893, is from a MS. of the four- | attached several poles to their chariots, and placed a horse be- 
teenth century in the Harleian MS., England, No 1,257. tween each pair. This was using shafts. It is probable that 
Fig. 4894. — 
eat 
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SHAFT-ALLEY. 


1,000 years before Alyattes shafts were used by the nomadic 
nations in moving camp. In its primitive form, we see it used 
by the North American Indians of the present day. A couple 
of poles are slung by girths and breast-straps, one on each side 
of a horse, and the load is placed on the trailing ends of the 
poles. Some time in the dim past an axle and a pair of low 
wheels was contrived, and this makes the modern dray. Per- 
haps a pair of gudgeons, driven into the end of a log, were made 
to support the shaft near their midlengths. The question of 
scloelty as between rollers and wheels must be decided in favor 
of the former on the ground of probabilities. The first we 
know of the civilized nations of antiquity, the dwellers upon 
the Nile and in the land of Mesopotamia, they had gorgeous 
chariots and other excellent appointments. 

The Roman cisium was a kind of gig for rapid traveling, and 
was perhaps drawn by one horse between shafts. One old 
monument seems to represent it that way. 


3. (Machinery.) a. That part of a machine to 
which motion is communicated by torsion, as the 
shaft of a fly-wheel, a paddle-shaft or screw-shaft of 
a steam-vessel, the crank-axle of a locomotive. 


The shafts for the steamers ‘‘ Japan” and ‘‘ China,” weigh- 


ing respectively 78 and 68, pounds, were transported 
from Bridgewater, .» Where they were manufactured, to 
San Fran , by rail. Two trucks were required for each. 


Their arrangement is shown in Fig. 4894. 


A counter-shaft is one between the main shafting 
and the machine. 

b. A rod supported in hangers or bearings sus- 
pended from the ceiling or beneath the floor of a 
workshop, by which motion is communicated to va- 
rious machines from the prime motor. See SHarFr- 
ING ; HANGER. 

4. a. The portion of a chimney above the roof. 
A stack. 

b. The chimney of a furnace. 

5. (Architecture.) The body of a column. 

6. a. The handle of a weapon or tool. A haft. 

b. The forward, straight part of a gun-stock. 

7. The helve of a tilt-hammer. 

8. The interior space of a blast-furnace. 

9. (Weaving.) 
heddles of a loom. 
10. An arrow. 

Shaft-al/ley. (Shiphuilding.) A passageway be- 
tween the after bulkhead of the engine-room and the 
shaft-pipe, around the propeller-shaft, and affording 
a means of access thereto. 
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A long lath at each end of the| 
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Shaft-bear'ing. Fig. 4895, A, clamp-block. 

B, pillow-block resting on cast-iron wall-plate a 
and provided with oil-dish b. . 

C, the same, inverted ; used for carrying the head- 
shafts of long lines of shafting. 

D, the same built into a wall and protected by an 
arched wall-box ec. 

E, pillow-block secured toa knee d attached to the 
face of a wall. 06, Oil-dish. 

F, post-hanger, fastened to an upright or pillar. 
See also STEP ; SPINDLE. 

Shaft-coup/ling. 1. A device for connecting 
together two or more lengths of a revolving shaft b 
sha ing the ends into flat surfaces or bearings, whic 
eld together by a strong iron bush or coupling- 

Na 


A common but unyielding coupling (a, Fig. 4896) is formed 
by fitting and fastening the square ends of the sections of coup- 
ling into sockets in an iron block. 

Another mode (4), which admits of some yielding when the 
shafting is not perfectly in line, consists of serrated disks on the 
adjacent ends of the sections of shafting. These have sufficient 
play to permit the joint to bend a little when the shafting is out 
of line. 

A form of coupling (c) consists of a cylindrical box with pins 
at right angle engaging the ends of the sections of shafting. 
By allowing « little play to the parta, this partakes in a degree 
of the principle of the gimbal. 

The lap-joint coupling (7) is formed by reducing the ends of 
the shafting to a semi-cylindrical form, so as unitedly to forma 
cylinder, which is inclosed by a coupling-sleeve secured by @ 
pin or key. ’ 

By scarfing the ends together (¢), they are protected against 
longitudinal displacement, without depending on the strength 
of the pin. 

Murray’s coupling-box (/) rests in the hanger, and has sockets 
at the ends for the reception of the ends of the shafting and the 
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keys, which are at right angles to each other. A slight play is 
allowed in the fitting of the parts. 

In another form of coupling (g) a cross is interposed between 
the boxes, which are at the end of each section of the shaft. 
Each arm of the cross has a screw at its end; two of these re- 
ceive motion from two projections on one box, while the other | 
two bear against two similar projections on the other box, caus- 
ing the two shaft-sections to turn together. This coupling per- | 
forms to a limited extent the function of a universal joint, but 

uires a bearing at each end of every section. | 

ne form of friction-coupling (A) consists of a pair of boxes, | 
inclosing disks on the ends of the adjacent sections of shafting. | 
Between the disks is a planchet of leather, which is compressed _ 
to such an extent, by screwing up the bolts, as to cause the 
motion of one shaft to be communicated to the other. If a 
violent strain occur beyond the coupling, greater than that for 
which the coupling is intended, one of the disks will slip on the 
leather. 

Mattison’s friction-coupling has caoutchoue on the abut- 
ting faces of the wheels on the respective sections of shafting. 
The frictional contact of the india-rubber, when the wheels are 
brought into contact, causes them to revolve together when 
motion is imparted to one of them. | 

i. Hawkins. T-headed keys occupy longitudinal slots in the 
abutting ends of the shafts, and are held in place by a sleeve. 

ij. Wheeler. A ball on one shaft enters a socket on the end 
of the other, and is held there by a key passing through a slot — 
in the ball and retained in place by a cap, allowing a certain | 
gree of rolling motion. 

. Fox. The ends of the shafts are made tapering, are in- 
serted within the tubular coupling, and held by keys. 

l. Lecky. The end of one 56 has a screw-threaded tenon 
of peculiar shape, which enters a correspondingly threaded 
cavity in the enlarged end of the other. | 

m. Lecky. Is similar in general to the foregoing, but the 
7 aa are flat on the sides which have to resist a pulling 

orce. 

n. Briggs. This coupling has an opening on one side, per- 
mitting it to expand somewhat to readily receive the shafts, 
upon which it is compressed by bolts and nuts; a recess on the 
opposite side receives one half of a key, fitting counterpart slots _ 
in ne ends of the two shafts to compel their simultaneous ro- 
tation. 

o. Bolles. Is particularly designed for well or other tubular 
shafting. The ends of each tube are threaded both internally | 


and externally; the former threading receives an internal 
thimble connecting the sections, and the latter an exterior nut 
which covers the joint. 

p. Gray. Two or more pawls within a sleeve are, by means _ 
of binding-screws, pressed into nicks in the shafts so as to pre- 
vent their independent rotation. 

gq. Baum. A coupling-fin provided with studs enters slots in 
the two sections of the s 
held to the sections by screws. 

r. Ruggles. The coupling-box is in two parts, which are | 
drawn together by a bolt having differential screw-threads 
adapted to corresponding internal threads in each half of the 
box between which the shaft is clamped. 

s. Light. The ends of the shaft-sections are slotted to receive 


on to each of its ends. 


2. (Vehicle.) A device for securing the thills of | NAC®; SILVER-MILL. See also Fig. 3420, 


a carriage to the axle-tree. One form is shown at ¢. 
A THILL-COUPLING (which see). 

Shaft-coup/ling Jack. (Vehicle.) An imple- 
ment for bringing the shaft-eye and axle-clip into 


Fig. 4897. 


Shaft- Coupling Jack. 


apposition, so that the bolt will pass through the 
two portions. It is used where an anti-rattlin 
of caoutchouc is placed between shaft-eye and axle. 

Shaft-drill. A rotary drilling-machine, armed 
with diamond-points, for boring vertical shafts. 
is supported on a framing over the shaft, and the 
drill is rotated by bevel-gearing operated from two 
steam or compressed-air cylinders. The drill-holder 
may be lifted and lowered by a tackle suspended 
from shears when it is desired to substitute a shorter 
for a longer drill-rod. See page 697. 


, and is retained in place by a sleeve |—~_ 


justment and kee 
able in hight by bolts and nuts. c are oil-dripcups, da pulley, 
and ¢ the coupling which unites two lengths of the shaft. These 
block | are shown in contact, but disconnected, at B. C Care inside 
and outside views of the coupling proper 
couplin 
and F 
It | coupling is bored with a shim between the two sections, so as 


Shaft-fur'nace. 
& key which is held by a split sleeve secured by a nut screwed | the ore, in a state of division, is dropped down a 


(Metallurgy.) One in which 


See ROASTING-FUR- 
1571. 

Shaft/ing. (Machinery.) The principal means 
in a machine-shop for the transmission of power, 
It serves to convey the force which is generated in 
the engine to the different working-machines, for 
which purpose it is provided with drums and belts, 


chimney through the flame. 


or else cog-wheels firmly keyed on. 


Horizontal shafts are known as /ying ; vertical, as 


upright. 
Their stiffness resists flerwre and torsion ; their 


strength resists fracture. The stress is the power 
tending to break them. 


A, Fig. 4899, represents a portion of a line of shafting attached 
to beams of a ceiling. The hangers a are secured to the beams 
by bolts, and are provided with swivel-boxes }, facilitating ad- 
gof the shafting inline. These are adjust- 


D, one half of the 
g, with its appendages complete. E E are the thimbles, 
F the securing nuts. The cylindrical interior of the 
to allow something for compression or hug. These are placed 
over the butting ends of the shaft-sections, and secured thereto 
by pins, if desirable; the thimbles or cone-rings are slipped over 
them,and the nuts F F screwed on with a spanner, binding 
= "Fie, 400 ther. . sindline- wht banaeie 
n Fig. , Ashows another pattern ofs 5 
and appurtenances. The journal-box a is held between two 
pintles or stems } c, the ends of which are concave, those of the 
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SHAFTING-HANGER. 


— COUPLING, page 


It sometimes becomes 
== necessary to take down a 
_waee. section of shafting, drive 

ji Out keys, and remove 
couplings, merely to slip 
Swe OD & Pulley. To obviate 

_ this necessity, pulleys have 
eg nog in sections, to 

e ther on the 
shaftineg. i 

Preferable to this is an 
- arrangement by which a 
small section of hub and 
rim are made removable. 

In Wheeler’s (C, Fig. 
4900), one or more of the 
arms of the pulley are en- 
larged, or divided, admit- 
ting a piece shown at a,a 
casting separate from the 
pulley, and easily fitted to 
the latter by the file. This 
supplementary piece has a 
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box being convex, so as to form a species of ball and | 
socket joint, and allow the box to adjust itself to the alignment 
of the shaft. 

The box is self-lubricating; the oil, after being drawn up 


ps | any, 


* 
—_ 


from a reservoir below by the rotation of the shaft, and per- 
its office, is again returned to the reservoir, the drip-cup 


with. 

il is a cast-iron plummer-block ; it is lined with gun- 
metal or Babbitt met- 
al, and supported on 
a wall-plate having 
snugs between which 
the block fits, and is 
adjusted in line with 
the shaft by cotters 
driven between its 

ends and the snugs. 
3 is a form 
of flexible shafting, 
' avoiding the use of 
gearing. See also 


being 
Fig. 


Fig. 4901. 


section of the hub em- 
bracing one half of the 
shaft. It engages with the 
rim of the pulley by a 
parallel] cut, divided in the 
center at right angles. 
This form of division, how- 
ever, is not material. The 
piece is held in place by a 
bar b, passing through the 
true arms of the pulley 
and the false arms of the 
segment, and held in place 
securely by a set-screw c. Instead of this arrangement the bar 
may be a single key without set-screw. There is no set-screw 
to mar the shaft, and no key in the hub of the ares or key- 
way on the shaft to be cut. Most of the fitting req is at 
the rim, as the hub portion may be cast accurately enough and 
the key may be forged to fit. 


Shaft/ing-box. An inclosed bearing for a shaft. 
In the example, the shaft has its bearing in a 
perforated box within an outer shell filled with 
oil. 

Fig. 4902. 


Universal Shafting. 


Shaft/ing-hang’er. A suspended bearing for a 
shaft. In the example, the body of the hanger is 
made hollow, and cores of different sizes are used in 
the space, so that one pattern may be used for sev- 
eral sizes of shafts. A self-oiling apparatus is com- 


Fig. 4903. 
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Shafting- Boz. 


bined with a ball-and-socket hanger, so as to bring 
the reservoir of oil close to the lower side of the 
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‘shafting. The shaft is held between two tail-cen- 
ters and dressed off longitudinally by a series of 
annular cutters secured to a slide-rest. The shaft 
may be rotated, in which case the cutters in the 
annular holder will be modified to suit the direc. 


pote 


Hanger for Shafting. 


shaft and at the same time in the center of the bear- 
ing. See also HANGER, page 1059. 
Shaft-jack. (Vehicle.) An iron attaching the 
shafts to the axle. See SHAFT-COUPLING JACK. 
Shaft-loop. (Hurness.) The ring of leather 


Shaf- Turning Lathe. 


tion of cut. See also Durex Latue, Fig. 1803, 


nde EE 7) | page 763. 
re ae from the gig-saddle to hold the thill or Shag. (Fabric.) a. A cloth with a coarse, rough 
: nap. 


Shaft-pipe. (Shipbuilding.) The pipe or tube 
in the stern of a vessel through which the propeller- 
shaft passes in-board. In wooden vessels it occupies 
a hole bored through the stern-post and dead-wood. 
In iron vessels it passes through a hole in the stern- 

st and through 
frames with cir- Fig. 4906. 
cular arcs, which 
form bearings. 


b. Another name for plush. <A shaggy pile-cloth 
of various materials. 

c. The pile of velvet, fustian, plush, velveteen, etc. 

Shag’ging. (Anitling-machine.) Giving a lateral 
motion. 

Sha-green’. Shagreen is a parchment and not a 
leather, though it is usually classed with the latter. 
Its conception and production are Oriental, Astracan 
and Asiatic Russia being still the main sources of 
supply. The hides of horses, asses, and camels are 
concerned in its production, and it is said that only a 
strip from the crupper to the neck is thus employed. 


The strips are steeped in water till the hair softens and gives 
readily, when it is removed by scraping ; they are again steeped 
and worked by the flesher till all matter extruncous to the skin 
is separated, and the skin itself is reduced to the proper thick- 
ness. They are now mojstened, mounted on frames, and 
stretched. 

Being spread upon the floor, they are covered on the grain 
side with the seeds of the alabuta or goose-foot (Chenopodium 
album). <A covering of felt is laid on, and the seeds are pressed 
into the skin by trampling or mechanical means. The skins, 
still bound in the frames, are dried till the seeds are readily de- 
tached. They are now dry, horny, and deeply indented. 

Being placed on a padded horse, the skins are shaved until 
the indentations are shallow and uniform, after which they are 
steeped in hot water, then in a hot alkaline lye, and piled upon 
one another while in a hot, moist state. This causes the com- 
pressed parts to swell out and become protuberances, which 
form embossed balls, giving the peculiar appearance to the 
leather by which it is distinguished. 

Shagreen is dyed of various colors by substantially the same 
means as morocco. 

Red by cochineal. 

Blue by the cold indigo vat. 

Black by solution of tannin, followed by sulphate of iron. 

Green by sal-ammonia and copper filings. 

Imitation shagreen is made by passing the leather between 
rollers, in contact with a copper plate suitably indented. 


Shake. 1. (Coopering.) A shook of staves and 


Machine for straightening and 
rounding Shafting, 


Shaft-straight’en-er. A machine for rolling 
rods for shafting to take the bend out of them. The 
shaft is fed longitudinally between the pressure-roll- | headings. See SHoox. 
ers B B, which are geared to a common wheel, so 2. a. A wind-shake is a crack in standing timber 
as to have rotation in the same direction. The feed- | from exposure, strain of wind, or the like. The faults 
rollers are upon the ends of adjustable slides, and: of timber are sometimes cited as ring-hearted, 
are placed obliquely to cause the feed. cracks in the direction of the rings of the growth ; 

A hydraulic press for this purpose is shown at F, | wind-shaken, cracked from the bark toward the 
Plate XXV. | pith, otherwise known as a rend ; dofed, that is, de- 

Shaft-tug. (Harness.) The loop depending from | cayed in spots where the weather has penetrated or 
the harness-saddle, and which holds up the shaft, a wound has been received. 
that passes through it. b. A crack in lumber received in drying or sea- 

Shaft-turn/er. A lathe for turning long rods for ' soning. : 


Re 


SHAKE-WILLY. 


Shake-wil!ly. (Cotton-manufacture.) A willy 
or willowing-machine for cleaning cotton, preparatory 


to carding. 
Shalying-frame. 1. A frame turned by a crank 
or otherwise, and having sieves arranged upon it ; 


used eee powder. 
2. (Metallurgy.) A form of buddle or sieve used 


in sorting ores. 

Shalding-ma-chine’. A shaking or rotating 
box in which articles are agitated, to grind or polish 
them by mutual attrition upon each other, with or 
without the aid of extraneous helps, such as sand, 
emery, or graphite. See TUMBLING-BOX. 

Shak/ing-ta’/ble. (Metallurgy.) A form of sep- 
arator in which the slimes or comminuted ores are 
agitated in the presence of water. In the example, 
the rocking table has lateral concavities furnished 


with =, pins and vertical discharge-openings. 

The table has longitudinal and vertical motion from 

cranks on two shafts Reveng different speeds, and 
eys on said shafts. 


connected by a belt over pul 


Voltages \ Santana 
— 
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Shaking- Table. 


Shal'li. (Fabric.) <A twilled cloth made from 
the hair of the Angora goat. 
Shal-loon’. (Fabric.) From Chalons, in France. 
A kind of worsted stuff, formerly used. 
‘© In blue shalloon shall Hannibal be saat 


Shallop. (Nautical.) a. A light fishing-ves- 
sel with two masts and lug or fore-and-aft sails. 

b. A sloop. A one-masted, undecked, fore-and- 
aft rigged vessel. 

c. A boat for one or two rowers, 

Sham/bles. (J/ining.) Shelves, stages, or bench- 
es on to which the ore is thrown successively in 
raising. 

Sham/my. Properly chamois. <A kind of soft 
leather, originally prepared from the skin of the 
chamois goat ; but that usually met with is made of 
common goat or sheep skins, prepared so as to give 
great pliability and softness. It is much used for 
cleaning and perso 8 carriages, silverware, glass, 
and fine varnished work. See CHAMoIs; TAWING. 

Sha-moyling. (/eather.) <A process in prepar- 
ing skins. See CHAMOIS. 

ham-poo’ing Ap’pa-ra’tus. A barber's wash- 
basin and rose-syringe, for washing the hair and 


scalp. 

Shank. 1. (Founding.) A large ladle to con- 
tain molten metals ; it is managed by a straight bar 
at one end, and a cross-bar with handles, called the 
crutch, at the other end, by which it is tipped to 
pour out the metal. 

They are made of various sizes, from those handled 
Zc two men to those containing several tons, and 
slung from a crane. 

Nasmyth, of Manchester, England, has added to 
the pivot of the large crane-ladle a tangent-screw 
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and worm-wheel, by which it may be 
dually tilted by a man standing directly in 
ront and at any convenient distance. 
2. (Shoemaking.) That part of the shoe which 
unites the broad sole and the heel ; beneath the arch 
or small of the foot. 

3. (Printing.) The body of a type. 

4. (Lock.) The stem of a key, between the bow 
and the dit. 

5. (Nautical.) The stem of an anchor, connect- 
ing the arms with the stock. See ANCHOR. 

6. The straight portion of a hook. 

7. The tang of a case-knife or chisel. 

8. The part of a nail between the head and the 
taper of the point. 

9. (Tools.) The part of a tool by which it is held 
or fastened, or to which the handle is attached. 

10. The eye on (not through) a button. 

11. (Architecture.) The a sat between two of the 
channels in the Dorie triglyph. 

Shank-cut’ter. (Shoemaking.) A machine or 
tool for cutting shanks for boots and shoes. 

Shank-ir’on. (Shoemaking.) a. A former for 
the shank of a boot or shoe. 

b. An iron plate placed between the leather por- 
tions of a boot-shank, to stiffen it. 

Shank-last’er. (Shoemaking.) A tool for fit- 
ting the upper leather over the shank of the last. 
The edge of the leather is gripped by the jaw, by 
screwing down the handle, and a leverage obtained 
by the pivoted fulcrum on the surface of the last. 

Fig. 4911 consists of two levers which are crossed 
and jointed together so as to form two jaws and two 
handles ; the inner parts of the jaws are made of 
leather, the edges extending beyond the toothed or 
spurred ends of the same. 

Shank-paint/er. (Nawutical.) The chain or 
chain and rope which fastens the shank and flukes 
of an anchor to the side of a vessel, abaft the cat- 
head, while the ring and stock are secured to the 
cat-head by the cat-head stopper. 

Shanks. Flat pliers used by lens-makers, for 
shanking or nibbling the edges of pieces of glass, to 
reduce them to circular form before the grinding and 
polishing processes commence. 
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Fig. 4910. 


Fig. 4911. 


Stank- Laster. Shank- Laster. 

Shank-wheel. (Shoenuking.) <A tool to orna- 
ment the shank of a boot or shoe. 

Shape. 1. A matrix or mold. 

2. A piece of metal, roughed out as nearly as 
may be to the shape it will assume when finally 
forged and finished. 

Shaped Fab’ric-loom. <A loom for weaving 
corsets, skirts, ete. 


in which the work is placed on a mandrel or do 

to a stationary bed, while the tool-stock is recipro- 
cated. The machine has assumed many forms, and 
is one of the comparatively late additions to the 
machine tools of the shop. 

Fig. 4912 shows two sizes of this machine-tool. 
The longer has 6 feet length of bed ; length of stroke, 
144 inches ; will plane a length of 5 feet, and weighs 
about 5,000 pounds. The smaller machine has a 
length of stroke of 94 inches, and will plane a length 
of 16 inches. Each has quick-return motion and 
circular feed. The bed @ is grooved on the front 
side, so as to afford hold for the tables 6 } for hold- 
ing the work ; the tables are adjustable vertically, 
horizontally, and independently. On the bed a is 
the tool-bed c, in which the tool-head d slides trans- 
versely of the bed by means of spur-wheel e, crank 
Jf, and pitman g, driven by gearing from the band- 
wheel 2. The extent of this motion is variable, be- 
ing determined by the distance of the crank-pin from 
the axis of the crank. 7 is an arbor upon which is 
shaped circular work. A hole is bored in the object, 
and it is then dogged on the arbor, which is slightly 
rotated between each reciprocation of the tool, thereby 
feeding the work to the cutter. The result is the 
planing of a surface curved in a plane at right an- 
cles to the motion of the tool. The machine is much 
used for shaping objects in which the circular form 


_Shap’er. 1. (Metal-working.) A form of planer | is not complete, and they cannot, therefore, be turned 


Fig. 4912. 


ina lathe. The motion of the tool is in a line par- 
allel with the axis of the arbor. 

k shows upon the floor a bed with a pair of heads 
having centers upon which small work may be 
mounted, and the whole placed upon one or both of 
the tables bb. The mandrel in the attachment & is 


at right angles to the motion of the tool. This en-— 


ables other kinds of shapes to be reached. 

Adown the length of the bed @ passes a feed- 
screw which moves the tool-bed ¢ between 
strokes, when required. Depth of penetration 
of the tool and its angular presentation are 
obtained by rectilinearand circular adjustments 
of the tool-head. 

The smaller machine on the right of the cut is 
similar in its mode of operation. 


In the machine (Fig. 4913), the tool-holder a is carried Le 


sliding head », to which reciprocating motion is imparted by 
link arrangement. Plane work is placed on and adjusted b 


Shapers (Large and Small Sizes). 


a 
a | 
y | 


the tables ¢ d; circular work is carried on the arbor ¢, the head 
6 being kept stationary while the arbor is rotated, 
The wnachine( Fig. 4914)is used for paring, shaping, and slotting. 


Fig. 4913. 


Long-Bed Shaping- Machine. 
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SHAPER. 
Fig. 4914. The slide carrying 
the cutter is ait 
rocated verti y 
from a disk a whic 
is adjustable to 


vary the length of 
stroke, and is oper- 
ated by eccentric 
gears which impart 
u slow movement 
at the moment of 
cutting, butaquick 
upward return mo- 
tion. 


The table b is 
susceptible of lon- 
vitudinal, trans- 


verse, and circular 


ck tin 


Shaping and Slotting Machine. 


horizontal motion to present the work, or to feed on any line of 
advance by combined movements of the rectilinear and tangent 
screws. also ROUTING-MACHINE. 


2. (Sheet-inetal Working.) <A striking or stamp- 
ing machine for 
raising sheet-met- 


al. n the ex- 
sen ig the die 
and its bed-plate 


are raised against 
the laine and 
pangs. the clamp 

eing secured to 
a cross-plate 
which bears 
against adjustable 
springs. The die 
is secured to a 
cross-head, recip- 
rocated by li 
attachment to a 
crank on the same 
shaft which car- 
ries the eccentrics 
giving the motion 
to the die. See STAMPING-MACHINE, 

3. (Wood-working.) A machine for cutting mold- 
ings and irregular forms. In that illustrated, the 
cutters are held by side and end pressure in cutter- 
heads at the top of vertical spindles. Various sized 


Shaper for Sheet-Metal Ware. 


| cutter-heads may be used. The spindle-bearings are 
connected, and are vertically adjustable by hand- 
| Wheels at the front of the machine. Safety-guards 
are provided over the cutters to prevent danger to 
| the operator. 

Shap/ing. 1. (Shipbuilding.) As applied to the 
preparation of angle-plates for shipbuilding, shaping 
consists in cutting or shearing the angle-iron bars to 
the proper length (see SHEARS) ; bending them so as 


to give the per figure to the molding edge (see 
BENDING; LEVELING-BLOCK ; SWAGE) ; and beveling 


them (see BEVELING). 

The shaping of plates consists in cutting, planing 

the edges, and bending. 

Shap’ing-ma-chine’. 1. (Metal-working.) A 
machine-tool for working in metal. A planing-ma- 
chine in which the object is dogged to a table with 
vertical and horizontal adjustment, or to a mandrel, 

-and the tool above it has a reciprocating motion. 
See SHAPER. 

2. (Block-making.) The shaping-machine a, Fig. 

4917, turns the outside surface to form. 


It consists of a large double whee! @ a mounted on an ax) 

| and having upon its rims 10 pairs of mandrels, by which 1 
blocks are chucked. Of each pair, one mandrel forms a front 
| center and chuck, by which the block is rotated, and the end 
_ of the other mandrel forms a back center on which the block 
turns. When the main wheel is rotated, the blocks revolve, 
| each exposing the outside of one cheek to the action of the cut- 
ting-tool 5, which traverses a segmental bar ¢ by means of a 


Fig. 4917. 


Shaping- Machine. 


slide-rest. The cutting-tool is moved by handles d d operated 
by the attendant. 

The outwardly exposed faces of the blocks having been 
dressed, the machine is stopped, and the whole series of blocks 
turned one quarter round by means of the central cog-wheel and 
the pinion connection to each of the mandrels. By resuming 
the rotation of the large wheel, the newly exposed face is 
dressed, and by a repetition of the process each of the four sides 
is brought to shape. Shapes are attached to the segmental 

ide, which control the form imparted to the faces of the 

locks. One shape answers for the edges, and another for the 
cheeks. One handle keeps the tool to its work; the other has 
a roller, which runs against the shape and governs the curve, 


Share. (Husbundry.) «a. The sharp blade at 


Fig. 4918. 


Grain- Drill Share. 


the front of a plow, and which 
cuts the bottom of the furrow and 
raises the soil. The duty of the 
colter is to cut vertically to detach 
the furrow-slice from the land, 
and the duty of the mold-board is 
to lay it over in required order. 
The share is the main, effective 
agent, and the others subsidiary. 
Sometimes, as in shovel- plows, 
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portion is a share which cuts, 


the whole oe : . 
1e furrow slice. 


lifts, and throws t 
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‘ duced into England about 1784 by a manufacturer of Norwich. 


He employed a warp of Piedmontese ailk and a weft of worsted 
yarn, the design being afterward worked in by a process of hand 


Ransome, of Ipswich, England, patented the cast-: darning. Norwich shawls were first produced entirely in the 


iron share in 1785. 

He patented the case-hardening of the upper edge 
in 1803, so that the share became self-sharpening. 

b. The blade in a seeding-machine or drill, which 
opens the ground for the reception of the seed. 

Sharp’en-er. See under the various heads : — 


Knife-sharpener. Scissors-sharpener. 
Reaper-kuife sharpener. Steel. 


Sharp'ie. (Vautical.) A long, sharp, flat-bot- 
tomed sail-boat. 

Sharp-nail. A nail with a sharp forged point, 
used in some trades. . 

Sharps. The most pointed of the three grades 
of sewing-needles, — b/unts, betireens, sharps. 

Shave. A drawing-knife. Sometimes a blade 
mounted in a stock, as a SPOKESHAVE, a Draw- 
SHAVE (which see). 

Shav . Ascouring-rush. A rough aquatic 
plant called the Dutch rush. 

Shave-hook. A triangular plate of steel, with 
sharpened edges, used in scraping the surfaces of 
metal which are to be soldered. The object is to 
clean them from grease or soil, so that the solder 
may adhere. See SCRAPER. 

hav'/ing-cup. A cup with compartments for 
hot water and soap, for convenience in shaving. 


Fig. 4919. Fig. 4920. 


Shaving- Cup. 


Shav'ing-horse. (MWood-working.) A narrow 
bench or trestle on which the workman sits astride 
while shaving down work with the drawing-knife or 
spokeshave. It has a clamp, closed by pressure of 
the feet, for holding the work, 

Shav/ing-mak’er. A machine for making wood- 
en shavings for stuffing ; also known as excelsior. 

Shav'ings—con-duct/or. A device employed in 
wood-working establishments for removing the shav- 
ings, dust, etc., from the machines as fast as they 
are produced. It consists of a fan having tubes 
leading to each machine. The suction of the fan 
draws the refuse above referred to into a general 
delivery-tube, through which it may be forced to 
the furnace-room or deposited at any other suitable 
spot. See FAN-BLOWER, Fig. 1918. 

Shav'ing-tub. (Bookbinding.) The box beneath 
the cutting-press to catch the shavings. 

Shawl. An outer garment covering the upper 
part of the person ; commonly used by ladies, but 
not unfrequently by men. n the latter case it 
represents the outer garment of the Scotch High- 
landers, the plaid, which term in time has come to 
be applied to any kind of checkered goods similar 


in pattern to the tartan of which the Highlander's | 


plaid was made. 


Shawls are made of various materials, as wool, silk, crape, 
etc., plain or embroidered The cheaper kinds are generally 
of wool, and are woven in the usual manner. 

The English and French imitations of Cashmere or India 
shawls are sometimes made of pure Thibetian goats’ 
quently of goats’ wool and 
the latter. 

The manufacture of imitation Cashmere shawls was intro- 


_ loom in 1805. 
ceeded in producing successful imitation of Cashmere, using 


——— a 


rs ns 


Paisley then took up the manufacture and suc- 


wool only, at very low prices. 

In 18072 the manufacture was begun at Paris. The invention 
of Jacquard’s loom, or at least ita perfection by Jacquard, is 
said to have originated in this manufacture. The French imi- 
tations of India or Cashmere shawls atill approach nearer the 
original than any others, and conmmand a corresponding price. 
Those of Scotch manufacturers are, however, but little behind 
them,and are constantly improving. Great care is taken in 
the processes of scouring, dyeing, bleaching, and weaving. A 
Scotch shaw] of the highest quality occupics a skillful weaver for 


, & month or more, the weaving representing more than half the 


value of the shawl. 

India or “‘ camel's hair’’ shawja are made from the hair of a 
goat indigenous to the Himalayas and the highlands of Thibet, 
which has a fine curled wool beneath the coarse upper hair. 
In the spring, the goats are shorn, and the coarse hairs carefully 
picked out. The wool is washed in a solution of potash, and 
afterward in pure cold water, care being taken to avoid felting 
the fiber. It {is spun by hand, a hard and wiry twisting of the 
fibers being avoided. For this purpose the spinners use for a 
spindle a ball of clay with an fron wire attached, and keep the 
finger and thumb smooth with soapstone powder. The wool is 
twice dyed, — before carding and after spinning. 

The pattern of an India shawl is worked in two very different 
ways. One method is to embroider it in a kind of needlework 
upon the material, and the other to work it into the web durin 
the process of weaving. The latter method renders the shaw 
much more elegant and expensive. When this process is em- 
ployed a number of skewers are used, sometimes of wood, but for 
the best work always of ivory, about the size of a common pack- 
ing-needle. They are sharpened at both ends, and each skewer 
is covered with a different-colored thread. These are then 
worked according to a ret pattern, stitch by stitch, into the 
web, as the weaving proceeds. As the process is very slow, no 
one person ever produces an entire shawl, the age being 
given out to the natives in patches or blocks, which are then by 
& similar method united in the common fabric. Of course but 
one surface of the product ts pee ule the under side being 
a jumble of ends of threads without order or beauty. 

The best are made in the vale of Cashmere, where the cost of 
a really fine shaw) ranges from $250 to $500. Some of those 
which are worked for native princes are altogether too costly 
for export, being worth several thousand dollars. 


Shawl-loom. A figure-weaving loom. 
Shawl-strap. A traveler's pair of straps with 


handle to pack a 
shawl or blanket Fig. 4921. 
compactly. 
Shawm. (M/u- 
sic.) An ancient 
wind-instrument. 
Sheaf. (Hus- 


bandry.) A bundle 
of wheat or other 
grain on the stalk, 
bound together. A 
number of sheaves 
standing together so 
as to be mutually 
supporting, forms a 
shock or stook. 
Corn-fodder is sometimes bound in sheaves and 
mowed away, but more often the sheaves of two corn- 
shocks are stuck up together to form a fodder-shock. 
Shear. A barbed fish-spear with several prongs. 
Shear-grind’ing Ma-chine’. Fig. 4922 is a 
‘machine for grinding the blades of cotton and woolen 
shearing-machines. The spiral-knife cylinder @ is 
mnonntel in bearings on the machine, and rotated 
i against the grinding-roller b, renewing the sharpness 
of the knife-edges. 

Shear-hook. (Nautical.) An instrument with 
‘prongs and hooks, placed at the extremities of the 
yards of fire-ships to entangle the enemy’s rigging. 

| Shear-hulk. See SHEER-HULK. 
Shear’ing. 1. The cutting of metallic plates and 


wool, fre- 
sheep's wool, and often wholly of bars. See SHEARS. 


2. (Mining.) The making of vertical cuts at the 
ends of a portion of an undercut seam of coal, serv- 


SHEARING-MACHINE. 


2135 


SHEARS. 


Fig. 4922. 


Shear- Grinding Machine (Curtis and Marble). 


ing to destroy the continuity of the strata and facil- 
itate the breaking down of the mass. The under- 
cutting is called holing. 

3. See SHEEP-SHEARS. 

4. The cutting of the pile, nap, or fluff of cloth. 
See SHEARING-MACHINE. 

Shear’ing-ma-chine’. 1. (Woolen-manufac- 
ture.) A machine through which cloth is passed 
after leaving the gig-mil/, in order to shorten the 
nap and bring it to an even length so as to secure a 
smooth surface. This was formerly done by hand 
with a pair of shears. Machinery for the purpose was 
introduced, leading, of course, to riots, in England, 
at the beginning of this century. See CLoTH-SHEAR- 
ING MACHINE, page 575. 

One arrangement consists of a fixed semicircular 
rack, within or behind which is a cutting-edge, 
called a ledger-blade, and a large revolving wheel 
containing eight small cutting-disks, which, in con- 
tact with the ledger-blade, form a number of delicate 
cutting-shears ; each cutting-disk is furnished with 
a toothed pinion working into the semicircular rack, 
so that as the large wheel revolves the disks acquire 
an independent rotary motion in addition to their 
motion with the large wheel. The machine may be 
made to travel over the cloth, or the cloth may be 
moved beneath the machine, which remains station- 


ary. 

In Curtis and Marble’s machine (Fig. 4923), the 
cloth is wound from one roller on to another, passing 
over a fixed bar, which holds it up to the action of the 


cutters ; one of these is a continuous 
spiral cutting-edge upon the periph- 
ery of a roller, and the other a 
stationary blade ; the nap is clipped 
between the two. 

For removing the loose fibers from 
cotton cloth, it is passed over a hot 
plate or a row of gas-jets set closely 
together. See SINGEING-MACHINE. 

‘ig. 4924 is a view from another 
point of direction of a similar ma- 
chine. It is intended for shearin 
brussels, axminster, tapestry, an 
ingrain carpets. The fabric is fed 
continuously through the machine, 
perene rollers qehiati smooth it per- 
ectly and pass it over a straight- 
edge. Here it is so sharply bent 
that the fibers are projected out- 
ward and caught between the spiral blades and a 
straight steel knife, between which the fluff js cut off 
or the pile reduced to a length, as the case may be. 


l= 
\ ae 


Shearing- Machine. 


Fig. 4925 is a view of Curtis and Marble’s mat- 
shearing machine. It has a revolving cylinder, with 
spiral knives cutting against a sharp straight knife 
known as a /edger-blade. It is constructed to cut 
five feet wide either in single mats or in strings. 

The view shows a mat undergoing treatment. 

Shearing-machines are made for shearing crosscut, 
reversibly, or continuously. 

Shear/ing-ta’/ble. (Husbandry.) A bench for 
holding sheep while being sheared. The table is 
tilted, the sheep backed upon it, and the table then 
restored to its horizontal position. The sheep is held 
by straps, and rests upon the curved block while un- 
der the operation of the shears. The spring-support- 
ing rests sustain the leaves in the several positions 
they are made to assume in turning the sheep. 

Shears. 1. A cutting instrument, operating like 
scissors, but on a larger scale and somewhat differ- 
ently shaped. The edges of the blades are beveled, 
and the handles adapted for thumb and fingers re- 
spectively, instead of being duplicates. They are 
adapted for tailors’ use. 

Shears with two blades and a spring back were used 
in old Rome for clipping sheep, hair, and hedges. 

Tinman’s shears have relatively shorter jaws, and 
are either grasped in the hand or one leg placed in 
the vise while the other is worked by hand. They 
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a, sheep-shears. 
See also SHEEP-SHEARS. 
b, hand-shears or snips, 
used by sheet-metal workers. 
c, bench-shears, used by 
tinmens and others, The 
blades are about one fifth of 
the total length, which is 
usually from 1} to 4 feet ; 
the square tang is to be 
inserted in a hole in the 
work-bench or a_ heavy 
wooden block. The handle 
“>— is sometimes forged thicker 
- = ~~ at the end, to increase the 
ated - cutting effect by its momen- 
tum when thrown down by 
a sudden jerk. 
d, another form, in which 


are used for cutting tin-plate and sheet-metal of | the joint is at the extreme end, and the cutting-edge between 


moderate thickness, such as stove-pipe plate. 


| 
\\)| 
\| 


Sheep- Shearing Table. 


it and the handle, 
¢, purchase-shears. These are worked by a lever united by a 
nch-shears connecting-rod to the movable blade, and considerably increas- 
have powerful 


blades with ob- Fig. 4929. 
tuse cutting- Pe 
edges. The Ps 


handles are 
made long in 
proportion — to 
the blades, and 
the end of the 
lower one is 
bent down- 
wardly at right 
angles, so that | 
it may be in- 
serted into a 
hole in the 
work-bench or 
table. 

Hand-shears 
are used _be- 
tween the 
thumb and fin- Bench- Shears. 
ger, in the same 


manner as cloth-shears, but have a stronger edge, | ing the power; a spring is usually provided to press the two 


being intended for cutting sheet-metal. 


edges together, and a stop to determine the length or width of 
the pieces cut off. Were the edges of the blades not in contact, 


Fig. 4927 is a two-handed shears for clipping | as seen at g, the ef- 


Fig, 4927. 


horses. One handle is for holding it to place, and | fect would be to fold Fig. 4930. 
; /rather than cut the 
metal, and strain the j 
shears. 
S shearsand ez- 
er. The lower is 


Shears for Clipping Animals. rod and eccen 


the other drives the circular cutter b 


crank. 


firmly fixed ; the cut- 
| ting-edges are near 
the joint; and dies 
may be placed in the 
far end for swaging 
hot pieces of metal. 
The long arm of the 
cutting-lever is oper- 
_ated by a connecting- 


: sa a by the engine. 

, double shears 

y means of a | ued at the British 
‘Mint. The lower * 


ioneatiiby Google 


SHEARS. 


2137 


SHEATHING, 


piece has a cutter at each end, and acts by a rocking motion 
against the fixed upper piece. 

t, bench-shears with a pivoted cutter, adjusted in each blade 
by means of a screw. 

j. The blades are recessed at the pivot-hole j’, so that the 
metal, in cutting, is not compressed so much at that point, in 
order that it may remain soft after hammering, allowing the 
rivet-holes to be readily punched. 

k. Two short, strong blades are formed on the sides of the 

ones for cutting wire, whalebone, etc. 
. Cutting-nippers having cutters which are held by screws, 
so as to be removable and replaceable, are also used for this 


purpose. 
Shears are also made having a thin cutting-blade closing in 
Love et two opposite blades, which serve as guides for the cut- 


- e. 
Another description is provided with a series of removable 
cutters of different sizes, having triangular cutting-faces; these 


are secured in one jaw and cut into a suitable slot in the oppo- | 


site jaw. 


t. A stationary blade is fitted in the rabbeted face of the lower | 


section, and a mov- 
able blade operated 
by a lever is hinged 
to the rabbeted face 


Fig. 4931. 


tion; the fuces of 
the sections give 

support to the 
lades 


m. For brush-makers. 
The wedge-shaped 
throat in the lower sta- 
tionary blade holds the bristles 
while they are severed by the down- 
ward movement of the upper blade. 

n. For cutting the bloom or mill 
bar as it comes from the roughing- 
rollers. The cutting-edges of hard 
steel are bolted to the lower sta- 
tionary frame and to the upper mova- 
ble jaw, which is o ted by a connect- 
ing-rod from the dy -wheal shaft of the 
engine. 

- ‘The bar-shears have usually one sta- 
tionary and one erga, Levgltonts are 
used to cut bars of iron into pieces to 
be built into fagots for reheating and 
rerolling to form beams, nail-plates, or 
- some peculiar grades of iron which 
owe their quality to repeated working. 
The moving jaw is operated by a cam on 
a rotating shaft, and makes its strokes 
in uniform time. 
See BAR - SHEAR, 
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o. Metal-shears. 
The cutters are at- 
tached and = ar- 
ranged as in the 

receding case. The 
ong lever of the 
upper jaw is operated by an eccentric on the oe shaft 
pressing against a roller pivoted in the end of the lever. 

The machine for cutting to a length angle-iron for pac! 
frames consists of a fixed cutter in the form of a right-angled 
triangular notch, in which the angle-iron to be cut is laid with 
the angle downward ; the movable cutter is a solid right-angled 
triangle, with the right angle pointing downward ; it is fixed in 
the lower end of a block which slides between vertical A pa 
and has a reciprocating motion given to it by an eccen on a 
rotating shaft, making twenty revolutions per minute or there- 
about 


The effort required to shear a piece of iron is about 50,000 
pounds per square inch of the area of the shorn surface. The 
work performed is about equal to that effort multiplied by half 


Fig. 4932. 


of the upper sec- | 


| the thickness of the piece in the direction of shearing. For an 
| equal area of steel, the effort is probably about double. 

The shears for cutting plates for the outside skin of a ship 
consist of a pair of straight cast-steel cutters: the lower one is 
_ fixed and horizontal; the upper or movable cutter has a slight 
_ Blope to give it an oblique cut. 

_ qr are forms of hydraulic shears. The movable cutter is at- 
_ tached to the ram of a hydraulic press, making in the former a 
downward and in the latter an upward stroke. 


Fig. 4933, a combined shears and punch. The 
punch is connected 
_with a lever making 
its effective stroke at 
one side of the ma- 
chine, — the left in 
the illustration, — 
and operated by a 
yoke and a_heart- 
cain: the movable ¢ 
shear- blade is at- 
tached to a lever 
making its stroke at 
the other side, and 
operated by a yoke 
and eccentric. The 
motions of both are 
derived from gear- er 
connection with the — 
fly-wheel p. Shears and Punch. 


In Fig. 4934, the circular cutters e f are rotated in opposite 
directions by gears operated from 
the hand-wheel g. A number of Fig. 4934. 
these cutters may be arranged on 
each shaft, so as to cut a sheet of 
metal into a series of strips. 
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2. The ways or track of a 
lathe upon which the lathe- 
head, puppet-head, and rest ¢ 
are placed, and on which the 
latter is adjusted in the 
common lathe or slides in 
the traversing lathe. 

3. For the hoisting de- 
vice, see SHEERS. 

See under the following — Circuar-Cutter Shears. 
heads : — 


Bar-shears. 
Bench-shears. 
Button-hole shears. 
Cattle-marking shears. 


Hydraulic shears, 
Lopping-shears. 
Pruning-shears. 
Punch and shears. 


Clipping-shears. Scissors. 
Cutting-nippers. Shear-grinding machine, 
Edging-shears. Shearing machine. 


Shearing-table. 
Sheep-shears. 
Sheet-metal shears, 
Tailor’s shears. 
Tinman’s shears. 


Garden-shears, 
Grass edging shears. 
Hair-clipping shears. 
Hand-shears. 
Hedging-shears. 

Shear-steel. Blister-steel, heated, rolled, and 
tilted to improve the quality. 

Several bars are welded together and drawn out. 

Shear-steel is named from its applicability to the 
manufacture of cutting instruments, shears, knives, 
scythes, etc. 

The bar is sometimes cut, fagoted, reheated, and 

in tilted. This may be repeated. The terms 
single shear and double shear indicate the extent to 
which the process is carried. 

Sheath. 1. A scabbard for a sword. 

2. A case for a knife. 

Sheath’ing. (Shipbuilding.) A covering, usu- 
ally thin plates of copper or an alloy containing cop- 

r, to protect a wooden ship's bottom from worms. 

ad was used for the purpose nearly as long ago as 
the Christian era. 

The gradual oxidation of the copper has been pre- 
vented by the application of pieces of zine or iron 
upon different parts of the surface. This renders the 
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copper electro-negative and preserves it, but at the 
expense of its cleanliness, as marine weeds and bar- 
nacles are more apt to adhere to it. 

The order for the sheathing of the vessels of the 
English navy with copper-plate was given in 1783. 

Sheathing-copper is laid on with a lap-joint, the lower and 
after edges of the sheet lapping upon the sheets below and 
abaft it. The grades are known by the number of ounces to 
the superficial foot, as 16-ounce, 18-ounce, 28-ounce, 32-ounce. 
The heaviest is put forward from the bows to the keel, and on 
the load-line and four strakes below it. 

The sizes of these metallic sheets are as follows : — 


Weight in ounces per square foot..... 18 82 
Thickness in inches..... rr rer 0.025 0.038 0.044 
Length In inches...........0.eee eee 48 48 48 
Breadth in inches ................... 20 14 14 


The thicker sheathing is used on the bows, 

The sheets are put on in strakes, running fore and aft. The 
after end of each sheet overlaps the forward end of the next, 
and the lower edge of one strake overlaps the upper edge of the 
one below it. 

Tron ships may be sheathed with copper or alloy by attaching 
to the iron skin a complete wooden surface to hold the sheath- 
ing-nails. This is, however, very expensive. See ‘‘ Watts, Ran- 
kine, etc., Shipbuilding.” 

It has also been proposed to employ zinc, amalgamating its 
surface with mercury, 8o as to preserve it from the action of the 
sea-water ; a galvanic current is thus established which pre- 
vents corrosion of the iron. 

The ship of Trajan, sunk in the Lake of Nemi and recovered 
after many centuries had elapsed, was found by Alberti (six- 
teenth century) ‘‘ to consist of pine and cpp in excellent 
preservation, which, besides a coating of black pitch, had a 
double covering of canvas glued on, and over it a sheathing of 
lead fastened with brass nails." 

In 1613, a junk of 800 or 1,000 tons was seen by European 
navigators in Japan, entirely sheathed with fron. European ves- 
sels were first sheathed with copper in the seventeenth century. 

In “ Sir Richard Hawkins's Voyage to the South Sea,"’ 1593, 
various kinds of sheathing to prevent the ravages of the teredo are 
mentioned: In Spain, very thin sheets of lead were used, but 
were not durable ; canvas had been tried, but unsuccessfully. 
He recommends charring the outside of the planks and coating 
them with pitch or tar. In China a kind of varnish was em- 
ployed. He also speaks of a compound of pitch and glass. IIis 
father had invented the best method then used in England; it 
consisted of two thicknesses of extra planking, between which 
was tar and hair in two layers. This was cheap and effective. 
chs adhesion of barpacles and sea-weeds was a minor consider- 
ation. 


Sheath'ing-met'al. The following are some of 
the alloys employed : — 

Muntz’'s, copper, 60; sinc, 1. 

Mushet’s, copper, 100; zinc, }. 

Revere’s, copper, 95 ; zinc, 5. 

Wetherstedt’s, copper, 90 to 97; antimony, 8 to 10. 

Collins's (red), copper, 8; zinc, 1. 

Collins's (yellow), copper, 10; zinc, 8. 

Collins's (white), copper, 1; sinc, 16; tin, 16. 

Pope's, lead, 1; zinc, 3; tin, 2. 

Cast and roll into sheets at about 200°. See ALLoy. 

Another alloy of Mushet’s is composed of copper, 100 pounds; 
sinc, 0.5 ounce ; tin, 0.5 ounce; antimony, 1 ounce; arsenic, 2. 
Or, the 100 pounds of copper may be alloyed with either one of 
the following: zinc, 2 ounces; antimony, 4 ounces; arsenic, 8 
ounces ; tin, 2 ounces. 


Sheath’ing-nail. 1. (Nautical.) <A cast nail of 
an alloy of wee and tin, used for nailing on the 
metallic sheathing of vessels. They are flat and 

olished on the head, countersunk beneath the 
ead. 
Weight of Composition Sheathing-Nails, 


No. [ttn [Peat [No [Lath No.l wo. fag [80.28 
Ins. Ins. Ins | 
1; # | 290 6| 1 1909 | 10} 13 | 101 
2) §& | 260 7/ 14 | 14 | We] Wao: fF 
8; 1 212 8| 14 | 168 |! 12] 2 64 
4/ 1$ | 201 9; 1) | NO |; 18) 2 59 
5| 143 | 199 | 


2. (Carpentry.) A nail, in size 6d. to 8d., used to 
nail on sheathing for shingling or slating. 

Sheath’ing-pa’per. A large and coarse paper 
made for an inner lining of the metallic sheathing 
of vessels. 


| eave-gutters. 


Sheave. 1. (Hoisting.) The grooved wheel in 
the shell of a block or pulley over 
which the rope runs. It is gener- Fig. 4985. Fig 4936. 
ally, in wooden blocks, of lignum- 
vite, and has a brass bushing, 
called a coak, which runs on the 
pin. See Brock; PuLLEY; 
TACKLE, etc. <A Shiver. 

The pulley was known to the 
‘Greeks and Romans. Vitruvius 
| describes the sheaves (orbicul?) in 
the blocks (trochlea or rechamus). 

To increase the adhesion of the 

rope on the sheave, the latter may 
be serrated. This opposes the 
slipping of the rope. F ig. 4935. 

| 2. (Locksmithing.) <A sliding scutcheon 
| for covering a keyhole. See ScUTCHEON. Fron Sheate, 

Shed. 1. (Loom.) The space between 
the upper and lower warps, forming a raceway for 
the shuttle. 

2. (Building.) A lean-to frame building of one 
story. 

Shed-roof. (Building.) A lean-to. Having but 
one inclined side. 
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Serrated 
Sheave. 


Sheep-dip’ping Ap'pa-ra'tus. An English 
pir bates for dipping sheep, to enable their fleeces 
the better to protect 
them inst the Fig. 4088. 
damp and changeable 
weather. 
Sheep-hold’er. 
(Husbandry.) <A cra- 
dle or table to hold 
a sheep while being 
shorn. Figs.4942- 4. 
Sheep-hook. 
(Husbandry.) Ashep- 
herd’s crook. 
Sheep-rack:. The 
portable wrought-iron 
sheep-rack (Fig. 4937) 
ig mounted on four 
wheels, and has a 
wrought - iron hay- 
rack in the middle, 
a trough at each side, 
doors at the ends, and a corrugated iron roof with 


Sheep Rack and Troughs. 


SHEEP’S-FOOT TRIMMER. 
Fig. 4938 is a 
double rack with 
lids, feed-troughs, 
and shutters. 

In Fig. 4939, the 
two feed-racks are 
placed in a shed 
whose hinged sec- 
tional roof is sup- 
ported on angular 
end-framing and is 
convertible into an 
open shed, 

In Fig. 4940, the 
doors are hinged and cleated to make a transferable 
. Open or covered rack for feed. 

Sheep’s-foot Trim’mer. A pair of shears or 
“i ak ai to trim the excessive growth of the 

oof. 

Sheep-shank. A peculiar mode of taking up 

the slack of a rope and short- 


Fig. 4941. ening it temporarily. The 
CoS) Tope is double in three parts, 
a Se a hitch is taken over each 
Sheep- Shank. bight with the standing part 


and jammed taut. See 42, 
*. 2777, page 1240. 

heep-shear’ing Ma-chine’. (Hushandry.) A 
machine for giving motion to the shears wherewith 
sheep are shorn. The shears are usually angular 
cutters reciprocated over guards, which act as the 
other halves of the shears, much as in the manner 
of eee cutters, but on a very small 
scale, 


In Fig. 4942, which may stand as an example of a score of 
different machines of this class, the shears are at the end of a 
flexible shaft, which is rotated by band connection from the 
fly-wheel on the crank-shaft. The vibrating shears have a shield 
to prevent the wool being cut more than once, and are attached 
by a flexible connection and tumbling-rod to a counterbalance 


Sheep-Shearing Machine. 


arm, which is pivoted upon a standard, in which is placed the 
driving-wheel which gives motion to the knife. 

In another machine, a vibrating motion is communicated to 
the cutter while being moved in cer direction or passed over 
the body of the sheep, so that two different persons may work 
with one machine at the same time and operate upon two differ- 
ent animals, while either cutter may be stopped independently 
of the other by simply releasing the lever which holds up its 
driving-shaft. The machine may be driven by horse, dog, steam, 
or water power. 

See the following list of United States patents, which includes 
horse-clipping machines : — 


*) ~~ 
oJ SHEEP-SHEARING TABLE 
No. Name. Date No. Name Date. 
12,760, Lancaster...... 1855 | 82,678. Alwood........ 1868 
14,354. Fisher......... 1856 | 84,905 Reid........... 1868 
14,840. Wilder........ 1856 | 84,926. Wilson et al... 1868 
15,948. Jenkins ....... 1856 | 88,817. McCarty et al.. 1869 
16,461. Bradley........ 1857 | 88,340. Smith et al..... 1869 
16,720. Chambers...... 1857 | 90,877. Salom ef al.... 1869 
#18,151. Jenkins........ 1857 | 94,808 Walker et al... 1869 
23,187. Morgan........ 1859 | 96,742. Tidmarsh...... 1869 
$2,184. Cutler......... 1861 | 104,222. Smith etal..... 1870 
42,572. Fullum........ 1864 | 107,128. Twigg......... 1870 
44,171. Bvanss «2543.5 1864 | 108,489. Knight........ 1870 
44,618. Eccles......... 1864 | 114,477. Richardson eta/. 1871 
5 708, DAVIG 6.6 6a 652 1865. | 116.216. Pratt... 006 1871 
45,821. Emery......... 1865 | 116,885. Tally et al...... 1871 
46,226. Emery......... 1865 | 117,774. Harlow........ 1871 
*§2,2938 Kennedy...... 1866 | 118,417. Wyatt.......0.2. 1871 
Boch ts’ DEVS: scx ixicnis 1866 | 119,019. Evans......... 1871 
*§9,089. Smith........ 1866 | 122,852. Priest et al..... 1872 
59,103. Washburn etal. 1866 | 123,508. Pratt.......... 1872 
65,077. Harlow et al.... 1867 | 125,809. Grout......... 187 
65,130. Spelman....... 1867 | 125/911. Smith et al..... 1872 
66,966. Jenkins,....... 1867 | 185,298. Smith......... 1873 
69,541. Clark et al..... 1867 | 186,903. Harrison ...... 1873 
70,861. Kingsley....... 1867 | 187,220. Lengelee....... 1873 
*72,103. Smith et al.... 1867 | 144,186. Priest........ . 1878 
72,214. Maynard et al.. 1867 | 153,846. Reynolds et al,. 1874 
77,093. Renshaw ...... 1868 154,603. Hamilton et al. 1874 
19,170: AlWOOM wissen 1868 | 156,409. Clark.......... 1874 
#79208. Adle....0 cssisies 1868 157,156. Chaquette..... 187 
81210. Reid «24... -- 1868 157,157. Chaquette..... 1874 
82,404. Harsin efal.... 1868. 
* Reissued, 


Sheep-shear'ing Ta’ble. A holder or bench 
to hold a sheep while being sheared. 

Fig. 4943 has a canvas bed supported on a double 
X-frame, and of suflicient capacity to hold the sheep. 


Fig. 4943 


Sheep- Shearing Table. 


In using Fig. 4944, the sheep being laid on the 
table, the cords attached to the rotating wheel fasten 
the hind legs. The curved spring hook holds its 


Fig. 4944. 


— 


Sheep- Shearing Table. 


neck, and the cord and snap secure the front legs to 
the eye-bolts on the table. 

In Fig. 4945, the sheep is strapped in a trough, 
which is so pivoted as to give any presentation to 
the shearer, and to dump the animal when the opera- 
tion is concluded. 

Sheep-shears. The blades are united by a steel 
bow which makes them self-opening, the cutting 
being done by the grasp of the hand. 
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SHEEP-SHEARS. 


C, Fig. 4946, 
shows the bow, 
4 B the blades ; 
the example dif- 
fers from the 
common sheep- 
shears in having 
a flanged projec- 
tion at theheel of 
each blade, enabling | 
the operator to take a ; 
firmer hold. 

In Fig. 4947, the 
central blade affords 
cutting-edges to each 
of the side blades. 

In Fig. 4948, the central blade is pivoted to one 
of the main blades, and its slotted shank is pivoted 
to an oscillating lever, which has its fulcrum on a 


Sheep- Holder, 


to a pivot on the other main blade. 


Fig. 4947. 


Sheej~ Shears. 


In Fig. 4949, the teeth of the cutters are double- 
edged. The cutter-plates are connected by a screw 


Fig. 4948. 


Three- Bladed Shears. 


which is secured to one plate and traverses a slot in 

the other plate. The spring has one or more coils. 
Fig. 4950 is a sheep-shears with a six-fingered 

comb and a revolving bladed disk. It is designed 


Sheep- Shears. 

stud from the side bar, and has a slotted connection 

Fig. 4949, 
| 


Multiple- Bladed Shears. 


to be used in a machine such as Fig. 4942. The 
shearing-comb is suspended from a crane by means | 


Machine Sheep- Shears. 


of a flexible shaft, rotated by a hand wheel and belt, 
and descending in line with the axis of the main- 
wheel of the shearing-comb, to which it imparts 
motion and from which the cutters of the comb are 
actuated. 

Fig. 4951 is a portable sheep-shearing instrument 
operated by air under ou the engine to operate 
the cutters being inclosed within the handle, and 


Fig. 4961. — 


Sheep- Shearing Machine. 


the compressed air being conducted thereto by a 
flexible pipe. The reciprocating cutter is oscillated 
by a lever. : 

Sheep’skin. The tanned skin of a sheep, in de- 
mand for many of the commoner uses of leather, — 
shoe-binding, bookbinding, and wash-leather. In 
the latter case it is a substitute for chamois, and, 
indeed, is often tanned to represent goat and buck 
skins. 

Sheep-split. The divided skin of a sheep. One 
half is a thin skva and the other a split. 


Sheep-wash'ing Ap’pa-ra'tus. A mechani- 


cal arrangement to 
cleanse wool he fore Pig 4952. 2p 
shearing. uy} 
Fig. 4952 shows a form | 
ofanimal shower-bath used "4 j 
in Hungary for this pur- 7, 
pose The sheep are soaked | ii] 
in astream until the grease 
and dirty covering of th 
wool are loosened The 
sheep are then driven 
into the pen e and thor ; 
oughly drenched by a . 
stream from hose d, which 
is supplied from one of | 
the wooden pipes ) n \ 
is a tank which gives the — 
! + 
_~ M — 
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ee | ; — 
- ‘ - 
Se le a 
LZ 7 
4 A 


Sheep-Washing Apparatus 


necessary head to the flow of water. This tank is kept filled 
by pump a. 


Sheer. 1. (Shipbuilding.) The upward curvature 


SHEER-BATTEN, 
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of the lines of a vessel toward the bow and stern. 
Different views are entertained by different naval 
constructors as to the proper amount to be given. 
Sharp vessels generally have more than full-built 
ones ; small vessels more than large ones ; and mer- 
chantmen more than men-of-war. 

When the deck is perfectly flush from stem to 
stern, a vessel is said to have a straight sheer. 

2. (Nautical.) The position of a ship riding at 
single anchor with the anchor ahead. hen riding 
at short scope of cable, when she swings at right 
angles to the cable, exposing a larger surface to the 
wind or current, and causing the anchor to drag, she 
is said to break her sheer. 

The only natural boat occurring to the writer, made specifi- 
cally for the purpose, is that built of eggs by the gnat. It con- 
sists of, say, from 250) to 350 eggs; is sharp, high fore and aft, 
convex below, concave above, and floats uniformly keel down. 
It has a natural sheer, and though it pitches and rolls in its 


mimic ocean, is trim and lively and never founders. To say 
that it is never wrecked would be too much. 


“ The best-laid schemes o’ [gnats] and men 
Gang aft a-gley.” 

Sheer-bat’ten. 1. (Shipbuilding.) <A_ strip 
nailed to the ribs to indicate the position of the 
wales or bends preparatory to those planks being 
bolted on. 

2. (Nawtical.) <A horizontal batten seized to the 
shrouds above the dead-eyes to keep the latter from 
turning. 

Sheer-boom. ‘(Lumbering.) A boom in a 
stream to catch logs and direct them toward a log- 
pond. One end is moored to the shore, and it has 
rudders set at such an angle as to catch the force of 
the current obliquely, and thus maintain its position 
at a certain angle across the direction of the stream. 

Sheer-draft. (Shipwrighting.) The plan of 
elevation of a ship whereon is described the outboard 
works, as the wales, shear-rails, ports, drifts, heads, 


quarters, post, and stem, ete., the hang of each deck | 


inside, the water-lines, etc. (MEADE.) The sheer- 
plan. 

Sheer-hulk. (Nautical.) An old vessel fitted 
with sheers for taking out and putting in masts of 
vessels. See SHEERS. 

Sheer'ing. Deviating to either side of the line 
of the course. 


Sheer-lash/ing. (Vautica/.) The mode of lash- 
Fig. 4953. 


er: 


Se eee 


sty 


LN 
— |" #) / 
; RTT ps Ma Nes bey F am 
uO7 FE aye < 4 f 
1 y if | 
ot ull 
& t ' 
j M7 
I Sate | y \ 
n 7 
4 ! | 
{ax 
© i 
hu 
by, | 
fi is aig 
aS | 


= Ce 


ing together the legs of the sheer at the cross. The 
middle of the rope is passed around the cross, the 
ends passed up and down respectively, then returned 
on their own parts and lashed together. 

Sheer-leg. (Hoisting.) Sheer-legs were em- 

per in lieu of scaffolding in the erection of the 
‘rystal Palace building at Sydenham, 1851. Two 
poles were placed upright and connected at top by 
a cross piece ; the whole being steadied by guys. 
The columns were hoisted into a vertical posi- 
tion by a rope and pulley, and held until they 
were bolted to their bases. When two columns 
had been fixed in position, a connecting piece was 
attached to each end of the girder, which was raised 
by the same means and bolted on to the tops of 
the columns. 

Sheer-line. 1. (Shipbuilding.) The line of the 
deck at the side of the ship. 

2. (Milifary.) The stretched hawser of a flying 
a along which the boat passes. 

Sheer-mast. (Nautical.) One formed of a 
pair of spars, between which the yard of the sail 
Is slung. 

Sheer-plan. (Shipbuilding.) <A vertical, lon- 
gitudinal, ’midship section of a vessel, on which are 
projected various lines which, in an architectural 
drawing, would be shown by an elevation, as, — 


Main-breadth line. 
Top-breadth or top-timber line. 
Diagonal lines (red). Top-side line. 

Buttock and bow lines. Cutting-down line. 


Sheer-rail; Waist-rail. (Shijwrighting.) A 
rail surrounding a ship on the outside, under the 
cunwale. 

Sheers. 1. (Nautical.) Originally spelt shears, 
from the resemblance, in form, to cutting shears. 
Bailey, 1725; Phillips’ ‘* World of Words,” 1658. 
Modern maritime custom has otherwise determined 
it. 

An apparatus consisting of two masts, or legs, se- 
cured together at the top, and provided with ro 
or chains and pulleys ; used principally for masting 
og dismantling ships, hoisting in and taking out 
boilers, ete. 

This kind of hoisting-machine has two legs. The 
derrick has one; the gin, three. The two former 
require guys ; the latter stands independently. 

he legs are separated at their feet to form an ex- 
tended base, and are lashed together at their upper 
ends, to which the guy-ropes and tackle are attached. 
The sheers has one motion on its steps describing 
an are, and is inclined from the perpendicular 
to a greater or less extent as required, by slack- 
ing or hauling on the guy-rope or fall of the sheer- 
tackle. 

Temporary sheers are made of two spars lashed to- 
gether at top and sustained by guys. 

Permanent sheers are sloped together at top and 
crowned with an iron cap bolted thereto. It is now 
usually mounted on a wharf, but was formerly placed 
on an old hull called a shear-hulk. 


The sheers of Sheerness Dockyard, a (Fig. 4954), are 
127 feet long, with an average diameter of 37 inches, and framed 
like a lower mast ofa first-rate. 

In Fig. 4955, A represents Wylie’s sheers. aa shows the 


Water lines (blue). 
Level lines. 


| sheers overhanging a vessel 66, in position for raising or lower- 


ing an object on the wharf. c,the two engines. d,a long screw 
for working the sheers. e, hoisting-winch with wormed barrel. 
JS f, purchase-blocks. 

, the sheers at Woolwich Dockyard, end and side elevation. 
The spars } cand central mast a are made, the pieces being joined 
by dowel-pins and iron plates. They are connected with each 
other by straps d and with the mast by braces ¢, and the spars 
c are swiveled on a collar at the foot of the central mast. 

A similar contrivance is used in mining and for suspending 
the tackle used in mounting and dismounting guns. 
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to each clew, Fig. 4998. 
serving to THAN WY La | 
haul forward lift HUE. 

and secure iil ik 
the weather ||| 

corner of the 
sail, while the 

‘lee corner is 

~ hauled aft by 
re eheet ‘ 

r_ sails 
ba sheets 
only. 

2. A thin 
plate of metal 
or glass. 

3. A kan 
piece o - 
per. The 
same printed. 

Wh PS = Sheet- 
Sheers of Sheerness Dockyard, England. an’/chor. 
(Nautical.) 

Sheer-strake. (Shipbuilding.) The strake un- | The largest anchor 

der the gunwale in the top side. It is ‘generally of aship. Others 
are known as bow- 

Fig. 4955. er, stream, kedge, 

etc. See ANCHOR. 

Sheet-bend. 
(Nautical.) a. A 
double hitch 
formed by laying 
the bight of one 
rope over that of 
another, passing its 
two parts under the 
two parts of the 
other and upward 
through its bight 
crosswise and over- 


ae 

he strongest 

cableon board ship ; 

worked thicker | bent to the sheet- 

than the rest of the | anchor. 

top sides, and is}_ Sheet-flue = ~ 

scarfed between the | Boil/er. Amarine — 

drifts. steam-boiler in 
Sheet. 1. | which the flues are 


(Nautical.) A ro formed of flat sheets 
cttached to the | instead of cylindri- 
cal pipes. 
Fig. 4956. Lamb and Sum- 
. mers, English pat- 
ent. The cut illus- 
trates the boilers of 
the En lish nee 
Sheet-Bend. shi imalaya 

@,C1 imney ; , ues, 

clew of a sail, in order to extend it. Lower square 48 in number, 6’ 


: long, 3’ 9”, 18” 
sails, or courses, have another rope, the tack, attached wide; water- 


spaces, 98”, 
Sheet-glass. 
In the Continental 
method of making 
sheet-glass,— intro- 
ducedinto England 
in 1850 by Chance 
Brothers, Birming- 
ham, on the occa- 
sion of the con- 
Zz bem struction of the 
Sheet-Fiue Boiler. World’s Fair Expo- 


Fig. 4954. 
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SHEET-GLASS MACHINE, 


sition building by Sir Joseph Paxton,—the workman | 


2143 SHEET-LEAD. 


4. (Wool-manufacture.) A form of batting. See 


takes up a quantity, some 12 or 14 pounds of the | next article. 


Fig. 4959. 


semi-fluid material! Sheet/ing-ma-chine’. 1. (Wool-manufacture.) 
from the melting- | A wool-combing machine for bringing the fiber into 


pot upon the end 
of histube, and elon- 
gates it by rolling 
upon a wooden ta- 
fe: he then blows 
it into an elongated 
7 penne form, and 
then swings it 
- around in a vertical 
—. va circle, reheating it 
ee: 4 fon. two or three times, 
ieee until the end not at- 
"1 tached flies open and 
the glass assumes 
the form of a hollow 
cylinder. The cyl- 
inders are cut lon- 
gitudinally with a 
diamond, and placed in a furnace, where they open 
out into sheets under the influence of heat. Glas: 
made in this way is also known as cylinder, broad, 
spread, German glass. (See CYLINDER-GLAss.) The 
composition is the same as crown-glass. 
Figs. 4958, 4959, show the various operations and 
the conditions of the glass in the various stages. 
Sheet-glass Ma-chine’. A machine for rolling 
hot plastic glass into a sheet. The melted glass is 
poured on to a table on which are side-pieces to reg- 
ulate the opening through which it passes, and, con- 
sequently, the width of the layer. From the inclined 
table it passes between the rollers, whose distance 
apart regulates the thickness of the sheet. The plat- 
form is made of hinged plates with slides, and is in- 
closed by a casing, which has openings with slides 


' 
i fi 
' 


Flattening the Sheet. 


Machine for making Sheet- Glass. 


to regulate its temperature, and also an adjustable 
poner to press the glass upon it and straighten any 
bend. 


The Messrs. Chance, of Birmingham, are under- 
stood to have spent about £100,000 in attempts to 
manufacture heavy plate glass by similar means. 


See page 982. See also Bessemer’s English patent, 
1849. 
Sheet'ing. 1. (Fabric.) Common muslins, 


bleached or unbleached. Sometimes made of double 
width, for sheets. 

2. (Hydraulic Engineering.) A lining of timber 
or metal, for protection of a river-bank. Timber is 
the usual material, and consists of sheet-piles or of 
guide-piles and planking, fortified by anchoring to 
the bank in the rear. 

3. (Tobacco.) Laying the leaves flat to be piled 
in books. See TOBACCO-SHEETING MACHINE. 


an even sheet. The surface of a drum is provided 
with long comb teeth, like porcupine nels and 
hence called a porcupine roller. The sheeter, hav- 
ing gathered a bat, is denuded by stripping off the 
envelope of wool, which is then ready for combing. 
Ross's English patent, 1851. ‘ 

2. (T'obacco.) A machine for smoothing tobacco- 
leaves. See TOBACCO-SHEETING MACHINE. 

Sheet/ing-pile. (Hydraulic Engineering.) A 
plank, tongued and grooved, driven between two 
principal piles, to shut out the water. 

The exterior piles of a coffer-dam or other struc- 


Fig. 4961. 
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Sheeting- Piles. 


ture, serving to sustain a filling in of earth, masonry, 
or other material. 

Sheet-ir’on. In the British Exhibition of 1851, 
the American department exhibited some specimens 
of extremely thin sheet-iron. The friendly compe- 
tition which resulted is worthy of notice. 

Gillott, the celebrated steel-pen maker (deceased, 
December, 1871), rolled sheets the ;259 part of an 
inch in thickness. These iron sheets were smooth 
and easy to write upon, though porous when held 
up to the light. Fine tissue-paper is about the > v4sy 
eek of an inch in thickness ; and the famous Pitts- 

urg letter written on iron, which gave rise to the 
competition, was a sheet y of an inch. 
The dimensions were, 8 x 54 inches = 44 
square inches area, the weight 69 grains. 

The Marshfield Iron-Works, of Caermar- 
thenshire, Wales, made a sheet of the same 
dimensions, weighing only 46 grains. 

The Hope Iron-Works, Staffordshire, Eng- 
land, made a sheet of 119 square inches area, 
weighing 89 grains, which, reduced to the 
former standard of 44 inches area, is equal to 


33 eer 

e Marshfield tries again, and reduces it 
to 234 grains; a thickness of 2,583 sheets 
to the inch. 

The Upper Forest Tin-Works, of Swansea, 
now wear the palm, having produced a sheet 
10 x 54 = 55 inches area, weighing but 20 
grains, equal to 16 grains for an area of 44 
inches, and having a thickness of gy/yy of an inch. 
See also Russia Iron, 

Sheet-ir’on Gage. See SHEET-METAL GAGr. 

Sheet-ir/on Clean/er. An apparatus for cleans- 
ing the surfaces of iron sheets after rolling. It con- 
sists of a series of feed-rollers, which pass the sheet 
between a series of revolving brushes C C, and an- 
other pair of flat brushes D D, which have a recipro- 
cating motion across the top and bottom surfaces of 
the sleet, upon which, meanwhile, jets of water are 
forced through small tubes H H for that purpose. 
The sheet then passes between two elastic squeezing- 
rollers EE, which deprive it of a great proportion of 
themoisture, andisthen passed overa furnace J, which 
completes the drying process and prevents oxidation. 

Sheet-lead. The old process of making sheet- 
lead is by pouring the molten metal upon a table 
having raised ledges at each side, its top having been 
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Fig. 4962. previously covered 
*s with a layer of fine 
sand; a wooden 
strike, or long bar, 
having’ a rounded 
and projecting un- 
der surface with 
handles, is then 
drawn quickly over 
its surface, produc- 
ing a sheet of nearly 
uniform thickness, 
which is al- 
lowed to cool 
on the table. 


Sheet-Iron Cleaner. 
Sheet-Metal Bending- Machine. 

When prepared by milling or rolling, a plate of 
the metal some six or seven feet square and six inches | Fig 4965 is a machine for forming rectangular pans. The 
thick is cast in an iron frame. this is hoisted upon | 
the rolling milling-machine, which consists of a long 
frame provided with a number of wooden rollers, 
over which the plate is drawn, and having midway 
of its length two heavy metallic laminating-rollers, 
between which the plate is drawn a sufficient num- 
ber of times to reduce it to the required thickness, 
the distance between the rollers being successively 
reduced previous to each operation. 

For thin sheet-lead this may have to be repeated 
several hundred times. When the sheet has grown 
too long for the table, it is cut in two and each part ; : 
milled separately. SUS Unstone Se ease 

When finished, it is cut into lengths which are! — eae Motel 
formed into rolls. The thickness is indicated by ae 
the number of pounds which a square foot weighs. | sheet of metal is placed on the block D, and held by the hinged 

By another plan, the metal is formed into thin : interior forming 
pipes, which are opened longitudinally and flattened | die-clamp F EG, Fig. 4965. 
out. In making pipe, the lead is forced through an aon oe 
annular space between a core and an inclosing pipe. | H’ so that its slot 
Hydraulic power is used. Tengages the arm 


G. The side- 
Weight of Lead per Square Foot. 


forming plates A 
AB C have cam- 
| faces k k nncor- 
Thickness.| Weight.|' Thickness. Weight.’ Thickness.| Weight. | responding with 
each other in 


-_———_-- -{t=_-—_— 


each plate, s0 


Inches. Lbs. Inches Lbs. -Inches. Lbe 
10 | 5.00} “ad | 8258 | G7 | oes | that, on, turning 
J 6.489 a 8.427 18 10.618 means of the lev- 
3 6.554 | ib 8.348 19 11.207 er L they are 
B| 1.07 16 9433 | .20 | 11.797 | caused to close 
u 7373 | yi 9.831 | 21 12.387 | in simultaneous- 


ly upon the sides 


of the die-clamp 
Sheet-met/al Bend'ing-ma-chine’. One for! F E G, bending 


forming plates into shape between dies or rollers. et 


The folding-bar H is secured to shafts which rotate in adjust- | shape. 
able bearings on bars attached to a cam-shaft. When the fold- | Sh t 
ing-bar is rotated, the cams cause the folding-knife C to hold | vee 
the metal while being bent, and the folding-bar is prevented | metal Die. 
from being raised too high by slotted straps. A gage, adjust-' A former, one 
able by a screw F,is arranged beneath the folding-blade to | of a pair. be- 
regulate the width of the lock. ae: 

The distance between the folding-bar and the bed-piece Bis | tween which 
adjustable by a acrew to determine the suddenness of the bend | sheet-metal is 
at theangle. Fig. 4963. struck 

In Fig. 4964, the frame A is adapted to receive counterpart . 
dies K G of various curves, which are brought together by the The machine ! 
movement of a lever, shaping the sheet of metal between them. | (Fig. 4966) is es- apn 
The flat die O, also removable, is used in forming some de- | pecially designed - ae 
scriptions of eaves-troughs. for cutting out Machine for forming Bread- Pans. 
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Fig. 4966. 


Tinner’s Sheet-Metal Forming- Machine. 


work, such as the sides of pans, pails, and basins. The 


dies E 


N are adjustable to suit the size of the work. The knives 
Fig. 4967. 


are made in sections, so as to be 
readily detached for sharpening. 
The — die L is fixed to the 
rod E, passing through the 
curved guide D, and brought 
down by the lever G, operated 
through the pitman J and 
treadle J; a spring K throws 
the die up again after each de- 
pression. 

In Fig. 4967, the upper inner 
edge of the hollow die A has 
flutings or serrations whereby 
the tin or other metal to be 
struck up is crimped evenly to 
prevent the uneven lapping and 
consequent breaking of the metal. 
A plunger D, within the upper 
die C, operated by a spiral spring, 
serves to free that die from the 
lower one after a stroke is made. 


Sheet-met’al Draw’- 
¢ ing-press. A machine for 
stamping out seamless ar- 
ticles from sheet-metals. 


Yl 
y 


y it 
‘a | ¢ consists of an upright 
Vac Mt) 4; frame with a vertically re- 
| | ciprocating cross-head a 
aN Mil carrying a blank holder 4 


Die and Plunger. containing a reciprocating 
lunger. The blank holder 

and plunger are badicuadantty operated by cams on 
shafts driven by a worm and wheel. By the action 
of the plunger the blank is forced into the die ec, 
which imparts the desired’shape. 

The blank holder is adjustable to wre the press 
for drawing different thicknesses of metal. 

Sheet-met/al Fold’er. See SHEET-METAL 
BENDER ; SHEET-METAL FORMER; SEAMING-MA- 
CHINE. 

Sheet-met/al Form’ing-ma-chine’. A ma- 
chine for bending sheet-metal into form. 


In Fig. 4969, the upper die H is hinged to the lower die E, is 
lifted to place a sheet of metal in place for arereygae and then 
thrown over and the arm G secured bya catch. The central 
part F of the lower die has hinged side and end formers g, which, 
when the two dies are drawn downward, descend between guides 
C D, which throw up the formers g, and bend the metal tothe 
required shape against the upper die H. Square pans are thus 
produced : 


Sheet-met’al Gage. A measure for thickness 
of sheet-metal. 


The pocket-gage (A, Fig. 4970) consists of a V-shaped piece a 


ided with an adjusting-screw ¢ and a gage-screw 4d; the 
Dotter passes through a collar > and is attached to a thimble ¢ 


SHEET-METAL GAGE. 


Fig 4968. 
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Sheet-Metal Drawing- Press. 


surrounding the collar. The collar is graduated to fortieths of 
aninch, thedistance by which the screw is moved at each turn, 


Sheet-Metal Forming- Press. 


and the beveled edge of the thimble is circularly divided into 
twenty-five parts. The number of complete turns of the screw 


d indicated on the collar } -+- the 
distance it has advanced in 
another partial revolution shown ==) 
by the graduations on the thim- . ‘ 
ble gives the distance between Sheet-Metal Gages. 
the abutting ends of the two 

screws c d, and consequently the thickness of a sheet of metal 
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or wire which can just be inserted between them, in thousandths | 
ofaninch. Thus,if the serew has made four and a fourth revo- 
lutions, four divisions on the collar c, each equivalent to twenty- 
five thousandths of an inch, will have been passed over by the 
thimble, and the mark five on the thimble will coincide with | 
the longitudinal line on the collar, showing that the gage is 
open to one hundred and five thousandths of an inch. 

B, Fig. 4970, consists of a stand a with a slotted upright | 
having an adjusting-screw c above, and a screw d, with a milled 
head and carrying a dial, passing through its lower part. One 
turn of the screw, whose threads are ! ,) inch apart, causes one 
rotation of the dial, the edge of which is divided in one hundred 
po enabling measurements to be made to thousandths of an | 

ch. The sheet-metal to be gaged is inserted in the slot of the 
upright. The adjusting-screw is set so that when the points of 
the twd screws nieet, the zero of the dial shall be opposite an 
index or pointer which shows the number of divisions passed | 
over, and is firmly secured by a set-screw. 


Weight of one Square Foot of various Metals. 


‘ 


4 ‘ WEIGHT IN POUNDS. | 
#3 ! 
mo 
on J r 
= nl oe ee Copper Brass | Lead. 
} + -————— | ———— |-_——— 
0.0625 | 2595 | 231 | 2860/ 2733 | 38.693 | 
0.125 5.070 | 4.690 5.720 5.476 7 386 
0.1375 7.605 | 7.035 8.580 8.214 | 11.079 
0.25 10.140 9.8890 | 11.440 | 10.952 | 14.772 
0 3125 12.675 , 11.7 14.300 | 13.690 18.465 | 
0.375 15.216 | 14.670 | 17.160 | 16.428 | 22.158 
0.4375 | 17.851 | 16.415 | 20.020 , 19.166 | 25.851 | 
05 20.280 | 18.760 | 22.880 | 91.904 | 29.544 
0.5625 | 22.815 | 21.105 | 25.740 | 24.642 | 388.237 
0.625 25.350 | 28.450 | 28.600 ; 27.880 | 36.930 
0.6875 | 27.885 | 25.795 | 81.640 | 30.118 
0.75 30.410 | 28.140 | 84.320 | 82.856 | 44.316 
0.8125 | 82945 | 30.485 | 387.180 | 35.594 | 48.009 
0.875 35.480 , 82.880 | 40040 | 38.382 | 61.702 
0.9375 | 88.015 | 85.225 | 42900 | 41.170 | 65.405 
1. 40.550 | 87.570 | 45.760 | 48.908 | 59.098 
| 


Sheet- Metal Polishing-Machine. 


surface of scale or stain before tinning, paint- 
ing, ete. 

The sheets of 
metal are drawn 
through a trough | 
2 ae presser 5 

aving co 
bin Digit esse 
wound upon a re- 
movable spindle 
G. The sheets of 
metal are 
through a trough, 
having pressure 
applied to corru- 
ge meee dep 

, between 
which the metal 

to a remov- 
able sleeve on a 
revolving shaft. 


Sheet- 
met/al Press. 
A machine ia 
forming articles 
of sheet-metal | 
by pressure. | 


Sheet-Metai Press. 


_the punch is de- 


of a series of sec- 


| justable brackets. 


That illustrated consists of a table having two uprights B 
B, the upper ends of which are united by a bar A; said u 
rights form the guides for a beam which carries the punch F, 
and to which a rising and falling motion is imparted by a 
treadle JT. The 
punch is secured 


Fig. 4973. 


the lower end of 
which fits in a 
socket in the 
punch. The 
punch is made to 
correspond to the 
shape of the pans 
to be produced, 
and from its cor- 
ners project wings 
aa which, when 


pressed, fit into 
corresponding 
slots in the cor- 
ners of a die; this 
die is constructed 


tions which are 
made wedge- |» ; , 
shaped, and is held a 7 
in position by ad- i Pe oe 
No ea 
Sheet- TOW FO ee, 
met’al 
Punch. A 
machine for 
perforating sheet-metal. 


In Seifurth’s punching-ma- 
chine the die a, fixed in the 
block 4 by a screw, is caused to 
reciprocate by means of a pit- 
man c and eccentric d. The 
Justa n is stationary and ad- 


ustable in hight by a screw f 

neath. The cam g and rod 
A operate the lifter 7;which has 
two prongs, one on each side of 
the punch-holder &; these rise 


Seifurth’s Punching- Machine. 


after the blow is given, and immediately fall back, allowing the 
workman time to adjust the sheet of metal before the die re- 
turns; the die and block have openings / through which the 


punchings escape. 

A gage m, secured by clamps o to the sheet, serves to guide 
the punch ; the holes in these are larger than the diameter of 
the face of the punch 7, which has a convex shoulder; this 
arrangement permits holes of various shapes to be punched 
without using special gages. 

By employing different gages any description of holes ma 
also be punched without the necessity of previously laying off 
and marking their positions. By varying the hight of the 
punch, impressions of any desired depth may be made in the 
metal. See also PuNncuH. 


Sheet-met’al Scour’er. A machine for clean- 
ing sheet-brass and other metal after annealing. 
The metal being drawn through the machine is held against 


Fig. 4974. 
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Sheet-Metal Scourer. 


the wire brushes B C by the riders 4 ¢, and it is thus scoured 
and polished. See also Figs. 4962, 4971. 
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Machine for Drying and Scouring Sheet- Metal. 


A series of rollers cov- 
ered with an elastic or 
fibrous material for hold- 
ing sand, is so arranged 
as to the sheet- 
metal alternately above 
and below a roller. A 
vibrating motion is given 
to two of the under roll- 
ers by connecting-rods 
attached to crank-pins 
peculiarly arranged on pulleys. A pivoted brush fs made to 
reciprocate across the under surface of the sheet-metal. 


Sheet-met/al Shears. (Tinman’s Tools.) A 
shears having one leg bent for insertion into a work- 
bench or table to which it is fixed. See SHEARs. 

Sheet-met/al Straight/en-er. The sheet is 
subjected to gradually diminishing bends between 
rollers or surfaces that act crosswise of the bends or 
buckle of the plate. 

Sheet-met/al Work’er’s Tools. See PLums- 
ER’S AND SHEET-METAL WORKER'S TOOLS. 

Sheet-pile. A closing pile ; one of thick plank 
driven between the main piles of a work to close the 
aperture. A sheeting pile. 

Shelf. (Building.) A ledge for holding articles, 
secured to a wall, etc. 

A removable shelf (Fig. 4977) has a bracket with 


Fig. 4977. 


Fig. 497 


Machine for straightening Sheet-Metal. 


Hel. 


pivoted arms, whose jaws embrace a cleat which 
supports it; one of the arms resting against the 
wall serves as a brace. The claws of the bracket 
are pivoted together, the ends of the lower being 
turned up for the attachment of the shelf, and that 
of the other turned down for a brace. 

2. (Shipbuilding.) An inner timber following the 
sheer of the vessel and bolted to the inner side of the 
ribs to strengthen the frame and sustain the deck- 
beams. See BEAM ; SPIRKETING. 

Shelf-brack’et. A device for supporting a shelf. 
In the example, the inner end of thé horizontal bar 


| front one bein 


of the bracket 
has a_hook- 
catch, and the 
lower end of 
the brace has 
a notch, which 
respectively 
take over or 
bear against 
the bars of the 
vertical series 
which.are 
placed in the 


back of the case. 

Shell. 1. (Ordnance.) A hollow projectile contain- 
ing a bursting-charge, which is exploded by a time 
or percussion fuse. (See CANNON ; PROJECTILES ; 
Fuse.) Invented at Venlo, 1495; used by the 
Turks at the siege of Rhodes, 1522. 

Bomb-vessels were constructed in France, 1681. 

Shells are usually made of cast-iron, and for mortars 
and smooth-bore cannon are spherical ; but for rifled 
guns, they are, with the exception of Whitworth’s 
and a few others, cylindrical and have a conoidal 
point. They are caused to take the ves in a 
rifled gun, to receive a rotary motion, by means of 
a disk or ring, the sabot, which is expanded in 
act of firing, or by studs on the body of the 
shell. Those on the Whitworth principle are polyg- 
onal in section, corresponding to the bore of the 
gun, which they accurately fit. 

Round shells for guns are made thicker than those 
for mortars, and have a reinforce at the fuse-hole ; 
in mortar shells this is dispensed with. 

The application of the rifled principle and elon- 
gated projectiles to cannon attracted little attention 
until the Franco-Italian war of 1859, where their 
efficacy was fully demonstrated. 

Among the earliest American improvers in this 
line were James and Read, but no great practical 
results were achieved until after the beginning of the 
late civil war, when the talent of a host of inventors 
was concentrated upon it, resulting in bringing both 
projectiles and cannon into a very efficient state 
within a year or so after the beginning of the con- 
test. 

Ordnance shells have been constructed in great 
variety, some depending upon the force of the charge 
to burst the shell into f ents of indefinite size ; 
others having lines of easy fracture indented in them ; 
others built up of pieces, which become separated 
when the charge explodes, as the Armstrong ; others 
full of bullets, as the shrapnell. 


Among the more prominent American inventions are, — 

Sawyer's, 1856 AS) This has a layer of soft metal with flanges 
outside the inner iron shell, which is forced forward by the 
shock of firing so as to fill the bore, while the flanges take the 


grooves. 

Read, 1856 (5). Has a wrought-iron cup imbedded in a groove 
at the base of the shell. 

Major Laidley, 1857 (c). A metallic jacket surrounds the cy- 
lindrical part of the shell, and is attached by being imbedded in 
@ groove or by dowels. Sufficient space is left between the two 
for the entrance of gas. 

Hubbell, 1860 (d). A circumferential recess in the shell re- 
ceives a leaden band, which includes a wire coil,and has circum- 
ferential grooves to prevent stripping. The whole is covered 
with canvas. 

Parrott, 1861 (e). A cup of brass or iron is let into the base 
of the shell, and swaged so as to nearly correspond to the ves 
and lands of the gun, leaving a very small windage, which is 
entirely overcome by the expansion of the cup on firing. 

Hotchkiss, 1862 (/). The shell is made in two parts, the 
thinned at the rear and surrounded by a soft 
metal ring, which is expanded at the moment of firing by an 
annular wedge at front of the rear When filled with 
leaden balls, it is termed a bullet-shell. A later form (g) con- 
talns a charge of powder, separated from the balls by a plate, 
and ignited by the fuse, soas to give them an additional impulse 
at the moment of bursting. 
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Another improvement consists in making longitudinal grooves 
in the shell, to insure the 
moment of firing. <A disk of soft metal may also be inte 
between the base and front sections to moderate the shock when 
the two are impacted, and lessen the danger of fracture. 

A. At a later period, the powder-chamber was divided into 
several communicating compartments, to avoid the danger of 


the bursting-charge 
becoming ignited by 
friction against the 
sides and exploding 
within the gun, —an 
event which some- 
times happens. Var- 
nishing the interior 
also lessens danger 
from this source. 

Broadwell, 1866 ‘1). 
The soft metal pack- 
ing is grooved, to receive bands of cord, 
which prevent fouling, and are coated 
with graphite to diminish friction. | 

Johnson, 1864 (7). The shell has a 
charging-hole closed by a screw-plug at 
its base. A rod armed with a percus- 
sion-cap extends longitudinally through the powder-chamber, 
and the cap is exploded by an anvil, which is detached from the 
breech-plug and thrown forward when the shell strikes. 

Absterdam, 1364 (&), employs one or more bands of an alloy 
composed of copper and zinc, suddenly cooled after heating, 
and a cup-shaped sabot cast into a semi-dovetail groove at the 
base ; this is sawed through in several places to permit ita more 
ready expansion; the bands diminish windage and keep the 
projectile axially in the bore. 

Boekel, 1864 (4). A flexible metallic casing fits tightly over 

the rear part of the shell, extending beyond its base; a cup of 
less diameter rests against the base, and is imbedded in a soft 
metal packing. 
Dahlgren, 1861 (m). The cylindrical part of the shell has 
longitudinal projections fitting the grooves of the gun: and is 
shouldered to form an abutinent for the soft metal sabot, which 
has an annular groove and is attached to the spheroidal base of 
the shell. 

Hotchkiss, 1865 (n). A disk of soft material is interposed be- 
tween the base-piece and the body of the projectile, to gradually 
check the forward motion of the base and prevent danger of 
fracture. 

Birney, 1862 (0) A tube containing the bursting-charge 

aes longitudinally through the shell, resting on its base, and 
surrounded by an incendiary composition. 

Shaffner, 1866 (p). The shells contain a bursting-charge of 
nitro-glycerine in vials packed with gun-cotton and a honey- 
combed lining of india-rubber, to deaden the concussion and 
prevent explosion in the act of firing. 

Long, 1866 (q). The bursting-charge is surrounded by a se- 
ries of barrels containing several charges of powder and ball, 
and fired by fuses at the moment when the shell explodes. 


2. (Pyrotechny.) Shells of paper or wood filled 
with stars, serpents, or gold-rain frequently forma part 


of flame to the fuse at the | 


of pyrotechnic displays. The first are made by oad 
ing strips of paper in successive layers over a spheri- 
. cal wooden former, each layer being allowed to dry 
before another is applied ; the shell is removed from 
the mold by cutting it into two parts, which are 
afterward joined by pasting strips over their edges. 
Wooden shells are turned in two hemispheres out of 
poplar or other light wood of sufficient size; these 
are then united in a similar way. Both kinds are 
provided with a time-fuse, and fired from a mortar 
with a small charge of powder. 

3. (Nautical.) a. the wooden outer portion or 
casing of a block, which is mor- 
tised for the sheave, and bored at Fig. 4980. Fig. 4981. 
right angles to the mortise for the 
pin, which is the axis of the 
sheave or sheaves. 

b. A kind of thimble dead-eye 
block employed in joining the 
ends of two ropes. In Fig. 4980, 
aa’ are sections, and 6 bd’ plans 
of shells. In Fig. 4981, 1 repre- 
sents a joint by a spherical shell, 
each loop, a and 8, being made 
by ties and oo and surround- 
ing the shell c 2 represents a 
round turn ; the cord a is passed through 
the bight of the cord 6 over the but- 
ton c, where it is secured by an ordinary 
knot. 

4. (Weaving.) The upper and under 
shells are the bars of the /ay, which are 
grooved to receive the reed. 

5. An engraved copper roller used in 
calico-printing. 

6. (Optics.) A concave-faced tool of 
cast-iron, in which convex lenses are 
ground. The glasses are attached to the face of a 
runner, Which is worked around with a circular 
swinging stroke, so as not to wear either the glasses 
or the shell into ridges. See RUNNER. 

7. (Steam.) The exterior plates of a boiler form 
the shell. 


Resistance of Wrought-Iron collapsing Pressure, and of the Shells 
of Boilers to antnternal or bursting Pressure. (HaswELt.) 


Tensile Strength = 55,000 Pounds to the Square Inch. 
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Shell. 


| Bursting Press- |: | vie per eae 
. : ure per Square : : ure per Square 
8 3 Inch. § 3 Inch. 
) —— Ya 
= | Single ‘ Double | & Single ! Double 
| 5 Riveted. Riveted. fi  Riveted.'Riveted. 
Feet.; Ins. | Lbe Lbs. Feet. Ins. Lbs. Lbs. 
2 ar | 6; 745 7.6; 5g 191 248 
2.6; lg 458 596 3, 229 298 
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| 8. The hard covering of many species of mollusks ; 
employed for various purposes in the arts. Lime is 


SHELL-AUGER. 


frequently produced by burning oyster-shells. An- 
other variety yields mother of pearl. 

The manufacture of rings for the arms and ankles, from 
conch-shells imported from the Malayan Archipelago, Is still 
almost confined to Dacca ; the shells are sawn across for this 
purpose by semicircular saws, the hands and toes being both 
actively employed in the operation. The introduction of cir- 
cular saws has been attempted by some Europeans, but steadily 
resisted by the natives, despite their obvious advantages. 


9. A coarse kind of coffin; or a thin interior 
coffin inclosed by the more substantial one. 

Shell-au'ger. A wood-boring tool having a large 
hollow receptacle for the chips. It is used in boring 
timbers for pump-stocks and wooden pipes. See Bir. 

Shell-bit. A wood-boring tool used in a brace. 
It has a semi-cylindrical form, terminates in a sharp 

and has a hollow shank. See Bir. 
hell-boat. A boat with a light frame and thin 
covering ; one kind of racing-boat. 

Shell-but’ton. A hollow button made of two 
pieces, front and back, joined by a turn-over seam 
at the edge, and usually covered with silk or cloth. 

Shell’er. (Husbandry.) A machine for rasping 
or rubbing the grain from the cob. In Fig. 4982, 
the corn is shelled by the revolution of the toothed 


disk. The grain is conveyed to the grinding hop- 
per, and the cobs are thrown out by a spring worked 


automatically. See also CORN-SHELLER, page 628. 
Shell-fou-gasse’. (Fortification.) A mine 
charged chiefly with 
: Fig. 4983. shells and covered 
with earth. 


Shell-gage. 
(Ordnance.) Anin- 
strument for verify- 
ing the thickness of 
hollow _ projectiles. 
It is provided with 
a set of removable 
curved arms a, each 
correspondin 


into a socket on the 
leg 6 of the calipers, 
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ing up comminuted material. See SANnp- 
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and are inserted within the fuse-hole of the shell. 
The thickness of the wall is measured between the 
points of the arma and lege. The arcd is - 
ated so as to show the proper thickness for each cali- 
ber, any deviation from which beyond certain limits 
causes the rejection of the shell. 

Shell-gold. Chips or thin lamina of gold pre- 
pared by beating ; applied to surfaces for decorative 
purposes. 

hell-gun. (Ordnance.) One for throwing shells 
or bombs. 

Shell-hook. (Ordnance.). A pair of tongs Fig. 4984. 
with hooks which are inserted into the ears 
of a shell and by which it is carried to the 
mortar. 

Shell-pump. (Well-boring.) A tube 
with a clack-valve at its foot, used for re- 
moving the detritus from a bored shaft. A 
hollow cylinder having an inwardly openin 
valve at bottom, attached to the lower en 
of the boring-rod for the purpose of bring- 


Shelv'ing. 1. (Husbandry.) Additional top 
rails to a cart or wagon for enabling it to hold a 
larger load of bulky material, such as straw, sheaves, 
or hay. 

2. Arrangement of shelves in a store or wareroom, 
to hold goods or stock. 

Sheth. That portion of a plow— sometimes 
called the post or standard — which is attached at 
its upper end to the beam and at points below af- 
fords places of attachment for the share, mold-board, 
and landside in ordinary plows. In shovel-plows 
it fills a similar function as the part to which the 
share or shovel is secured. 

Shield. 1. (Weapon.) A portable defensive 
armor carried in front of the person. 


The ancient Greek shield, as described by Homer, was long 
enough to cover the man from the face to the knee. This was 
exceeded by the parise of the Middle Ages, which was as tall as 
& man, and was carried by a pavisor, who therewith shielded an 
archer. It was also carried in assaults on fortifications. 

The Roman troops were drilled in modes of combining their 
shields so as to make a carapace, each soldier holding his shield 
aloft, the shields overlapping in such a manner as to glance of 
arrows and other missiles. if was called a testudo, from its re- 
semblance to the back of a tortoise. 

The shield of the Roman legionary was of wood covered with 
leather, and studded with metal ; it was 4 feet by a 

abe shield of the ancient Briton was round and of basket- 
work. 

The Norman shield waa kite or pear shaped. 

In the time of Edward IV. it had become triangular. 

In South Africa it is made of rhinoceros hide. 

The shield fell out of use when the broadsword was exchanged 
for the small sword and rapier. The introduction of fire-arms 


: to & | has farther changed the tactics, and the shieid is a thing of the 
particular kind of | past with civilized nations. 


shell, which screw | 


It would be a grateful accessory to the sharpshooter under 
some circumstances. 


2. (Hydraulic Engineering.) The shield used by 
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Brunel during the ex- 
cavation of the Thames 
tunnel consisted of a 
“) strong iron framing, 
= ad divided into compart- 
EZ ments ¢ c’ c”, within 
C “= which the men worked. ! 

le | |e The top and bottom gat 
4~ were formed of inde- é 
 & Ze) ndent sections a a’ 
<1 al b’, which were ad- 
2b vanced alternately by 


Fig. 4987. 
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Brunel's Stield ( Thames 

Tunne!). Shield for Corn in Plowing. 
means of jack-screws, and the front was protected by 
ranges of boards d d, which were separately removed 
to enable the men to excavate the mass of earth in 
front by small portions at a time, and then replaced 
as the sections advanced to secure the soft ground 
from pressing into the shield. The arch of brick 
was built in behind as the shield advanced. 

3. (Hushundry.) <A fender-plate attached to the 
share of a corn-plow to keep clods from rolling on to 
the young plant. 

Shield-ship. (Nautical.) One carrying mov- 
able shields to protect the heavy guns except at the 
moment of firing. This was superseded by the 
Timby turret, or revolving tower. 

Shift. 1. (Break-joint.) A mode of arranging the 
tiers of plates, bricks, timbers, anita etc., so that 
the joints of adjacent rows shall not coincide. 

In wooden ships, the shift is so arranged that in 
any given cross-section there are at least four strakes 
of plank to one buét. 

n brickwork the joint is alternate. See Bonp. 

2. (Mining-engineering.) A fault or dislocation 
of a lead, seam, or stratum, accompanied by depres- 
sion of one portion, destroying the continuity. A s/ip. 

3. A turn of men; as a day-shift and a night- 
shift. A double shift or single shift indicates two 
sets or one set of men toawork. A three-turn shift 
consists of three relays, working eight hours each. 

Shift’er. (Knitting-machine.) One of the beard- 
less needles (or awns, as they have no eyes) which, 
by suitable mechanism under the control of their 
attendant, operate to disengage the outer loops of 
the course and put them on the next inner or the 
next outer needles for narrowing or widening. 

Shift’er-bar. (Knitting-machine.) <A he hav- 
ing stops or projections, whose office it is to stop one 
needle-carrier bolt while they lift the other needle- 
carrier bolt. 

Shifting. (Nautical.) The parting of tackle- 
blocks which have been pulled together. Fleeting. 

Shift’ing-bar. (Printing.) A cross-bar remov- 
ably dovetailed into a chase. 

Shift/ing-gage. An adjustable gage. 

Shift'ing-plank. (Ordnance.) An oaken plank 
6 feet in length by 1 foot wide and 2} inches thick, 
and beveled at each end ; used, in conjunction with 
the rollers, blocks, and other implements for me- 
chanical maneuvers, for shifting cannon from one 
level to another. 

Shift’ing-rail. (Vehicle.) An upper rail or lazy- 
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Fig. 4988. 


Shifting- Rats for Carriage- Tops. 


back to a buggy or carriage, removable at pleasure. 
In the exam ne ths upper rail is detached from the 
seat by the disengagement of its feet from the slots 
in the upper edge of the seat, back, and sides. 

Shim. 1. (Machinery.) A thin piece of metal 
placed between two parts to-make a fit. It is some- 
times used in adjusting the parts of a journal-box to 
the crank pin or wrist either in the original fitting 
or in taking up lost motion. 

2. (Stone-working.) One of the plates in a 
jumper-hole to fill out a portion of the thickness 
not occupied by the wedges or feathers. 

3. (Agricultural.) A shallow plow for breaking 
the surface of land and killing weeds. 

Shin. (Railway-engineering.) A fish-plate. 

Shin-boot. (Jfenage.) A horse boot having a 
long leather shield to protect the shin of a horse 
from being injured by the opposite foot ; used on 
trotting horses. 

Shin'gle. (Building.) A thin piece of wood, 
having parallel sides 
and thicker at one 
end than the other ; 
commonly used as a 
roof-covering, instead 
of slates, tiles, or 
metal. 

Shingles are made 
either by riving and 
shaving, or sawing; 
or they are sawed and 
planed; or they are 
cut from the steamed 
block by powerful 
knives. 

Shingles are laid with one third of their lengths 
to the weather. They are usually 18 inches long, 
and so have 6 inches of margin ; this is the gage of 
the shingle ; the other two thirds is cover. The ex- 
cess over twice the gage is the lap or bond. 

The width of a shingle is about 6 inches in the 
mode of counting, so that a shingle of 12 inches run- 
ning width counts as two. Boxes of a given size are 
made to pile them in, which saves trouble in count- 
ing; the clamp or yoke is then put around them, 
and the bunch removed. See patent 72,581 of 1867. 

Pliny says that the best shingles are made of oak, but they 
are more easily cut from pine. He cites Cornelius Nepos to the 
effect that down to the time of the war with Pyrrhus, Rome was 
roofed solely with shingles, a period of 470 years. It is to be 
presumed that they gave way to tiles, which maintained their 
supremacy in Europe till the introduction of slate. 

Machines are made for riving, suwing, cutting shin- 
gles ; also for planing and jointing the rough shingle. 

Shin’gle—joint/ing Ma-chine’. A machine for 
truing the edge of a rough shingle. It is of the na- 
ture of a saw or a circular planer, and acts upon the 
edge of the shingle, which is pushed along the bench. 

Shin’gle—ma-chine’. 

In the example (Fig. 4990). the shingle-block is held by jaws 
in e carriage a which reciprocates to and fro over the horizontal 


Fig. 4989. 
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Evarts’ Shingle-Machine. 


saw >. As it makes the feed-stroke, the saw cuts 
a shingle from the block, and as the carriage a 
returns, the table tilts, a jaw opens and drops the 
block ; the jaw being closed, the is again 

ushed forward to have a shingle sawed from the 

wer edge of the block; on its return the table 
is tilted in the other direction, so as to cut 
shingles, butts and points, from the block. To 
alter the thickness of the shingle, turn the set- 
screws in the tilting-table up or down, as the 
case may be. To alter the taper, turn the set- 
screws in the tilt-handle. 

Fig. 4991 is a machine in which the circular 
saw and jointer are on the same frame. The 
block is held by spiked rolls in a carriage which 
presents the bolt, butts and points alternately. 


Fig. 4991. 
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Parker's Shingle-Machine. 
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the wood. The result is a smoother surface, approximating 
that of a shaved shingle. . 
In Fig. 4992, the machine has an automatic clamp and a 
tilting frame ; the bolt is fed automatically to the circular saw 
at a comparatively slow speed, and returned at a faster rate. 
The saw is formed of circular segments around the blades 
which form a chute to off the sawdust. At the end of 
its back stroke the counter ce rises, unclamps the block, 
which drops, and is reclamped when the effective stroke com- 
mences. ‘The belt-frame is oscillated by a crank which is 
operated by a worm-wheel and belt from the saw-shaft. 
Fig. 4993 is a longitudinal section of a machine with two bolt- 
' clamps, running together, one block yielding a shingle as the 
_ carriage passes in one direction,and the other, on the return, 
being presented to the saw on the opposite side. The reciprocat- 
ing block-carriage is supported on a tilting track alternately in- 
| clined to the plane of the saw in opposite directions. The blocks 
| are tilted by a rotary table,so that the butts are cut from alter- 
' pate ends of the blocks. 
| Fig. 4994 is a top view of a machine of this description. The 
bol is reciprocated by means of a cross-head with a 
straight slot in which works the wrist-pin of a crank which 
| gives to the an unequal ve reciprocation ; the 
diamond-shaped slot in connection with the wrist-pin of the 
crank working therein gives uniform feed to the bolt-carriage. 
The dogging devices act automatically and operate by weight 


and spring respectively. The two double taper-cams on one 
shaft alternately tilt the block to give taper to the shingles. 
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The saw used has a diameter twice the length of the shingle 
to be sawed, and the block is presented sideways to the saw, so 
that the cuts of the teeth are nearly parallel with the fibers of 


Shingle- Machine. 


Shin’gle-mill. A saw-mill for cutting logs into 
shingles. 

Shin/gle-nail. A cut nail (6d.) of proper size 
for fastening shingles on a roof. 

Shin’gle-plan/ing Ma-chine’. A machine in 
i's which roughly rived or sawn shingles are faced by 

planing in the direction of the grain of the 
{_) wood. 
Tie In Fig. 4995, the shingle blank is placed in one of the 
wedge-shaped pockets on the outer surface of the endless 
carrier, and passes beneath the rotary cutter, which re- 
moves the portion above the carrier. 

There are other forms of planing-machines specially 
adapted for surfacing shingles. 

Shin’gler. An eccentric wheel or roller re- 
volving within a concave and pressing the dross 
out of the loop or ball from the puddling-furnace, 

In the figure, the Joop a is pressed between the 
three cam-rolls bc d, the first of which has a collar 0’ 
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Shingle- Planing Machine. 


at each end, between which the other two work 5 ¢ 
is adjustable by a screw c’, and d is backed by a 
screw @’, which yields when the thickness of the bar 
is excessive, and is brought back to place by a 
weighted lever on the axis of the wheel ¢, which 
engages with the pinion f that turns the screw. 


The squeezed bar drops on to the bed-plate g of the . pace 
pressed longitudinally by a 
See SQUEEZER ; TRIP-HAM- | 


machine, and is then 
bell-crank lever device. 
MER ; STEAM-HAMMER, 


In Siemens’ 
balls, the ball is placed on a turn-table and subjected to the 
pressure of three or more hydraulic rams advanced simulta- 
neously toward it horizontally in radial directions. The press- 
ure being relieved and the rama withdrawn by counterweights 
and springs, the turn-table is partly turned soas to present fresh 
por uous of the ball to the rams, which are again advanced. 

en the ball has thus been squeezed all round,a ram or screw 
head is brought to bear on it vertically, and the rams are ad- 
vaneed with s higher degree of pressure, after which the con- 
solidated metallic mass is withdrawn to be rolled, hammered, or 
converted into steel. To economize power, two sources of hy- 
draulic pressure are employed, the one giving a low presaure for 
the first part of the operation, and the other a much higher 
pressure for completing it. Instead of using a number of sep- 


worked from one hydraulic cylinder, 
power. 


Shin’gle-riv/ing Ma-chine’. One in which a 
block is fed to the knife, or the knife to a block, 
from which a shingle is split with the grain. See 
also SHINGLE-MACHINE. 

In the example (Fig. 4997), the block lies in the 
hopper, and a portion projecting below is split there- 
from between the stationary and reciprocating knives 


or by steam or other 
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| effects this object most 
| thoroughly, but not so 


how termed a bloom, 


arate hydraulic cylinders, the several pressure-heada may 


SHINGLING-BRACKET. 


Shingle Ricing and Planing Machine. 


X Z, which are in the same plane. The blank is 


| then forced to the feed-rollers, which carry it be- 
| tween the upper and lower shaving-knives and the 


edging-knives Z? F?2; the upper knife Y is grad- 
ually depressed to give the taper to the shingle pass- 
ing endwise beneath it. The shingle is split, shaved, 
tapered, and jointed at one continuous operation. 
Shin’gle-saw. See SHINGLE-MACHINE. 
Shin’gle-trap. 


(Hydraulic Engineering.) A 


structure of posts or piles and boards fastened there- 
to, raised some distance above the surface of a beach, 
and operating to catch shingle, sand, ahd silt, so as 
to prevent the denudation of the shore and the en- 
croachment of the sea upon the land. See Grorn. 

(Lron-working.) The operation of 
It is per- 


Shin’gling. 
removing slag, etc., from puddled iron. 
formed in a_ strong 
squeezer, or under the 
trip-hammer. Its object 
is to press out as per- 
fectly as practicable the 
liquid cinder which the 
ball still contains ; it al- 
so forms the ball into 
shape for the puddle- 
rolls. A heavy hammer 


Fig 4995 


Shingling- Bracket. 

cheaply as the squeezer. 
he ball receives from 15 to 20 blows of a hammer, 

turned from time to time as re uired ; it is 

and is ready to be rolled or 

hammered ; or the ball is passed once through the 


ueezxer, and is still hot enough to be d through 
rocess for shingling and compressing puddled a , 8 eae ug 


he puddle-rolls. See TRIP-HAMMER ; SQUEEZER ; 


| STEAM-HAMMER. 


Fig. 4999. 
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Shin’gling-brack’et. A device to enable a 


carpenter to stand on a roof while nailing on shin-— 


es. 

Shin’gling-gage. A device for adjusting 
shingles in the proper position for nailing. In the 
example, the butts of the shingles are placed against 
the bar B, which is adjusted by the gaging-straps 
E E after each course of shingles is nai ot 

Bhin’/gling-ham’mer. (J/etal-working.) The 
tilt or other power hammer which acts upon the 
ball from the puddling-furnace and forces some of 
the remaining impurities therefrom. The iron is 
converted into a bloom, which may be rolled at the 


same heat and be thereby converted into bar-iron. | 


The bars may be cut and made into fagoés or piles 
for reheating and rerolling. For some purposes, or 
with some qualities, the bars, after the single rolling, 
are in a merchantable condition. 

Blooming is used as synonymous with shingling, 
and is sometimes called ¢ilting, as it was always per- 
formed with a tilt-hammer until the steam and other 
power haminer and squeezers were introduced. 

Shin’'gling-hatch’et. A tool with a poll, used 
in nailing on shingles, a bit for occasionally trimming 
them to fit, and a claw for drawing the nails. 

Shin’gling-mill. (AMelal-working.) A rolling- 
mill or forge, where puddled iron is hammered to 
remove the dross, compact the grain, and turn out 
malleable iron. 

Shin’gling-tongs. Heavy tongs, usually slung 
from a crane and used in moving the ball of red-hot 
iron to and beneath the trip or steam hammer. 

Ship. (Nautical.) <A three-masted vessel, with 

uare sails on each mast. 

Noah’s ark being 300 cubits long, 50 broad, and 30 
high, and the cubit being that estimated by Mr. 
Greaves, would make the ark 547 feet long, 91 feet 
2 inches wide, and 54 feet 8 inches high. 25,820 
tons capacity. 

The proportions are relatively much like those of 
the ‘‘Great Eastern,” which was about 18,000 tons. 

Ships with masts, yards, and square sails are shown 
in the ancient paintings of Eléythya, Egypt. 

The Bible and other historical authorities agree in 
giving precedence to the Phenicians in the matter 
of maritime navigation. Jacob (1689 B. c.), in as- 
signing prophetically the dwelling of Zebulon, placed 
him ‘‘at the haven of the sea, and he shall be for a 
haven of ships, and his border unto Zidon.” Zebu- 
lon failed, it may be mentioned, to possess the land 
assigned to the full extent. The same may be said 
of Dan, Simeon, and other tribes for a period of nearly 
five hundred years after Joshua led them across Jor- 

n. 

The prophecy of Balaam, about 1452 B. c., that 
Assyria should be destroyed by people who should 
come in ships from the coast of Chittim, was more 
than 1,000 years before the accomplishment. The 
deportation of the Jews to Egypt in ships under the 
Ptolemies and Titus was foretold by Moses, about 
1450 B. c., as the result that follows unfaithfulness 
on the part of the people whom he led and served. 
See also Ezekiel, chap. xxvii. 

The ships on the Nile for navigating during the 
inundation are from 10,000 to 24,000 bushels burden. 

Some of the Nile vessels in former times were very 


a 
iodorus mentions one built by Sesostris, about 
478 feet long. 

One built by Ptolemy Philopater was 420 feet 
long, 57 feet beam ; was 83 feet high, and carried 
4,000 rowers, 400 sailors, 3,000 soldiers. It had 40 
banks of oars, the largest of which were 57 feet long 
and weighted with lead in the handles. . 


| The royal barge on the Nile was nearly as large. 


The galley built under the superintendence of Archimedes for 
| Hiero, of Syracuse, was constructed by Archias of Corinth. It 
had 20 tiers of oars and 3 decks, the middle deck having on each 
side 15 dining-apartments, besides other chambers, sumptuousl 
, furnished, and the floors paved with mosaics from the story of 
the Iliad. On the upper deck were gardens with arbors of ivy 
and vines, and a temple of Venus paved with agates and roofed 
| with cypress wood. It was adorned with pictures and statues, 
and furnished with couches and drinking-vessels. It had a 
Hbrary, baths, cabins for the soldiers, and stabling for 20 horses. 
In the forecastle were 2 immense cisterns, one of fresh water for 
consumption, and the other of salt water fora fish-pond. From 
the sides of the vessel projected ovens, kitchens, mills, and other 
offices palit upon beams, and each supported by a caryatid 9 
feet high. 
_ Around the-deck were 8 wooden towers for defense, the garri- 
son of each being 4 soldiers and 2 archers. On this upper deck 
was the catapult for hurling stones of 300 pounds weight, and 
the ballista for throwing darts 18 feet long a distance of 300 


yards. 

The ship had 4 anchors of wood and 8 of iron, and the pump 
for removing bilge-water was the Archimedean screw. The crew 
, for evolutions was 600 men, and the commissaries’ stores included 

60,000 bushels of corn, 10,000 barrels of salt fish, and 20,000 
| barrels of salt meat. She was at first called the ‘‘ Syracuse,’’ 
one area the ‘‘ Alexandria.” The mainmast came from 

land. 

iero became tired of his great toy, and put the vessel to 
carryingcorn. Finding the draft of water too great to enter 
any of the surrounding harbors, which detracted from its use- 
fulness, he had to get rid of it like a kin ; 80 he loaded it with 
corn and sent it to Alexandria (coals to Newcastle), as a present 
to Ptolemy, king of Egypt, who admired. examined, emptied it, 
and hauled it on shore, and then forgot it. So does history, for 
that is the last we hear of it. 

The penteconter is mentioned by Herodotus (I. 152). It had 
60 rowers, who sat 25 on a side, on thwarts of the same level. 
; The navy of Polycrates consisted of penteconters. 

Biremes, where the rowers sat in Z ranks, on different levels, 
were probably invented by the Phoenicians, and were known to 
| the Assyrians in the time of Sennacherib. One is represented 
' in the palace of that monarch at Kouyunjik. 
Triremes were invented by the Corinthians about 750 B. o. 
Fig. 5000 is a view of a Roman biremis, or two-banked galley. 
| The Romans, by the account of Livy, first became aware of the 
) importance of a fleet during the second Samnite war, B. c. 311. 


b 
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Fig. 6000. 


Roman Biremis. 


As their colonies spread, especially when the Pontian Islands 
were embraced in their bounds, the necessity grew. In the 
time of the first Punic war the Romans became a maritime 
power, clearly foreseeing that in default of a navy Carth 
could not be subdued. See also Smith’s ‘‘ Dictionary of Gree 
and Roman Antiquities,’’ p. 783 e¢ seq. 

A. D. 1500. The “ Great Harry,’ constracted by Henry 
VII., was the first ship of the English royal navy. Previous to 
this the navy consisted of veasels furnished by certain maritime 
towns. 

1515. The “ Henry Grace de Dieu,’’ of 1,000 tons and 122 

ns, mostly of small caliber, was built under the orders of 

enry VIII. It was a sea-going failure 

The “ ee built by Francis I., ditto. 

1603. The English navy consisted of 42 ships. 

1610. The “ Prince,’’ 1,400 tons, built by James I. 

The ‘‘ Carrack”’ was a large ship. The ‘‘ Santa Anna’”’ was 
the property of the Knights of St. John, of about 1,700 tons, 
sheathed with lead, and bullt at Nice, 1530. It was a sre 
fortress, and aided Charles V. in taking Tunis in 1585. It 
a crew of 300 men, and 50 pieces of artillery. 


, 
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Of celebrated voyages may be mentioned that of the Pheeni- ‘ tical Dictionary."? London, 1863. Totten’s ‘ Naval Text-Book.’? 
cians in the time of Pharavb Necho (b. c. 61U) in circumnavi- New York, 102. * Sailor's Word Book.’ Adm, Smyth. Lon- 
gating Africa. | don, Ise7. ‘‘Shipbuilding,’? by Kankine, Watts, Barnes, and 

Christopher Colon in crossing the Atlantic, 1492. ! Napier. Wiley & Sons. New York. 
ge: Sher al MEO BUDE ne CADE OLS Ce CRe oneal: | In Plate LIX., the upper figure is a longitudinal 

Ferdinand Magellan in discovering the Pacific Ocean, into+ Midship section of a steam sloop-of-war, carrying 22 
which he sailed frum the Straits of Aigellan, November 2%, guns, Vessels of this class are of 1,100 to 1,200 
120, and which he named the Pacific Ocean. He sailed across : : ‘ 
the Pacific, reaebed the Ladrones, was killed by mutineers ; the vous measurement, and have ENEMIES of 200 to 300 
vessel anchored at Tidore, November 8, 1521, having been at | horse-pow er. 
bea 27 months. The next view shows the gun or spar-deck plan of 

Sebastian de Eleano, Magellan's lieutenant, doubled the Cape the sane 
of Good Hope, and on September 7, 1522, the ‘ San Vittoria ” TH, Lecce be ? 7 
aichored at St ‘Lucar, none Seville, Spains the dist circunis: The low er or berth deck is not shown by plan view. 
navigation of the earth. | It contains the cabins, state-reoms, and accommoda- 


Fig. 5001. tions for officers and crew in vessels of this class. 


a - The sectional plan of the upper hold shows the 


arrangements of the lower deck, the bins for stores, 


stowage of the hatch, chain-cable lockers, arrange- 
ment of boilers, and general distribution of fuel ; 
‘also magazine and shell-room. ; 

The plan of lower hold shows the arrangement of 
keelsons, engine-bearers, and boiler-bearers, stowage 
of tanks and provisions in fore-hold, and details of 
‘mnavazine and light-room. 


After-timbera. . Bulkhead. 


Proportions of Ocean Steamers. 


a, Baltimore,” N. G. Lloyd's line. Length, 185 feet ; beam, 
29 feet: length to breadth, 6°38 

b, ** Peruvian,’ Allan line. Length, 270 feet; beam, 38 feet: 
length to bremith, 7:11. 

e,‘* Moravian.’ Allan line. Length, 290 feet; beam, 39 feet ; 
length to breadth, 744. 

d,* Leipzig,’ N.G. Llovd's line. Length, 290 feet; beam, 
89 feet: length to breadth, 7-44. 

e, ‘' Minnesota,’’ Williams & Guion line. Length, 332 feet: 
beam, 42 feet: length to breadth, 7-90. 

f,* Rhein,’’ N. @. Lioyd’s line. Length, 332 feet ; beam, 40 
fect: length to breadth, 8:3). ; 

g,* Westphalia,’ Hamburgh line. Length, 340 feet ; beam, 
40 feet: length to breadth, 8-50. 

A, ‘* Pennsylvania,” American & 8. Co. Length, 343 feet : 
beam, 43 feet: length to breadth, 7:91. 

t, “ Russia,’ Cunard line. Length, 358 feet ; beam, 43 feet; 
length to breadth, §°33 

9, Queen,’ National line. Length, 358 feet ; beam, 41 feet ; 
length to breadth, 8°73. 

kK,‘ Ville du Havre,’ French line. Length, 423 feet; beam, 
49 feet: length to breadth, 8°63. 

i, °* City of Montreal,” Inman line. Length, 433 feet; beam, 
44 feet : length to breadth, 94. 

m,‘* Atlantic,” White Star line. Length, 4385 feet ; beam, 
41 feet: length to breadth, 10-61. ‘ 

The following works on seamanship may be consulted : — 

Falconer’s © Dictionary.” ‘‘ The Ship, its Origin and Pro- 
gress."* Steinitz. London, 1949 © Sheet Anchor.” | Lever, 
London (Aim. ed.), 1854. Kedge Anchor“ New York, 1852. 


Luce’s ‘* Seamanship."* Newport, R. 1., 1863. Young's ‘* Nau- | 


| Ship'build-ing. See under the following heads: 


| Air-port. 


Anyle-iron. 
Apostles, 
Appendages. 
Apron. 
Arch-board. 
Armor-plating. 
Auxiliary screw, 
Backing. 
Balance-frame. 
Balance-section. 
| Baleony. 

Bay. 
' Beak. 


‘ Beak-head beam. 


| Bean. 

| Beam-line. 
Bearding. 

' Bearding-line, 
Bearings, 

Rend. 
Bending-strakes, 


| Berth and space. 


Bevel. 
Beveling. 
Beveling-board. 


~ Beveling-edge. 


Bilge 
Bilze-board. 
Bilyve-keel. 
Bilge-picce. 
Bilge-plauk. 
Bilze-pruunp. 
Bilee-ways, 
Rilt-boards, 
Bills. 

Bindings. 
Binding-strakes. 
BRitt-heads, 
Ritts. 
Black-strake, 
Body: plan. 
Realy -post. 
Bollurd-timber. 
Bolster 

Bolt-a uger, 
Bolt-strake. 
Booby-lhatch. 
Boundary line. 
Bow-lines, 
Bracket. 
Breadth-line. 
Break. 
Breast-beam. 
Breast-hook, 
Breast-rail. 
Breastwork. 
Breech. 
Bridye. 
Bridle-port. 
Broadside. 
Builling-block. 
Buildiny-slip. 
Bulge-ways. 


Anchor-stock planking. 


Butt. 

Buttock. 
Buttock-line. 
Cahle-tier. 
Caboose, 

Caulking. 

Camber. 
Cant-timber, 
Cap-seuttle, 
Carline. 
Carvel-build. 
Cat-beam. 
Cat-hole, 

Ceiling: 
Center-line. 
Chiain-beolt. 
Chuin-loeker pipe. 
Chain-plate. 
Chain- wale. 
Channel. = 
Chase, 

Chock. 

Clamp. 
Cliuch-built. 
Clincher-built, 
Clinker-built. 
Coal- bunker. 
Coayings. 

Cock -pit. 
Companion. 
Companion-ladder. 
Compass-timber. 
Conversion. 
Copper-bottomed, 
Coypper-fastened. 
Counter. 
Counter-rail. 
Counter-timber, 
Cove. 

Cowner. 

Cradle. 

Cross- beam. 
Cross-chock. 
Crogs-pawl, 
Cross-piece, 
Cross-spall. 
Cross-timber. 
Crutch. 
Cutting-down line. 
Cutting-down staff. 
Cutwuter. 
Dayger-picce, 
Daygver-plank. 
Dead-loor. 
Dead-tlat. 
Dead-light. 
Dend-rixing 
Deail-wood. 
Dead-works. 
Deck, 

Deck and side lights. 
Deck-hook. 
Deck-plate. 
Development. 
Diagonal-built. 
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Plan; on line a. 


Section; on line c. 


See page 2154, 


pieneedi Google 


Diagonal! lines, 
Diagonals, 


Diminixhing-stuff. 


Dog-shore. 
Double futtocks. 
Dowsinyg-cheeks. 
Drift-piece. 
Dump-bolt. 
Entering-port. 
Expansion. 
Face- piece. 
False keel, 
Fashion-piece. 
Fay. 
Faving-surface. 
Fender-bolt. 
Fife-rail. 
Fizure-head 
Filling. 
Filling-timber. 
Fit-rod. 

Flat. 

Floor. 
Floor-head. 
Floor-plan. 
Floor-timber. 
Flush-deck. 
Foot-waling. 
Forecastle. 
Fore-foot. 
Fore-hook. 
Fore-rake, 
Fork-beam. 
Forming. 
Frame. 

Free board. 
Furring. 
Futtock. 
Futtoeck-plank. 
Futtock-plates. 
Futtock-shrouds, 
Gallery. 

Galley. 
Gangway. 
Garboard-strake 
Gore. ’ 
Gripe. 
Ground-timbers. 
Ground-way, 
Guard. 
Gun-deck. 
Gun-room. 
Gunwale. 


Half-breadth plan. 
Hulf-breadth staff 


Half-tloor. 
Half-port. 
Half-timbers. 


Hammock-nettings. 


Hang. 
Hanzing-knee. 
Harpings. 
Hatch. 
Hatchway. 
Hawse-hole. 
Hawse-piece. 
Head 
IHead-knee. 
Head-ledyge. 
Heel. 
Heel-post. 
Hight-staff. 
Hog-ehain. 
Hov-frame. 
Hold. 
Hold-beam. 
Hood. 
HooJing-end. 
Hook. 
Horse-iron. 


Horseshoe-clamp. 


Horsing-up. 
Hull. 
Hurricane-deck. 
Hydraulic block. 
Ice-breaker, 


Independent piece. 


Inner post. 
Keel, 

Keelson, 
Key-model. 
Knee. 
Knight-heads. 
Knuckle-timber 
Lace-piece. 
Land. 
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Landiny-strake. 
Lapstreak, 
Launch, 
Ledges. 
Lee-board. 

Lee fanige. 


Lengthening- pieces. 


Level lines. 
Light 
Light-port. 
Light-room. 
Limber. 

Lim ber-holes 
Limber-strake. 
Line. 
Loiving-knees. 
Long timber. 
Loof. 


Main-breadth line 


Main piece. 
Making-iron 
Manger 

Mast. 
Mast-carling. 
Midship-bend. 
Mold 
Molding. 
Molding-edge. 
Moot. 
Munnions. 
Navel-hood. 
Newell. 

Nog. 

Orlop. 


> Pad. 


Padidle-box. 
Paddle-wheel. 
Pale. 

Pallet. 
Partuers. 
Paying. 
Pillow. 

Pin. 

Plan. 
Planking. 
Planking-clamp. 
Plank-shear. 
Ploe 

Poop. 
Poop-deck, 
Poppet. 

Port. 
Port-flange. 
Porthole-closer. 
Port-lid. 
Port-sash. 
Propeller. 
Pump-dale. 
Pump-well. 
Quarter. 
Quarter-deck. 
Quurter-gallery, 
Quick work. 
Rabatment 
Rabbet 
Race-knife 
Raft-port. 
Rail. 

Rake. 

Rain. 
Reaming-iron. 
Relieving-gear. 
Rib. 

Ribband 
Ribband-line. 
Rider. 
Riding-bitt. 
Rising. 
Risiuyg-floor. 
Rising-line 
Rising-square. 
Rising-wood. 
Risings. 


Room and space staff. 


Rouch-tree rail. 
Round-house. 
Round-up. 
Rove. 

Rudder. 
Rudider-band. 
Rudiler-case. 
Rudder-chains. 
Rudder-coat. 
Rudder-post. 
Rule-stalf. 
Run. 


i 


Rung. 


' Rung-head. 


Saddle. 
Sanison-post. 
Scantling 
Screen-bulkhead. 
Screw. 


' Scerew-alley. 


Screw-post, 
Screw-well. 
Seupper. 
Scuttle. 
Sean. 
Set-bolt. 
Set. 
Shaft-alley. 
Shatt-pipe. 
Shaping. 
Sheathing 
Sheer. 
Sheer-line. 
Sheer-plan. 


: Sheer-strake, 


Shelf. 

Shift. 

Shole. 

Shore. 

Siding. 

Sister Keelson. 
Skeg. 

Skin. 

Slee. . 
Sleeper. 

Slice. 
Sliding-keel 


' Slidiug-way. 


Slip. 

Slip-way. 
Snaped timber. 
Sny. 

Suving. 

Sole. 

Spales. 
Span-shackle. 
Spar-deck. 
Spiling. 
Spirketing. 
Sponson, 
Sponson-rim, 
Spring-beam 
Spurs, 

Square frame, 
Square stem 
Square timber. 
Square tacks 
Staff. 
Stanchion 
Standard 
Staple-Kuee. 
Station 

Stealer 
Steerage. 
Steering-wheel. 
Steeving. 


Ship’build-ing-dock. 
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Stem. 
Stem-knee, 
Stem- piece. 
Stem post. 
Stemson. 
Step. 
Stepping-line. 
Stern. 
Stern-frame. 
Stern-post. 
Sternson. 
Stirrup. 
Stocks. 
Stomach-piece. 
Stool. 
Stopper-bolt. 
Stbpping-up pieces, 
Straight of breadth. 
Strake. 
String. 
Stringer. 
Surmiark. 
Sweetening-cock. 
Sv phering. 
Tabernacle 
Tabling. 
Taffrail. 
Tank. 
Tenplet. 
Term. 
Term-piece. 
Texus. 
Thick-stuff. 
Throat. 
Timber and room. 
Timber-hatch. 
Timber-head. 
Top and butt. 
Top sie. 
Top timber. 
Top-timber ne. 
Touch. 
Towing-post. 
Trail-boand. 
Transom. 
Tread. 
Tree. 
Treenail. 
Trigger. 
Trimming. 
Tuck. 
Tunibling-home. 
Twin-screws. 
Waist. 
Wale 
Washboard 
Water-lines. 
Water-way. 
Way. 
Wing 
Wing-passage. 
Wing-transom. 
Wood-lock 
Wrain-bolt. 

A chamber with a floor 


and walls of stone masonry, having an opening to- 
ward the adjoining harbor, which can be closed when 
required by a pair of folding gates or by a floating 


caisson gate. 


he size is according to the length 


and beam of the vessel designed to be built in it. 
The sides slope off in a series of steps at about an 
angle of 45°, so as to form abutments for shores and 
seallolding. The width at top is equal to the width 
at bottom plus twice the depth. See also Dry- 


DOCK ; GRAVING-DOCK. 


Ship-jack. A compact and portable form of 


hydraulic jack, adapted 
for litting ships and oth- 
er heavy objects; the 
number required being 
proportionate to the 
weight. The launch of 
the ‘Great Eastern” 
was ultimately effected 
by the employment of 
these jacks. 
Ship-pen/du-lum. 
A pendulum with a grad- 
uated arc, used in the 


Fig 6002. 


SHIP’S ARMOR. 


SHODER. 


navy to ascertain the heel of a vessel, so that 


allowance may be made in laying a gun for the in- | 


clination of the deck. 

Ship’s Ar’mor. See ARMOR-PLATING. 

Ship's Berth. (Nauwtical.) a. The position oc- 
cupied by a ship in an anchorage or dock or beside 
a wharf. 

b. A standing bed-place on shipboard. 

Ship’s Pump. A suction-pump for freeing a 
ship’s hold from 
water. That il- 
lustrated is pro- 
vided with a 
chamber H above 
the deck, with 
which the head 
of the pump-bar- 
rel and foot of 
the suction-tube 
A communicate. 
The cover # and 
valve F are re- 
movable, so 
that ready ac- 
SS cess may be 
AW ) had to the inte- 

oe Nor of the pump. 

: + Downton’s 

pump is used in 

the British navy 

as a bilge, deck-washing, and fire-engine pump. It 

has three buckets, one above another, in the barrel, 

and an air-chamber in the head, so as to discharge a 

continuous stream of water. When fitted with deck 

or suction plates, it is capable of drawing water from 
three to six different parts of a vessel. 


=F 


Ship’s Pump with Hose. 


Ship-thim’ble. (Nautical.) An eyelet or me- 
tallic grommet, forming an eye in a sail or to a rope. 

Ship’wright’s Tools. See Woop - worKING 
Toots AND MACHINEs. 


Shirr. (Fabric.) An elastic cord inserted in cloth | 


or between two pieces. See RusBER THREAD. 
Shirred Goods. (Fubric.) Goods with elastic 
cords (shirrs) interwoven in suspenders, garters, etc. 


Shirt’ing. (Fabric.) Bleached or unbleached 
cotton cloth, of quality and texture suited for under- 

rments. 

Shive. 1. A bung. 


2. The scale or bark removed from the fibrous 
portion (hare) of hemp and flax in braking. 
3. A SHEAVE (which see). 


A machine for cutting shives or bungs. It has 
heads a and d, between which the board, out of which 
the bungs are to be cut, is placed. The cutters cc’ 
are on a hollow spindle, which is rotated by a band 
en the pulley &. 6’ is a loose pulley. The board to 
be cut being in position, the lever e is moved, driv- 
ing forward the head d and forcing the board against 


Shive- Cutting Machine. 


the head a, which retreats, allowing the cutters ¢ c’ 
to make an annular groove, which goes through the. 
board and produces a bung. The lever is then 
backed ; the head @ is advanced by means of the 
weight, which acts upon the rear of the spindle, and 
the bung is forced from between the cutters and 
drops to the floor. . 
hiv/er. 1. A small sheave. 

2. A small hig or key. 

Shoad; Shode. (Mining.) Surface ore in pieces 
mixed with other matters, and indicating the owtcrop 
of a lode or vein in the vicinity. 

The method of finding the vein by tracing the 
shoadstones to their source at the strike is called 
shoading. Holes dug to prospect or intercept the 
vein are called shoad-pits. 

Shoal-a-larm’. An audible alarm consisting of 
a bell, whistle, or trumpet, rung or blown by power 
derived from the rocking of the vessel, which is 
moored at the shoal, or by machinery moved by the 
current, tide, or wind. See FoG-ALARM. 

Shoal-in’di-ca’tor. (Nautical.) A buoy or 
beacon placed upon a shoal to indicate its position 
to mariners. 

Shock. 1. (Husbandry.) a. A collection of 
sheaves standing together in the field, for the grain 
to ripen. Called in England a shook or a stook. It 
has usually twelve sheaves, but customs differ. 

b. A collection of cut stalks of corn standing in 
the field around a central core of four stalks, shoes 
tops are diagonally woven together and bound at the 
intersection. This central support holds the stalks 
while they are being set up, and is called a gallows. 
The shock should be bound when about one third of 
the stalks are in place, and bound again when all 
are gathered. It should be of a conical form when 
completed. 

2. See SHOOK. 

Shod/dy. (Fabric.) A cloth made from worn 
woolen rags. These are torn to pieces by a machine 
having spiked rollers (termed a devil), cleansed, and 
the fiber spun with a certain proportion of new wool, 
the yarn being afterward woven into the full-bodied 
but flimsy fabric, termed shoddy. 

Mungo is made from tailors’ clippings similarly 
treated. 

Sho/der. (Gold-beating.) The package of gold- 
beater’s skin employed in the Pat stage of gold- 
leaf making. The first package is the kutch. The 


Shive-cut/ting Ma-chine’. (Wood-working.) | last is the mold. 


SHOE. 
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SHOE. 


Shoe. 1. (Apparel.) a. A covering for the foot, | 
made of leather in Europe, America, and some other 
parts; of paper and various fabrics in China and 
Japan ; of wood in Holland and France (sabots) ; of | 
dressed skins among the North American Indians 
(moccasins). 

A shoe has a thinner and more elastic leather for 
the upper, and one or two thicknesses of thicker 
leather for the sole. The parts are united by stitclies, 
pegs, nails, screws, cement. See Boot; Moccasin ; 
SABOT, 


Among the {nteresting series of trades practiced by the Egyp- 
tians in the times of Joseph and of Moses, and illustrated in the | 
tombs of Thebes and elsewhere, are shown the shoemnker at his | 
bench engaged in boring # leather sole with an awl The lat- | 
ter is alxo represented, as also two pieces of leather not yet cut | 
to shape, and two thongs ready twisted, which are to be at- 
tached to the sole as a means of securing the sandal to the foot. 
The painting is of the time of Thothmes III., the contemporary . 
of Moses, 1440 B. c. 

Another shoemaker's shop is represented in a Theban paint- | 
ing, where a larger stock and selection of tools are shown. Two 
men are employed ; one is piercing the side piece by which the 
thongs are attached to the soles, and the other tightening the 
thread in the time-honored way, grippiug it by the teeth. The 


Fig. 6006. 


* Sandal- Makers and Shoemakers in Thebes. 


tools are a mallet, bent and straight awls, a ecraper, and a tool 
like a comb, which probably had a row of points for marking 
the places for piercing with the awl. 

In Dr. Abbott's collection of Ezyptian antiquities, now in the 
possession of the Historical Society of New York, are a number 
of shoes which have survived the lapse of centuries. While 
many of them are shriveled, dried, and dilapidated, sufficient 
remains to identify their form and mode of construction. The 
most interesting one is yet occupied by the foot of a muminy. 
The bones and dried integuinents reveal a form of extreme ele- 
gance, with « highly arched instep and feminine grace and pro- 
portions. The material of the shoe has beeome brittle by the 
desiccation of perhaps 25 centuries, and is falling to pieces. It 
appears to have been of kid, but is securely locked in a case, 
and does not adinit of very close inspection. 

The shoes of the ancient Egyptians were made of papyrus, 
leather, or textile fabrics. The upper was sewed to the sore, but 
an exainination of a number of shoes of that ancient people has 
fuiled to reveul a Aecl, 

The Chinese and the inhabitanta of India have had shoes from 
time immemorial. Skins, silk, rushes, linen, wool, wood, bark, 
and metal have been used by these Orientals. 

The Homeric heroes are represented without shoes. Moses 
wore sandals or shoes in the wilderness of Sinai. The early 
Greeks and Romans used them but little; succeeding ages in- 
troduced foot coverings of various kinds: the sandal with 
latchet ; the same with a toe-piece or cap ; a leather moccasin, ' 
or suleless shoe; a shoe in which the toes are exposed (Fig. 
4557, ¢); a shoe, as we understand it; slippers ; boots; buskins, 
etc., ete. 

The material was of tanned or tated skins. 

Homer, Ovid, and Pliny agree in celebrating the skill of 
Tychius, the Bovotian, in the art of shoemaking. The latter | 
credits him with the invention of leathern shoes. It may be | 
supposed that the sandal and moccasin had been in use from 
tine immemorial, and that Tychius united an upper to a sole 
and formed a shoe. ° 

If so, he had been anticipated in this by the Egyptians. 

Artaphernes, speaking to Histispus, said, ‘ Aristagoras drew 
the sandal on, but it was of your stitching”? See Sanpat. 

** Extravagance has descended to our clothes and shoes.’’ — 
ATHEN EUS. : 

The Roman senators wore leathern (or skin) boots reaching to 
the midleg: these were usually black, but Roman magistrates 
wore red shoes on occasions of ceremony. 

The Roman foot-gears were the calreus, or shoe, and the solea, 
or sandal. The former had an upper and sole, and was tied 
upon the instep with a latchet or lacing. See Sannat. 

The solra was a cork or wooden sole, covered above and below 
with leather, and stitched on the edge. It left the upper part 
of the foot bare, and was secured by straps, which were crossed 
over the instep and wound about the ankle. No buckle. 

The caliza was the coarse shoe of the Roman soldier and com- 
pany officers. The regimental officers, so to speak, wore the | 


calceus. 
nails. 

Other protections for the foot were the cothurnus and the 
socra. See Smith's ‘‘ Dictionary of Greek and Roman Antiq- 
uities.”? 

The shoes of the Emperor Marcus Aurelius had separate com- 
partments for the toes, aa we see by a statue of that monarch. 

The small shoes and cramped feet of the Chinese ladies can- 
not be traced farther back than the tenth century a. p. 

From the twelfth to the fifteenth centuries shoes were made 
for the fashionables with long toca, stuffed with tow. Iy the 
reign of Richard IT,, the toes of the boots were chained to the 
knees. In 1493, Parliament limited the length of the pike, or 
Useless projection, to two inches. 

In the seventecnth century very high heels were in vogue 
among the Enylish ladies. 

See ‘The Boot and Shoe Makers’ Assistant,’’ London, 1853, 
for an excellent display of early foot-coverings. 

The Syrian shoes are made to be easily shifted on and off, as 
they are left at the entrance to a mosque 

Fig. 6007. 


or room. They are made of various 


materiale for indoor or outdoor wear ; 
leather for the latter. They have boots 
= ae | : es 
i. 4. “Sacer ahs 
. + es " 
oe, a -_F 


also, but the representations of their 
Syrian Shoes. 


The sole of the caliga was thickly studded with hob- 


*“ foot-gear’’ with which we are favored 
by travelers muke very poor affairs of 
either shoes or boots, they appearing to 
have no broud sole, but to resemble 
heavy moccasins. 


Isambard M. Brunel invented, in 1810, a machine 
for making seamless shoes. Sir Richard Phillips 
states as follows, in his ‘* Morning Walk from Lon- 
don to Kew” : — : 


‘* T was shown his manufactory of shoes, which is full of in- 
genuity, and, in regard to subdivision of labor, ia on a level 
with the admired manufactory of pins. Every step is effected 
by the most elegant and precise machinery ; while, as each op- 
eration is performed by one hand, so each shoe passes through 
25 hands, who conplete from the hide, as supplied by the cur- 
rier, 100 pairs of strong and well-finished shoes per day. All 
the details are performed by the ingenious application of the 
mechanic powers ; and all parts are characterized by precision, 
uniformity, and accuracy. As each man performs but one step 
in the process, which implies no Knowledge of what goes before 
or comes after him, 80 the persons emploved are not shoe- 
makers, but invalided soldiers, who are able to learn their re 
epective duties in a few hours. The contract at which these 
shoes are delivered is 6s. 6d. per pair (S 1.56), being at least 2s. 
(44 cents) less than what was before paid for an inferior article.” 

Brunel's nailed shoes did not answer the expectations formed 
of them ; the nails were found to penctrate the leather of the 
soles and hurt the soldiers’ feet in marching, 8o that the scheme 
was finally abandoned. 


Shoes are now largely made by machinery. Several 
different methods and a great variety of machines 
are employed. In one process, a thread is cut upon 
a brass wire, and the screw thus made is forced 
through the sole and upper placed on an arm beneath 


and riveted and then cut off. This is repeated as the 


shoe is advanced by the workman, until the opera- 
tion is finished ; the whole being effected automati- 
cally by a single machine. The ends of the wires 
are then cut off and filed down, and the heels nailed 
on by machinery. The heels are also burnished and 
the soles sand-papered and finished by machinery. 
See NAILING, PEGGING-MACHINE ; pages 2161, 2182; 


also the pages here following. 


TIndia-rubber shoes and boots are made by the following pro- 
cess : — 

The gum is ground and cleaned. 

Ix triturated with gay 3 per cent of sulphur. 

Disvolved in benzine or other solvent. 

The cement thus obtained is spread upon fabric by rollers ; 
the lower roller carrying the cloth moves slower than the heated 
upper roller, and thus generates a friction which grinds the 
gum into the cloth. 

The cloth is cut by pattern into the required shapes and 
sizes. 

These are united by rubber cement over a last. 

They are treated with linseed-oil varnish Jaid on with a brush. 

Put in a heater, 280° Fah., for 7 hours. 


b. A snourshor ; a racket, 

2. (Furriery.) A metallic plate nailed to the hoof 
of a horse, mule, or ox, to preserve the hoof from 
wear and prevent it from becoming sore. See HORSE- 
SHUE. 


SHOE. 


3. (Machinery.) a. A bottom piece on which a 
body is supported, as the ink, step, or support for 
the lower end of a vertical shaft. 

b. A piece on which an object is placed while 
moving, to prevent its being worn. 

4. (Building.) a. A block or base piece for the re- 
ception of a pillar, or on the top of a column for the 
reception of a truss, girder, or other portion of the 
flooring or roof-frame. 

b. An iron plate having an inclined seat adapted 
to receive the foot of a rafter. 

5. (Shipwrighting.) The step of a mast ; it rests 
on the keelson. 

6. (Nautical.) a. The bill-block. A wooden piece 
secured to an anchor during the operation of fishing ; 
it holds the point as the anchor rises, and keeps it 
from tearing the ship’s side. 

b. A board lashed to the fluke to extend its area 
and consequent bearing surface when in the ground. 

c. A foot-board on which a spar is erected, to act 
as a jib in hoisting. 

7. (Wheelwrighting.) a. A strip of wood or steel 
fastened beneath the runner of a sled or sleigh, to 
take the wear. Cast-iron soles of a peculiarly hard 
quality are used to advantage, and are bolted to the 
runners. Otherwise called a sole. See SLED. 

& A drag to receive the wheel of a vehicle to 
retard the course of the latter in going down hill. 
But little used in this country, where we have con- 
venient wagon and carriage locks. See WaGon- 
DRAG. 

8. (Agriculture.) a. The metallic block on the 
inner end of a finger-bar ; it runs on the ground 
next to the standing grain. To it the finger-bar is 
hinged in harvesters of the usual construction. 

Fig. 5008, A, shoe; C, bell-crank lever, having 
attached a chain A, which is wound upon the drum 


Fig. 5008. 


Mowing- Machine. 


D on the crank-shaft Z, to raise the finger-bar from 
the ground. 

b. The shaking portion of a winnowing-machine | 
or grain-separator, in which the grain is separated | 
from the chaff and offal. The shoe is nivoted at one | 
end and oscillated by power applied to the other. 
It is furnished with riddles and sieves, and the 
grain, etc., under treatment is subjected to a blast 
of air from a rotary fan. | 

9. (AMilling.) e spout beneath the feeding-hop- 
per which conveys the grain from the latter to the 
eye of the runner. The shoe is shaken by a damsel 
on the spindle. 

10. (Mining.) «a. An inclined trough used in an 
ore-crushing mill. 

b. A removable piece of iron at the bottom of a 
stamp or muller in a stamp-battery, ore-grinder, or 
a tor. 

11. (Railway-engineering.) That part of a car- 
brake which is brought in contact with the wheel in 
the act of stopping a train. 

That shown in Fig. 5010 has a metallic sole C, | 


SHOE-BRUSH. 


with arms ¢ ¢ embracing the wooden 
shoe A, and having holes to receive 
pins or blocks which pass through the shoe. 

12. The iron point of & pile. 

13. The short horizontal section at the foot of a 
rain-water pipe, to give direction to the issuing wa- 
ter. The top end is the head. 

Shoe-block. (Navwtical.) One having two 
sheaves which revolve in planes at right angles to 


Brake- Shoe. 


Fig. 5011. Fig. 5012. 
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Shoe- YS. ame 
Block. D Shoe- Stretcher. 
each other. They are generally used as buntline- 


blocks to courses, the bunt/ine reeving in the upper 


sheave, and the whip in the lower one. 


hoe-brush. Shoe-brushes formerly were always 


employed in pairs, —a hard brush for removing the 
| dirt and polishing, and a softer one for spreading the , 


Fig. 5013. 


ntl = ~ A 
Shoe-Edge Trimmer ( Shoe- Machine Manufacturing Co.). 
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SHOE-BUTTS. 2160 SHOE-HEEL PRICKING-MACHINE. 
blacking. It is now usual to unite the two, a small; Shoe-heel Bur’nish-ing-ma-chine’. A ma- 
circular soft brush being attached to the back of the | chine in which a shoe or boot is chucked and re- 
hard brush, which is frequently provided with a han- | volved against a burnishing-tool. The one shown 
dle. The soft brush is sometimes cylindrical and | 
turns on pivots. | 

Sh utts. (Leather.) Stout leather for soles. 

Shoe-clasp. A buckle for closing some kinds 
of shoes. 

Shoe-dis-tend’er. An implement for expand- 
ing a somewhat tight shoe. An expanding-last. In 
the example (Fig. 5012), the cap D and heel-plug C 
are driven apart by the action of the screw, and 


thereby stretch the shoe. 
(Shoemaking.) The 


Fig. 5017. 
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Shoe-edge Trim’/mer. 
shoe is mounted upon a jack, the pen ipa of which 
has communicated to it a movement of translation 
and rotation, so that while the side of the sole is 
being trimmed, the shoe is fed longitudinally against 
the knite, but at the toe and heel is rotated beneath 
it. The knife is uniNersally jointed, to permit the 
pant of the operator to determine the different bev- 
els cut. 

Shoe-em-boss/ing Ma-chine’. (Shoemaking.) 
For embossing boot and shoe fronts with any re- 

uired ornamental design before they are worked up. 

t can be made to emboss the fronts of finished shoes | 
by a simple attachment. | 
The upper platen is moved | 
by the treadle and returned 
by the springs. 


Fig. 5015. 
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Shoe- Heel Burnishing- Machine. 
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in Fig. 5017 uses a hot-kit, that is, a heated bur- 
nisher. A flexible gas-pipe of sufficient length to 
follow the oscillations of the burnishing-stock @ car- 
ries to the interior of the tool a jet by which it is 
kept heated. The tool is made to reciprocate over 
the surface of the heel, passing from breast to breast 
at each oscillation with an elastic pressure. 
Shoe-heel Press/ing-ma-chine’. For press- 
ing together the /i/ts 
which compose a boot 
or shoe heel, and dis- 
pensing with the 
shop work of hammer 
and lapstone. The 
bed is adjusted verti- 
cally by a screw to 
any thickness to 
which the blank heel 
. may be built, and the 
Shoe-eye/let-ing Ma-chine’. Eyelets are fed | plunger brought down 
one by one from the reservoir at the top, down the by the depression of 
inclined ways, and are seized at the foot between | the treadle with such 


Fig. 5018 


Shoe-Embossing Machine. Shoe-Eyeleting Machine. 


the plunger and anvil, and riveted in their proper 
places in the shoe or strip of leather, which is held 
and fed by the operator. 

Shoe-fast/en-er. A device for closing a shoe. 
A button-hook. 

Shoe-ham’mer. A ham- 
mer with a slightly convex, 
broad face, and a wide, thin, 
~ rounding peen, whose length 
is transverse to the handle. 
Used in pounding leather upon 
the lapstone, to condense its pores. Also in driving 

egs. The peen is used in pressing out the creases 
incident to the crimping of the leather. 


Fig 5016. 


force as to compact 
the lifts together. 
Shoe-heel 
Prick’ing-ma- 
chine’. The opera- 
tion of this machine 
succeeds that of the 
heel - pressing ma- 
chine. The com- 
pressed lifts, secured 
together in heel form 
by tacking, are placed 
upon the platen and 
pierced with all the 
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Heel- Pressing Machine. 
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SHOE-HEEL TRIMMER. 
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SHOEMAKING MACHINERY. 


- Fig. 5019. 


nail-holes simultaneously, by the descent of the plun- 
ger carrying the gang of awls. The heel is then 
ready to receive the nails for attachment to the shoe. 

ices Trim’/mer. The Coté heel-trimmer 
was patented in the United States in 1873, but first 
introduced into use in the Dominion of Canada. The 
shoe is held stationary by the treadle-clamp, and 
the knife-stock, which is centrally pivoted to the 
outer plate or jaw bearing upon the tread-lift, is then 


Fig. 5020. 


grasped in the hands of the operator, and moved to 
give a sweeping cut to trim the heel. 
Shoe’ing-ham’mer. (Farriery.) A light hand- 
hammer used for shoeing horses. 
Shoe’ing-horn. A device to assist in putting 


Fig. 5021. 


on ashoe. It is in- 
serted between the 
heel of the person and 
the rear part of the 
counter of the shoe. 
Frequently made of 
polished horn, but 
also of sheet-metal. 
Shoe-jack. A 
holder for a_ last 
while a shoe is in 
process of manufac- 


ture. See Figs. 5017, 
5020; PEGGING-MA- 
CHINE, Figs. 3603 and 
3606. In the exam- 


ple, by horizontaland AQ 
vertical Bs peer 
which incline it as 
required, the last is 
presented in a con- 
venient position for 
stitching or pegging 
the work. 
Shoe-key. (Shoemaking.) A hook by which a 
last is withdrawn from a boot or shoe. 
Shoe-knife. A thin blade of steel affixed by a 
tang in a wooden handle, and used by shoemakers 
for cutting and paring leather. One shown in Fig. 


Fig. 5022. 


Guarded Shoe- Knife. 


5022 is provided with a gage or guard C having a 
turned-up lip 6, and adjustable by means of a slot 
and thumbscrew to determine the depth of cut. 

Shoe/mak-er’s Pinch/ers. The jaw-tool with 
which a shoemaker strains the leather over the last. 
See Z S, Fig. 3726, page 1706. 

Shoe’mak-ing -ma-chine’. Mark Isambard 
Brunel obtained an English patent, August 2, 1810, 
No. 3369, for a machine making boots and shoes. 
It was intended for fastening the soles to the upper 
by metallic pins or nails. It shows a press with 
camping plates the shape of the sole, between which 
the leather is pressed, their margins forming the 
guide for a kmife which cuts them to form. The 
sole is then clamped on a last, and a plunger with an 
awl and punch at the end is brought down by a 
lever. The pegs of ‘‘metal, leather, bone, whalebone, 
catgut, or any other animal or vegetable substance 
fit for it,” are placed by hand in the holes made 
ct the awl. As each one is driven the awl on the 
ppd makes a hole for the next peg. The peg- 

oles are spaced by notches on the guide-plate, which 
is clamped on the shoe-sole, and exposes a half-inch 
margin of sole all round. Metallic pins are clinched ; 
others are beaten and seared. 

The modern practice is to divide the various oper- 
ations among a number of machines, which are sepa- 
rately considered on the adjacent pages. 

Shoe’mak-ing Ma-chin’er-y and Ap-pli’- 
an-ces. 


Beating-out machine. Boot-crimper 

Binding-rolier. Boot-edge 

Block-plane. Boot-grooving machine 
neling machine. Boot-heel cutter 
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SHOE-NAILING MACHINE. 


2162 


SHOE-SEWING MACHINE. 


Boot-holder. 
Buot-serm rubber. 
Boot-shank machine. 
Boot-stretcher. 
Boot-tree. 
Boot-tree and seam-rubber. 
Boot-turner. 
Bottom-lining machine. 
Button-hole cutter. 
Channeling-machine. 
Counter-chopping machine. 
Counter-dividiug wachine. 
Counter-skiver. 
Creasing-machine. 
Crimper. 
Die. 
Edge-plane. 
E:lze-setting machine. 
E.dlge-trimmer. 
Embossing-machine. 
Byelet-machine. 
Float. 
Folding-machine. 
Hand-pegger. 
Head block and jack. 
Heel-breasting machine. 
Heel-burnishing machine. 
Heel-cutting machine. 
Heel-face dresser. 
Heel-grinding or bottom-finish- 
ing machine. 
Heel-machine. 
Heel-polisher. 
Heel-pressing machine. 
Heel-priecking machine. 
Heel-seat cutter. 
Heel-share. 
Heel-trimimer. 
Instep-stretcher. 
Jack. 
Lup-shaver, 
Lap-skiving machine. 
Last and standard. 
Last-holder. 
Lasting-awl. 
Lasting-jack. 
Lasting-machine. 
Lasting-pinchers. 
Lasting-toul. 
Leveling-machine, 
Lining-marker. 
Machine-awl. 
Miuchine-knife. 
Machine-necdle, 
Mallet, 
Murking-stamp. 
Markiny-wheel. 
Nail-driver. 
Nailing-machine. 
Pasting-inachine. 


Shoe-nail'ing Ma-chine’. 


Peg-cutter. 

Peg-toat. 

Pegying-awl. 
Pegving-jack,. 
Pezying-machine. 
Pinchers. 

Punch. 
Punching-machine. 
Rand-forminug machine. 
Randing-machine. 
Rolling-machine. 
Saud-papering machine. 
Screw- press, 
Seam-roller. 

Seam-set. 

Shank-cutter. 
Shank-cutting machine. 
Shank-last and standard. 
Shank-laster. 
Shoe-embossing machine. 
Shoe-eyeleting machine. 
Shoe-heel buruisber. 
Shoe-heel presser. 
Shoe-heel pricker. 
Shoe-heel trunmer. 
Shoe-jack. 

Shoe-xhave, 
Shoe-stretcher. 
Shoe-tree, 

Side-welt machine. 
Skiver. 

Slicker. 

Sole-cutting machine. 
Sole-finishing machine. 
Role-leather cutter. 


Sole-leather molding-machine. 


Sole-leather rolling-machine. 


Sole-leather splitting-machine. 
Sole-leather stripping-machine. 


Sole-leveler, 
Sole-molding machine. 
Sole-rounding machine. 
Sole-shaper. 

Splitter. 
Splitting-machine, 

Stam ping-niachine. 
Standard. 

Strip-cutting machine. 
Stripping-machine. 
Tip-puuching machine. 
Vine. 

Wixer, 

Wax-thread sewing-machine. 
Welt-awl. 

Welt-cutter, 
Welt-guide. 

Welt-knife. 
Welt-machine. 
Welt-trimmer. 
Wrinkling-machine. 


CHINE, Figs. 3283, 3254, 3255, pages 1507, 1508. 


See NAILING-MA- 


fed to the splitting-knives by fluted rollers, the 
flutes of which fit the grooves in the blocks made by 
the grooving-machine. When the block has passed 
through the splitting-machine once, it is turned and 
fed through again at right angles to the direction in 
which it was first fed, and after this operation 
the pegs are very nearly split apart, but they 
still aie together sollewhae like a bunch of split 
lucifer matches. After the second feeding, knotty 
and faulty parts are removed, and the block is for- 
cibly thrown off the table of the splitting-machine 
on to the floor, and the pegs fall asunder. The 
pegs are then dried in a tumbler heated by steam- 
pipes, bleached with sulphur fumes till they assume 
a uniform white color, run through a fanning-mill 
to free them from dust, and finally packed for 
market. 

Peg-strips are now usually employed in pegging- 
machines. A pey-strip isa ribbon of wood iad ele 
on one edge, and the machine cuts chisel-edged pegs 
from it in advance of the peg-driver. Seec, Fig. 
3508, and Fig. 3603. 

The largest factory of shoe-pegs in this country is 
at Burlington, Vt., where one factory transforms 
every day four cords of wood into four hundred 
bushels of shoe-pegs. 

There are now many substitutes for wooden pegs ; 
the cable screw-wire, pegs of pressed leather, rivets 
of various kinds, See Fig. 3598. 

Shoe-peg machinery includes the s/abber or siding- 
machine, tor fitting the bearing surface of logs prepar- 
atory to sawing ; sawing or heading machine ; bor- 
ing-machine for cutting out knots ; pointer ; splitter ; 
bleaching-apparatus ; fun-blower ; steam-drycr ; pol- 
isher ; separator ; winnower, or duster. 

Shoe-pock’et.  (Adenge.) A small leather 
pocket attached to a saddle for the purpose of carry- 
ing one or more extra horseshoes when on a journey 
on horseback. 

Shoe-sew’ing Ma-chine’. Thesewing-machine 
for boots and shoes was for some time made somewhat 
as the ordinary leather sewing-machines, but these 
did not reach the inside of the shoe in a satisfactory 
manner to sew the upper to the insole, although 
stitches could be put on the outside which sewed the 
soles together, The sewing-machine in which a de- 
vice at the end of the jack, inside the shoe, was made 
to act in concert with the needle, piercing the sole 
from the outside, seems to have fulfilled the require- 


Shoe-pack. A moccasin of tanned or tawed 
leather. See Pac. 

Shoe-peg. (Shoemaking.) A small slip of wood 
used to fasten the upper to the sole, and the soles to 
each other. See Fig. 3568, page 1648. 

Shoe-pegs are said to have been invented by Joseph 
Walker, of Massachusetts, about 1818. 

They are made by machinery. The bark is peeled 
off the log, which is then sawed into slices across the 

rain, a little thicker than the length of a peg. The 
tice of each block which is intended for the heads of 
the pegs is plined smooth. 

The block is grooved by a machine in which a 
V-shaped cutting-tool reviprocates rapidly across the 
face of the block, which is advanced the thickness 
of a peg between each stroke of the cutter, by feed- 
rollers. After the block has been grooved one way, 
it is again grooved at right angles to the first grooves, 
the surfaces of the block on one side now presenting 
a regular succession of quadrangular pyramids, which 
are the points of the yet embryo pegs. 

The splitting is done on machines by a vertically 
reciprocating knife, which drives into each groove 
in turn, as the block is fed beneath it, the object be- 
ing not to split the pegs entirely apart, but to have 
them hang together at the heads. The blocks are 


ments of the case. 

The machine of the McKay Sewing-Machine Asso- 
ciation, shown in Plate LX., is the result of more 
than three years’ effort and an expense of $130,000 
before a practical working machine was put in oper- 
ation (in 1861). The number of pairs of boots and 
shoes sewed on the machine in the United States 
up to the present time is two hundred and twenty- 
tive millions (225,000,000), according to reports 
made by the manufacturers. A large number have 
also been sewed on it in England and on the Conti- 
nent of Europe. 

One or two of the most skillful operators on the 
machine have occasionally sewed as many as nine 
jhundred pairs in a day of ten hours, and any good 
operator can easily sew five or six hundred pairs in 
a day. 


5 a A A 


In preparing 8 shoe for this machine, an inner sole is placed 
on a Jast; the upper is then lasted and secured to the inner 
sole, and the outer sole is then tacked on. This outer sole is 
| channeled for the reception of the enchaiued part of the stitch. 

A large spool attached to the rotating horn is provided with 
thread coated with shoemaker’s wax, and the thread, which 
i passes from such spool about guides in the horn, to a whirl at 
the tip of the horn, is heated to warm the wax by a lamp car- 
ried on the horn. The whirl is a small ring placed at the end 
of the horn, and through which there is an opening for the pas- 
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McKAY SHOE-SEWING MACHINE. 
Digitized by Goceten* 


Prate LX. 


SHOE-SHAVE. 2164 SHOOTING-BOARD. 


sage of the needle. A shoe is placed on the gabon nels in | casks ready prepared in shooks, and put them to- 
dotted lines, and the stitching is commenced preferably at or | board as the catch of fish requires. 

near the shank, and as the stitching proceeds, the horn is ro- | ee oe ae <I ; a Sal ies te tetoal foetal 
tated and the shoe moved thereon so as to bring it properly | | Casks are also shipped 1n s/ook “4 for paim- 
under the action of the needle. The hooked needle, after pene- | oil and to other parts for other commodities, where 


trating oe ats dediog Sorbyaner fax _ the perry rate og ‘the inhabitants lack the ability or the means to 
in its hook by means of the whirl, and in ascending it draws a | Sw, SON Sel - 
loop of thread through the sole and upper. A cast-off closes make their Ow n packags S. They form = staple arti 
the hook and prevents the escape of the loop, while the shoe is cle of exportation trom the United States to the 
moved for a new stitch, and when the needle next descends it | West Indies. 


ass ws a new loop u > ee Fae 
ae eee eee eae wink another, Just| . 2 Furniture made in_parts and not set up, but 
enough thread is drawn from the spool to form a stitch, and shipped in packs. See KNOCK-DOWN, page 1239. 
this action is automatic, according to the thickness of the ma- 3. A set of boards for a box. 
terial being sewn. Shoot. 1. (A4rchitecture.) The horizontal thrust 
Shoe-shave. (Shoemuking.) An implement on of an arch or vault upon the abutments. 
2. (Hydraulics.) a. A channel in a 
Fig. 5023. river forming a cut-off or an inclined 
plane for logs. 
b. A branch from a main trunk or wa- 
Z? ter-pipe. 
3. (Mining.) A vein or branch of ore 
running in the same general direction as 


~ Shoe-Shave. 


the principle of the spoke-shave, for trimming the | the ode. 


soles of boots and shoes. 4. A trough or inclined plane to carry coal, lum- 
Shoe-sole. See SOLE. ber, or what not. <A chute. 
Shoe-stir‘rup. (Suddlery.) A stirrup having} 5. (Weaving.) The weft thread of a web. Also 
a foot-rest shaped like a shoe. called the woof, filling, or tram. 
Shoe-stone. A whetstone for a shoe-knife. Shoot-board. See SHOOTING-BOARD. 


Shoe-stretch’er. An expansible last for dis- Shoot/ing-board. 1. (Stercotyping.) A board 
tending shoes. The example shows one for stretch- | or planed metallic slab with 
ing the instep. The nut, through which the oper-|a plane-race on which an Fig. 5026. 
object is held while its edge g-=—"j__ 
is squared or reduced by a ~S 
side-plane. It is used by 
carpenters and joiners, but 
the form shown in Fig. 5026 
is especially adapted to the 
uses of the stereotyper in 7 
trimming the edges of stere- Shooting- Board. 
otype-plates. The plate is 
held by the left hand upon the upper bench, resting 
against the bar. The side-plane @ is reciprocated in 
the race, the bit shaving away the edge of the plate 
presented to it. dh 

2. (Joinery.) Fig. 5027 illustrates the joiner’s 


Instep- Stretcher. ; 


EEE 


ating screw passes, plays freely in the recess of the 
last block. The block may be elevated by a short 
screw taking into a nut in the last, or by a long 
screw resting upon a bearing screwed into said nut. 
it is shown as attached to a 
reservoir; the lever is moved 
© (ih, 
right. 

Shoe- Valve. Sholla. (Fabric.) <A_ sub- 
for making life-buoys, boxes, bottle-cases, hats, and 
numerous other articles. Its cellular structure and 

Shole. (Shipbuilding.) A piece of plank put 
under a shore where there is no ground-way. 
repared, in a compact form for transportation. 
Witalers carry out the staves and headings for oil- 


Shooting- Board, 


shooting-board mounted on a table. a is the board ; 
b, the side-plane. 

In Fig. 5028, the oa reciprocates on ways, and 
is adjustable to or from the edge or surface to be 
acted upon ; a stop or holder that is adjustable to 


Fig. 5028 


SS 


Shoe-valve. (Hydraulics.) <A valve at the foot 
of a pump-stock, or at the bot- 
Fig. 5025. tom of a reservoir. In the figure 
ee 
i, ee 
f 1, i by a rod which passes upward 
fa 4 through a tube reaching to the 
iy | water level. The screw-socket 
| of the tube is shown on the 
stance resembling Chinese rice- 
per, manufactured in India from the cellular pith- 
ike stems of the Hedysarum lagenarium, and used 
lightness particularly adapt it for the manufacture of 
hats, and the ivory-like surface which may be im- 
parted to it, for ornamental objects. 
Shook. 1. (Coopering.) <A package containing | 
the staves and heading of a cask ready for setting 
up. The materials for a cask are thus placed, ready 


Shooting- Board. 
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SHOOTING-PLAN E. 


or from the pl 
well as at any angle, 


2165 


| 


a “es is also attached to the 
os i ee table. 
SS - Shoot’ing-plane. | 
Wo Se A side-plane used, in 
Coe connection with the 
Ae) shooting - board, for 


= — squaring or beveling 
“By Sp the edges of stulf. 
Shoot’'ing - stick. 
(Printing.) A piece of 
wood or metal, usnally 
about.1 foot long, 14 inches wide, and 3 inch thick, 


SAooting- Plane. 


SHOT. 


ane, as | to & proper heat, may be dropped into a glass of water. If the 


drops prove round and without tails, there is auripigmentum 
enough therein, and the temper of the beat is as it should be; 
but, if otherwise, more auripiguientum) must be added, and the 
heat auginented till i¢ be found right.°? 


Small shot is mentioned as hail-shot in many 
English statutes of the Tudors and Stuarts. 


A shot-tower {s usually about 180 feet high, and 30 in diame- 
ter at bottom, 15 at the upper story, where the melting is con- 
ducted in brick furnaces built aguinst the wall around the cen- 
tral opening down which the melted lead is rained into a water- 
tank at the base of the tower. Platforms with furnaces are also 
built at lower elevations for making smaller sizes of shot. The 
method of reducing the lead to a shower of drops is either by 
pouring it futoarieve or by pouring it out of a wide ladle which 
has a serrated lip. The lead flows out in & number of streams, 
which break into separate drops, the resistance of the air and 


by which the quotns are driven in locking up the | their cohesive tendeucy causing them to become spherical in 


form in the chase. 

The form lies on the tinposing-stone, the foot and 
side sticks are against the pages, and the quoins are 
driven between the sticks and the frame of the chase. 

Shore. A prop or supporter. 

1. (Shipwrighting.) a. One of the wooden props 
by which the ribs or frame of a 
vessel is externally supported 
while building ; or by which the 
vessel is laterally supported on 
the stocks. 

6. A timber temporarily placed 
beneath a beam to afford addi- 
tional support to the deck, when 
taking in the lower masts. 

c. A strut used to support a 
mast in heaving down. 

d. The cap-shore is a beam placed forward of a 
cap to support it. 

A vessel is supported in a dock by breast-shores. 

2. (Building.) A dead-shore is a temporary post 
beneath a wall to carry the superstructure during 
repairs. 

‘Bhort-pile. (Hidraulic Engineering.) <A stick 
of round timber froin 6 to 9 inches in diameter, and 
from 6 to 12 feet long, Such are driven as closely 
as possible without causing the driving of one pile 
to raise the adjacent ones. They are used to coin- 
press and consolidate ground for foundations. 

Shot. 1. (Fire-arms.) a. Small spherical pel- 
lets of lead or shot metal, used for shooting birds 
anc other small game. 

They were originally made by rolling an ingot of 
lead into a sheet of a thickness corresponding to the 
size of the shot to be made, then cutting the lead 
intu cubes and placing the latter in a ‘tumbler ” ; 
the action of the leaden cubes when rubbed aguinst 
each other in the operation of the apparatus gradually 
rounding them until brought to a more or less spheri- 
cal form. 

This was superseded by the method now employed 
of dropping the molten metal, in a finely divided 
state, from a hight imto water, invented by Watts, 
of Bristol, England, about 1782. It is said that he 
dreamed one night that he was out in a shower of 
rain, every drop of which was a round pellet of lead. 
Musing on the matter, he became interested in the 


' 


question whether such would be the result of drop- | 


ping melted lead. He accordingly melted some lead, 
and poured it from the top of St. Mary Redcliffe 
Chureh into water below. His plan succeeded, and 
he sold the invention for a handsome sum of money. 

The following direction for making shot is found 
in a work published in the seventeenth century ;: — 


“ Melt lead down In an iron kettle, skim it,and when it in so 
hot that it begins to turn greenish, strew ax much fine pow- 
dered auripigmentum (arsenic) upon It as will lie upona shilling 
to every twelve or fifteen pounds of lead, which then must be 
stirred well, and the auripigmentum will flame. A little may 


falling. 

Many of the drops, however, assume an clongated form, and 
sometimes two or more drops coalesce; these form imperfect 
shot, which are afterward sepurated. 

The colanders or sieves are hollow hemispheres of sheet-jron 
about 10 inches in diameter, and the size of the holes is as fol- 
lows for the respective sizes of shot : — 


No. 0, the holes are! go inch in diameter ; 
1, the holes are) ,, ineh in diameter ; 
2, the holes are), inch in diameter ; 
3, the holes are 144 ineh in diameter ; 
4, the holes are! .) inch in dianeter ; 

and by regular gradation to 
No. 9, the holes are ! ,,, iuch in diameter. 


The colander is faulty in respect of its delivering the stream 
at greater rapidity when full or nearly so, than when nearly 
empty, owing to the variation in pressure of the metal as it de- 
creases in depth. It is now generally superseded by the ladle, 
which has a serrated side to divide the lead iuto streams equal 
in number to the serrations. Different ladles are used for vary- 
ing sizes of shot, the serrations being more Fig. 603) 
numerous for small shot and proportionately B: . 


fewer for shot of larger size. 

The pourer takes a ladleful, perhaps 20 
pounds of rans alloy,—fora little arsenic is \ 
added to the lead, — and resting it on a bar s 
over the shaft, brings the lead into a quies- nee ne 
cent state, scrapes away the oxide from the < 
pouring side, and then carefully tips the Iadle, x0 that the 
depth of the stream is even throughout the length of the comb 
in order that the metal may be delivered in streams of equal 
sizes at the several notches. The drops having become partially 
cooled and consolidated during their fall, are received at the 
bottom of the tower in a well or reservoir filled with water, from 
whence they are taken and transferred to the drying-machine, 
where they are lightly rolled between flannel rollers, and when 
thoroughly dry the elongated and imperfect shot are separated 
by rolling the whole down a series of inclined planes, cach 
slightly lower than the preceding and separated from it by a 
slight opening ; the perfect ones, having a greater momentum 
leap the opening, While the defective ones fall through, and are 
remelted. 

The different sizes are then separated by an apparatus resem- 
bling a chest of drawers, provided with sieves of diflerent de- 
grees of fineness, to which a shaking motion is imparted. 

The shot are finally polished by placing them in revolving 
cylinders with graphite, by which, and the attrition, a black 
and shining surface is produced. 

In 1849, a process of making shot by dropping the metal 
through a tube up which a strong current of cold air was 
driven was patented by Smith. This obviates the use of a 
high tower. 

In 1868, Glasgow and Wood, of St. Louis, patented the mak- 
ing of shot by dropping the molten lead through a column of 
glycerine or oil, instead of air. 

The sizes of drop shot vary with different manufacturers. 
The following gives the rizes and number of shot to an ounce, 
of a Baltimore and a New York house: — 


BALTIMORE. New YORE 
No. of No. of | No. of No. of 
Size. Pellets Size. Pellets | Size. Pellets Size. Pelleta 
to oz. to az. to 02 to oz. 
TTTT....22 rer 115° FF....... 24 , ere 132 
TTT ..... 2 Dewees 140) OF... 27 eee 168 
f ty Were 5h) Osh peel TED csssics 31 Hes ateas 218 
ne rere 34 vier aes ere ee 3H Pactrare cure 24) 
BRB..... 39 ee 335 BBB..... 42 eer Bug 
BB .aes% iy ee 610 BB... 0 Diese wed 5s 
Beacaeenss 52 lOceerkclety —Besasatas 5 0 Kt aerate S48 
y eee 6 Bhp Devas: wl MD sine, 1346 
re om rr 2h B OM. Zoe gihoe. a’ RE 12 Seaw 2 3265 
Sap eee 04 B chehiwes 106 


Buckshot and bullets are made by casting or by compression 


be taken out in a ladle for au essay, and which, when reduced . in dies. 


SHOT-BELT. 
Number of Pellets in an Ounce of Lead Shot of the different 
Sizes. (HASWELL.) 
oy eee O'( INOW vedo di 82 | No. 5..... 218 | No. 3 ass 954 
Becavpuver 50 } are in| Gy5a0 280 | ee | 
BB iiscicas 58 Se 135 Wecess 341 | 12....2,140 
Beiaesintes 75 escceskle 4 ree 600 14....3,150 | 


b. Projectiles for cannon are also generically termed shot. 


See CANNON-BALL ; CASE-SHOT ; GRAPE-SHOT, etc. See list . 


under PROJECTILES. ; 
Ordnance projectiles are, before being issued for service, sub- 
jected to a series of tests in order to ascertain if they are sound 


and of proper dimensions. The instruments required are one © 


large and one small ring-gage, and one cylinder-gage for each 
caliber, a hammer, and steel punches. The shot or shell is 
first examined, to see that it has no flaws or other visible im- 
perfections, and is then tried by passing it through the large 
ring-gage. It must pass through this in all directions, but 
must not pass at all through the small one, It is then tried by 
rolling it through the cylinder-gage, which is set up endwise at 
a moderate inclination. If it sticks, it is 
rejected. 

In the case of a hollow projectile far- 
ther examinxtion is required. It must 
be struck with a hammer, to judge by 
the sound if it be free from flaws or 
cracks. 

The diameter of the interior cavity is 
then verified at various points by means 
of proper gages, as is also the diameter 
of the fuse-hole. 

The shell is next placed in a tub of | 
water, the fuse-hole being stopped with y 
a wooden plug having an aperture for 
the insertion of a pair of bellows. The 
shell being nearly covered with water, 
air is forced into its interior by means of 
the bellows, and if there be any holes in 
it the air will rise in bubbles through the | 
water. This test also gives another in- 
dication of the soundness of the metal, 
as the parts containing cavities will dry 
more slowly than the rest. 


2. (Mining.) A charge of pow- 
der in a blast-hole, usually fired 
by a smift or slow-match. 

3. (Weaving.) A pattern, pro- 
duced by weaving warp and weft 
threads of different colors. 

4. (Nautical.) Said of cables 
when two are spliced end on. 

Shot-belt. A long leathern 
tube for shot, worn as a baldrie, 
and having a charger at the lower 
end. 

Shot-box. (Nuutical.) A box 
in which grape or canister shot 
are placed convenient to the guns. 

hot-car’tridge. A round of ammunition for a 
shot-gun. The shot are 
frequently inclosed in a 
wire-gauze case to prevent 
j their scattering too much. 
In the example, a fibrous, 
elastic tube is tied at one 
end, and prepared with 
stearine or similar sub- 
stance, applied hot in a 
former ; the small shot being eee the other end 


Shot- Cartridge. 


is tied. For breech-loaders, the cartridge is inserted | 


into a copper capsule charged with powder and ful- 
minate, in any usual manner. 


Shot-gage. A metallic ring with a handle, used 
for testing cannon projectiles. Two sizes are em- 
ployed for each caliber. 


The large gage is slightly larger, and the small gage a little 
smaller, than the true diameter of the shot or shell, which must 
pass through the former but not through the latter. It is 
afterward rolled through a cylindrical gage, any jamming or 
sticking in which causes the rejection of the projectile. 

In the United States ordnance service the first are called 

ring-gages ; the latter, cylinder-gages. 


Shot-gar'land. (Nautica/.) A wooden frame 
to contain cannon-balls, secured to the coamings and 
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SHOT-GUN. 


‘ledges around the hatchway of a vessel. See also 
SHOT-RACK. 

Shot-gun. A smooth-bore fire-arm for shooting 
small game. Shot-guns are frequently made double- 
barreled, and of late years the breech-loading prin- 
ciple of Lefaucheux and others has been extensively 
introduced. Some breech-loaders, as Maynard's, 
are provided with interchangeable rifle and shot 
barrels, 


Fig. 5033 is the Parker double-barrel, breech-loading gun 
made by Messrs. Parker Brothers, West Meriden, Conn. A é 
show the barrels and mechanism in loading, and B in firing, 
position. For loading, the breech of the piece is placed under 
the right arm; by pressing on the finger-piece a, the lifter 4 is 
raised, and its beveled side, coming in contact with the screw 
c, draws the bolt d from a mortise in the lug e, releasing the 
| barrels, which, turning on the joint 7, are ready ‘for the inser- 


Parker Shot- Gun. 


under side of the bolt comes directly over the trip f, which is 
thrown upward by the spiral spring g, and holds it against the 
lifter, whose top now projects above the frame directly in the 
line of sight of the gun. After inserting the perigee the bar- 
c 
| 


| tion of the cartridges. In this position, a small hole in the 
| 


rels are brought down by a quick motion with sufficient force 

to bring the top of the barrel in line with the top of the breech- 

pin; the bottom of the lug ¢ strikes the trip /, withdrawing it 

from the bolt d, which then enters the mortise in the lug; the 
| cartridges, coming in contact with the face of the frame, are 
forced into the chambers, and the gun is ready for firing. As 
the action of the lifter not only withdraws the bolt from, but 
forces it into, the mortise of 
' the lug, the fact of the top of Fig. 50384. 
the lifter being in place, so 
that the sportsman can sight 
along the barrel, affords an 
assurance that the gun is se- 
_curely locked. 

An automatic extractor h in- 
_serted in a hole drilled in the 
lug and extending around and 

into the chambers of the bar- - 

rels, serves to withdraw the & 
cartridge-shells. Its frontend 

rests against a snail on the 
joint j7,on which the barrels turn; so that in assuming the 

position A C, it is forced backward, pushing out the shells 
_ Sufficiently far to be readily withdrawn by the fingers. 
| The lock is of the rebounding class; the hammer being auto- 
' matically thrown back to half-cock after firing by an arrange- 

ment which effectually prevents accidental discharge. See 
| REBOUNDER. 


‘ Cartridge. 
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SHOT-LOCKER. 


Fig. 5034 is the metallic shell used ; 
it is made from one piece of metal, 
and reinforced by a strengthener 
soldered to its bottom; the Berdan 
primer is used in connection there- 
with, and is pressed home upon the 
nipple, so as not to project beyond 
the bottom of the shell, by the de- 
vice (Fig. 5035). 

A reversible loading plug is em- 
ployed, either for charging the shells 
or withdrawing the caps. 

Fig. 5036 shows the case contain- 
ing the gun and its appurtenances 
complete. 


Shot-lock’er. (Nautical.) Slats or planks 
pierced with holes to receive shot, and placed along 
the sides and round the hatchways. 


1 
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Shot-met/al. An alloy of lead, 56 parts; ar- 
senic, 1. Used for making bird-shot. 

Shot-plug. (Nwutical.) A tapered cone of wood 
driven into a shot-hole in a vessel's side, to prevent 
leakage. 

Shot-pouch. A receptacle for bird-shot, carried 
on the person. It 
is usually made of 
leather, the mouth- 
piece being provid- 
ed with a measure, 
having anadjustable 
cut-off to determine 
the quantity of the 
charge. The exam- 
ple is adapted for 
carrying shot or 
charged cartridges. 
It has two recepta- 
cles, united behind 
by a strap and 
buckle, and commu- 
nicating with a com- 
mon mouthpiece, 
which has a gate 
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itting the escape of one cartridge at a time. 
Shot-prop. (Nautical.) A wooden plug cov- 
pire with tarred hemp, to stop a shot-hole in a ship's 
side. 
Shot-rack. (Nautical.) A wooden frame, around 
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SHOU LDER-BLOCK. 


a hatch or near a gun, in which a certain number of 
round shot are kept for service. 

Shot-silk. (Fabric.) A silk stuff whose warp 
and weft threads are of two colors, so as to exhibit 
changeable tints under varying circumstances of 


light. Changeable silk. 
Shot-sort/er. A frame with a series of sieves of 
ditferent grades 


of fineness, to 
sort shot into 
various grades 
of size. The 
imperfect shot 
are separated by 
a series of in- 
clines bed with 
foot-troughs, 
over which the 

perfect shot are 
projected by 
their velocity, & 
to be afterward 
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assorted in a se- : 
ries of rotary /- ay 
se ; 
screens of grad- (7S Ea 
ually increasing | 
| coarseness. 


Shot-ta/ble. (7 
| A device for in- © 
_ suring the equal 

shrinkage of 
shot in all di- 
rections while 
cooling. It has 
an annularly 
grooved surface 
with a conoidal 
central projection, and turns on an upright spindle. 
The hollow spherical mold is placed thereon after 
the cast is made, and 
rotated until the cast- 
ing is cool enough to 
be removed. = \ 

Shot-tow’er. A \ SS 
tall building from the 
summit of which melt- 
ed lead is dropped into 
a cistern of water. See 
SHOT. 

Shoul’der. A pro- 
jection on an object, 
to oppose or limit mo- 
tion or form an abut- 


Fig. 5039. 


ment, as 
1. (Vehicle.) The 
butting-ring on an 


axle. Shot- Table. 
2. (Carpentry.) The 
square end of an object at the point where the tenon 
commences ; as of a spoke, the stile of a door, etc. 
See TENON. 
3. (Printing.) The projection at the top of the 
shank of a type beyond the face of the letter. 
4. (Fortification.) The obtuse angle formed by 
the junction of the face and the flank of a bastion. 
5. The contraction in a lamp-chimney 
just above the level of the wick in an argand Fig. 6040. 
or flat-wick lamp. It answers the purpose. 
of the diaphragm ring of coal-oil lamps. 
Shoul/der-block. (Nautical.) A sin- 
gle block having a projection at the bottom 
of the shel/ to prevent the rope that is rove 
through it from becoming jammed between 
the block and the yard. These blocks are 


Shoulder- 
Block. 
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SHOULDER-BRACE. 


_ used for bumkin or lift blocks on the lower 
yards. 

Shoul/der-brace. (Surgical.) An 2 ier 
for treating round shoulders or unconfirmed curva- 
tures of the spine. A B (Fig. 5041) illustrate two 


Fig. 5041. 


“a +e 1 =) “3 
Shoulder- Brace. 


forms, adapted to serve as suspenders or skirt-sup- 

rters, and used for preventing this deformity or 
in the treatment of its earlier stages. C is a brace 
with waist-belt and two steel back-pieces, employed 
in more advanced cases. 

Shoul’der-ing-file. A flat safe-edged file whose 
narrower sides are parallel and inclined. 

When made of bare size and right and left, they 
are sometimes called parallel V-files. 

Shoul/der-of-mut’ton Sail. (NVautical.) A 
triangular fore-and-aft sail, employed on boats, ete. 
The apex is at the head of the mast and the foot 
is extended by a boom. 

Shoul/der-wash/er. (Vehicle.) The washer 
between a wheel and the shoulder of an axle-tree. 
The exterior washer is the /inch-washer. 

Shove. The central, woody portion of the stem 
of flax. The boon. 

Shov’el. An implement having a hollowed blade 
and provided with a handle ; used for raising earth 
or other material. 

The mechanical character of a shovel consists in 
its adaptation for lifting and throwing loose matter. 
This is bringing it within closer bounds than is com- 
mon in some parts of the United States, but the 


practice is a little loose. The term shovel-plow will | | 


remain in despite of anything that may be said as to 
the appropriateness of the name. The shape of the 
share was originally so nearly like that of a common 
pointed shovel that it has given a name to the tool. 
An excellent tool it is, either with one or two shov- 
els, especially the latter. Shares they should be 
called, as their office is like that of plowshares. 


The long-handled shovel with a curved, pointed blade, and a 
bent handle, is a Flemish tool, and a very good one. 

The Flemish is heart-shaped, and has no tread, 

The handle of the foundry-shovel is short. The blade should 
be of the best quality, and but slightly curved, to facilitate scat- 
tering the sand when mixing, or turning it over after casting. 

Mining-shovels are shown at Fig. 3178, page 1451. 

Bezaleel of Judah was a master mechanic, and made the 
shovels for the Tabernacle, 1491 B. c.; and Hiram, the widow’s 


son of Naphtali, whose father was a man of Tyre, made the | 


shovels for Solomon's temple, 1005 8. c. They were of brass, or 
rather bronze, as the copper was alloyed with tin, not zinc. 
From their connection in the text with pots and tongs, they 
were no doubt fire-shovels. The tongs were of gold. 
The wooden shovel (palas ligneas) was much used in Roman 
agriculture. Used in throwing up grain ; a8 a winnowing-shovel 
it was termed centilabrum. 


Hawkins’s feeding-shovel, English patent, 1816, was for sup- | 


plying coal to the bottom ofa fire. It had a close cover, so as 
to form a box, and the handle was a sliding rod connected with 
a piston, by pressing which the coals were thrust into the fire. 


Shov’el-plow. One having a simple triangular 
share, and employed for cultivating ground between 
growing crops. 

The shovel is a share, but while objecting to the 
name there is no objection to the tool. 
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SHRAPNEL. 


made either single or double ; so called, not that the 
double-shovel plow has, in any sense, a double shovel, 
but it has two sheths, and a share on each. 


The single-shovel plow has been in use for many years; the 


| double-shovel is a later 


invention. It 
resembles some 
of the plows 
used fora thou- 


Fig. * 
1748) ; but it is 


ment, and the 
double - shovel 
is nearly per- 
fect in its way 
and for its pur- 
pose; that is, 
tending a crop 
which is planted in hills 
or rows, such as corn or 
potatoes. 

The illustration shows Single and Double Shovel-Plow. 
the mode of framing. 
The shovels are triangular, the wings bending backward a little, 
and the point curved forward. The shovel is secured by a bolt 
to the sheth. A clevis on the nose of the beam affords means 
for attaching the single-tree of the horse. One plow is a foot in 
advance of the other; and it is a right or a left hand shovel- 
plow, according to the shovel which is in the advance. In the 
West farmers prefer left-handed plows, both in large plows and 
in shovel, throwing the furrow or soil to the left. In the East- 
ern States and in Europe the right-hand is said to be yet the 
favorite. Several reasons combine to make the left-hand the 
more convenient. Some refuse totry it. Verbum sap. 

The nearest approach to our shovel-plow in Britain is the 
Scotch horse-hoe, which, when used without the middle shovel, 
has two shovels at the side, but parallel. This is inferior to the 


Scotch Horse- Hoe. 


American oblique arrangement. The proper way to work all 
such tools is to go down one side of a row of plants and up the 
other side, using the forward shovel to work to the row, the 
other shovel merely cultivating the ground in the balk. 


Show’er. (Pyrotechny.) Aterm applied to gold- 
rain, small stars of slowly burning composition, etc., 
constituting the decoration of a rocket or shell, and 
Which produce the effect of a shower of fire in fall- 
ing. 

Show’er-bath. A bath in which a shower of 


"water is anEDe upon the person, usually a stream 


distributed by a strainer. 

Shrap’nel. (Ordnance.) A hollow proses for 
cannon, invented by General Shrapnel of the English 
artillery. 


As originally constructed, the projectile consisted of an iron 
shell filled with balls, sufficient powder being mingled with the 
balls to burst the shell when the fuse ignited the charge. 

It is also called spherical case-shot, and was designed to attain 
a longer range than common case-shot or grape. 

The bursting charye is designed to be of just sufficient strength 
to open the shell without scattering the balls, which should 
continue their flight. 

The improved shrapnel has its bursting charge in a cylinder 


They are | in the middle of the shell. 


SHRINKAGE. 
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SHUTTER. 


The diaphragm shrajmel has its powder-chamber separated 


from the balls; the interstices between the latter being filled | 


up with coal-dust. 
Shrapnel are commonly filled with leaden musket-balls, 
melted sulphur or bituminous matter is poured in to fill up 
the interstices, and a chamber sufficiently large to contain the 
bursting change is bored out beneath the fuse-hole, 
Shrink’age. 


The contraction of a material in 


| 


cooling after being heated ; or in consequence of 


desiceation, as in the case of wood and clay. It is 
an important element to be taken into consideration 
in many mechanical processes. 

1. (/ood.) The contraction of the fibers of wood 
is across the direction of their length. 

In order to insure tight and true joints in wooden 
constructions, the wood should be perfectly seasoned 
before using. This, when effected in the natural 
way, Which is best, requires from 1 or 2 to 10 years, 
according to the size and character of the piece. 

2. (Civil Engineering.) 


The volume of earth and sand in the natural bank exceeds 
that in embankment in the following proportions: sand, !,; 
clay, !9; gravel, !,,; and the volume of rock in embankment 
quarried in large fragments exceeds that in bank fully one half. 

The following diminutions in bulk occur when the loose ma- 
terial finally becomes compacted: light sandy earth, !,: yel- 
low clayey earth, ! 49; gravelly earth, ! ). —ELwoop Morris. 

Sand, 8 percent; loam, 12 percent; clay, LU per ceut; sur- 
face soil, 15 per cent; clay puddled, 25 per cent. — New York 
Public Works. 

The following permanently occupy more space: hard sand- 
stone, large fragments, % yg; blue slate rock, suiall fragments, 
8 ioe — E. Morais. 

Rock, one third to oue half. — New York Public Works. 


3. (Metal-working.) Molten metals, with the ex- 
ception of some alluys, contract in covling. 


Patterns are always made larger in all their dimensions than 
the finished castings are required to be. For cast-iron about 
1,, is allowed, or}, inch in every foot. Brass contracts rather 
more, 3 ,, inch shrinkage to the foot being allowed. See Con- 
TRA TION Rue. 

The following table shows the actual shrinkage of various 
materials : — 


Iron, small evlinders....... ...--= 1, inch per foot. 
Tron pipes........ siege Seka ce tsi. = 1, inch per foot. 
Iron girders, beams, ete........ eo 1, in 1d inches. 
Iron, large cylinders, the contrac- 

tion of diameter at top..... ; Via per foot 


Iron, ditto at bottom............= 1) per foot. 


Iron, ditto in length .....2..6-00-= lg in 16 inches. 
Brasa, thim...ccee cccceeeceseees =, in Y ioaches. 
Brass, thick............ pavye es --= 1, in 10 inches. 
vA heen er na pesweey ievemeds = 34, in a foot. 
Lend gcus atau ees oceeceecerecsee. = Fg in a foot. 
Copper .....- dete meee ewe aide ....= 4, in a foot. 
HistiUtn: 2.526. sei 5 ees e hee we tas = 54, ina foot. 


This property ia taken advantage of in the process of shrink- 
tng on, as it is termed, that is, surrounding a metallic cylinder 
with a ring, into which it will not enter while the ring is cold, 
but which slips on readily when it is heated to or below a red 
heat, and binds the cylinder firmly when cool: this ix adopted 
for reinforces of some cannon, the couplings of propeller-shafts, 
the tires of car and carriage wheels, etc. 


Shrink/ing-head. (Founding.) A body of molt- 
en metal in the gate of a mold, to supply metal to 
the casting during shrinking. A riser. A sinking- 
head, 

Shroud. Plural, shrouds. 1. (Nautical.) a. 
Large ropes extending from the lower-mast heads to 
the sides of the ship, where they are fastened to the 
dead-cyes, which are secured to the channels. They 
serve to steady the mast athwartship, assist the stays 
and backstays in supporting it in a fore-and-aft direc- 
tion, and atlord means of ascending it. 


The shrouds of topmasts are similarly secured to dead-eyes on 
the edges of the tops. Those of topgallant-masts pass over the 
ends of the croxs-trees on the topmast-heads. 

In each case the mast is supported laterally by the shrouds, 
The back stays are also auxiliary in this lateral support 

The bowsprit-shroiu/s extend from the head of the bowsprit to 
the sides of the vessel. The futtock-shrouds connect the top- 
ma<t-shrouds around the edge of the top with the lower rigging 
at the cat-harpings. 

Bentick-shrouds are ropes of the size of the topmast rigging, 


xeized on to the futtock-staves and leading to the opposite chan- 
ant ey they are set up ww support the wasts in heavy 

) gs 

Buonkin shrouds or braces ; strong ropes fixed to the bumkin 
ends to support them in opposition to the purchuse which acts 
on them in a contrary direction, to preveut them froin rising 
and being sprung. 

Shrouds are named from their position, or from the spar to 
which they are attached, as fore, main, mizzen, topmast, top- 
gallant, etc. 

6. The chains by which the smoke-stack is braced, 
in steamers. 

2. (Muchinery.) One of the two annular plates 
at the periphery of a water-wheel, which form the 
ends of the buckets. 

Shroud-bri’dle. (Vwutical.) A kind of crow- 
foot fastened to the shrouds, to hold sheets, braces, 
etc. 

Shroud’/ed Gear. (JMuchinery.) Coe-gear in 
Which the cogs are protected by a Mange coming out 
even With the face of the wheel, so that the inter- 
dental spaces are in effeet mortises in the face of the 
wheel. 

Shroudiing. (Hydraulic Engineering.) The an- 
nular peripheral plates of a water-wheel, forming the 
ends of the buckets ; usually termed the s:des of the 
buckets, as occupying positions at the sides of the 
wheel. 

Shroud-laid Rope. (Hope-making.) A rope 
made of four strands twisted around a core. A hav. 
ser-laid rope is of three strands twisted together with- 
out acore. See Rope. 

Shroud-plate. 1. (Nuutical.) a. Aniron plate 
fixed to a ship's side for the attachment of the 
shrouds. 

b. A ring surrounding a mast and to which the 
futtock-shrouds are secured. 

2. Hydraulics.) One of the annular plates of a 
water-wheel which form the ends of the buckets, 

Shroud-truck. (Nuutical.) A wooden thimble 
secured to the shrouds and acting as a fair-leader for 
the running-rigging. 

Shrunk-on. (Jetal-working.) A term applied 
to iron bands, tires, or reinforces, Which are placed 
onan object while hot, so as to shrink tightly around 
the object in cooling. 

Shuf’fle-scale. (7uiloring.) A measure used 
by tailors. It is graduated at both ends, each end 
being independently adjustable. 

Shuf'fling-plates. (Locksmithing.) <A series of 
isolated slabs or boards, made to advance in a given 

lane, then to drop down, return on a lower level 
beneath another set of advancing plates, and then 
rise to repeat the movement. 

Shunt. 1. (Aat/roading.) An English term 
signifying to switch off a car or train from the main 
to a side track. 

2. (Ordnance.) The transferrence of the studs on 
a projectile from the deeper to the shallower sides of 
the grooves of a gun in passing along the bore, so 
that it may leave the bore axially, as is effected in 
Armstrong's and some other systems of rifling. 

3. (Teleqraphy.) A wire connected across the ter- 
minals of a coil, so as to divert a portion of the cur- 
rent. 

Shunt-gun. (Ordnance.) A rifled gun, having 
two sets of yrooves, -— one down which the studs on 
the ball are passed in loading ; and another, not so 
deep, along which the studs Pass in discharging, — 
the ball being shunted from one set to the other at 
the bottom of the bore. 

Shut. (Wetul-working.) The line of junction of 
two pieces of metal united by welding. 

Shute. aA CHUTE or SHoort (which see). 

Shut’ter. 1. (Jomery.) A framing hung upon 
hinges to the sash-frame of a window, and serving 


SHUTTER-FASTENING, 2170 SHUTTLE. 


to close out the light or spectators. There are tuside Fig. 6046. 
and vutside shutters. The former are usually in sev- 
eral pieces, called flups, which are hinged together 
and told into a casing called a boing. 

The principal piece is a front shutter, and the aux- 
iliary leaf is a buck flup. 

A flug-shatter has but one leaf. i 

Suine shutters are arranged to be opened and closed 
by a sliding movement, ether horizontally or verti- ; ; : 
cally ; and others, particularly those for stores a] my SNe TA Missed, Dieter Lacks 5s Shutter Screw. 


Shops, sre made in sections so as to be entirely re- 
ioved froin tlie window, ) ' thrown by hand or by the fly. In the latter case, the 


|ends of the shuttle-race form boxes into which the 


Howards’ wire shutter consists of a strong wire grating at-  < >] Cel VE hich it is drive - 
faced al oucl side tole baid of sprigs Gr bce katt ik shuttle is received, and out of which it is driven by 
1& pecker. 

Fig. 5044. | John Kay, of Bury, England, was the inventor of the fly- 

shuttle, 1735. This reduced the labor of weaving by one balf, 

| and raised it from the position it had occupied since the time 

the pyramids of Egypt were built. He, like wauy of his class, 

i Was drivep from tuwn to town, persecuted by the weavers who 

used his shuttle, died in poverty in Paris, and was buried in 
obscurity. 

‘* My days are like a weaver’s shuttle.’’ — Jos. 


The following show a few of the numerous varieties of loom- 
' shuttles : — 
| Fig. 5047 has a spindle ona hinge. The bearing of the ser- 
' pentine spring is 80 placed on the spindle-head as to hold the 
| spindle up, when completely raised for the substitution of the 
' 


| bobbins ; but when the spindle Is slightly depressed the spring 
| acts ty return it to working positiou, aud with accumulative 
force. 
Wire Shutter, | In Fig. 5048, the upright guide-wire placed within the cavity 
_ at the delivery end of the shuttle is so shaped as to assist the 
place by a groove in the sash. The lower end is secured to a 
horizontal bar, and the upper to a roller, by which the shutter Fig. 5048, 
is raised or lowered, winding or unwinding. 


Fig. 5047. 


Loom- Shuttle. 


2. (Founding.) A gate for cutting off the supply 
of metal toa mold. See SHUTTLE. 
Shut’ter-fast’en-ing. A hook or catch for fast- 
enlig a shutter; open or shut. 
Fig. 5045. The example has a catch for each 
position. 


| Operator in guiding the thread to a narrow slit in the side of 
' the shuttle, and thence to the eye. 
Shut’ter-hook. 1. A hook In Fig. 5149, the devices are to regulate the tension of the fill- 


onashutter, to fasten overa catch | ing as it ruvs from the spool to the eye of the shuttle. A spring- 
on the wall or window-sill. 

2. A catch on the wall, to hold Fig. 0049. 
the shutter, which is opened as , 
against it. <a Seetihe 

Shut’ter-lift. A catch on a 
store-shutter, by which to lift it | 
(a hb, Fig, 5046), 

Shut’ter-lock. (Carpentry.) | 
A mortise-lock in the edge of a ' loop is placed on the inside, near the eye, i ae re 
shutter or door, ¢, shutter-lock ; | fhivntcned out. In thrvaling, a curved. wire hook is intro- 
d, key. duced through a guide-way cut in the shell of the shuttle, to 

Fe ueanae Uno odty 40 aeperalal Ul eae 

7 Fy es ae UE 8 : ‘ y DIStE on- 
try.) a. SEIN W. WN hich Dee eae ain “The fide terminates at pach end ie eylinder in 
through a shutter, froin the in-\ whieh the piston plays. The air is introduced through tlexible 
side of the store front or door, | tubes, and the valves may also be moved by au) -roper mech- 
intoanut mortised ‘anism or by hand. 

Shutter-Fastening. into the shutter, . Fig. 5050. 

and not exposed rc aan 
to the outside (e, Fig. 5046). yt | a <r —- 

Shut’ting-post. The post or sp ee 
joint against which a gate or door is | 
closed. 

Shut’tle. 1. (Wearing.) A boat-shaped piece 
of wood which earries a bobbin or cop, containing 
the varn of the weft or weof. The shuttle some- - 
times has wheels to facilitate its motion. «It is Shuttle operated by Condensed Atr. 
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Tension Device fur Shuttles 


SHUTTLE. 


driven by rapicly revolving frictional rollers, which intermit- 
tingly are brought into contact with its sides. 


Fig 5051. 


Roller-driven Shuttle. 


An eccentric sreell gradually checks the shuttle upon its | 
being received by the shuttle-box, and instantly releases the | 
same Upon its expulsion. 

In Lyall's loom the shuttle is carried through the shed on a | 
carriage which moves on an iron raceway, and is carried back 
and torth by a band which receives an alternating longitudinal 
motion from a wheel. Upon this carriage is laid the shuttle 
which rests on the rollers 46. These rollers revolve because 
they are in contact with the rollers @ a, which are in turn 
caused to rotate by the movement of the carriage on the race- 


Positive- Motion Shuttle. 


way, and impart a precisely equal motion to the rollers cc of 
the shuttle. Hence, in passing over the lower threads of the 
shed, the shuttle produces no friction. The shuttle is held 
down by a projection above, against which the rollers dd play 
The upper threads of the shed pass between this projection and 
te rollers d d. See Pousitive-moTioN Loom, Fig. 3003, page 

lia 

The shuttle for haircloth weaving ‘haa no pirn, but a spring- 
catch to hold the ends of the hair forming the iwef, and carry 
them through the shed when the shuttle is thrown. 


2. (Sewing-machine.) The sliding thread-holder 
which carries the lower thread between the needle 
and the upper thread, to make a lock-stitch. See 
SEWING-MACHINE, 


Fig. 5053 illustrates different forms and relative sizes of shuttle 
employed in several lovk-stitch sewing-machines. 


Shuttles. 


a, Yinger, for manufacturing purposes. 
6, Howe, °° C.? 
¢, Singer, No. 5. 


d, Singer family-machine. | 


¢, another form of ‘‘ Singer.” 


In Fig. AVH. a lever ¢ isso bent and placed within the shuttle , 
that one end bears upon the bobbin-thread, while its other end | 
bears against a spiral spring, which presses a sliding bearing | 
The diminution of the thread . 


against the axis of the bobbin. 
relieves the preasure of the lever upon the spring. 


Fig. 5055. 
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In Fig. 5051, pickers are dispensed with, and the shuttle is: 
sy 
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SHUTTLE-WINDER. 


Fig. 5055 has spring bearings for both journals of the bobbin. 
In Fig. 5056, the thread teusion is regulated by means of the 


Fig. 5056. 


Shuttle. 


free end of the spring c being locked in a notch of the adjust- 
able cam d. 


3. (Hydraulic Enyineering.) The gate which 
opens to allow the water to flow on to a wheel. That 
side of a wheel which receives the water is known as 
the shuttle side. 

4. (Founding.) When a casting is poured direct 
from the furnace, a kind of sluice, consisting of a 
sheet-iron blade covered with dried loam and pro- 
vided with a long handle, is placed where the sow 
terminates and the ingate begins. By means of this, 
the molder only starts pouring when the sow is sufh- 
ciently full and the iron of the right temperature, 
and he controls the flow during the whole time. 

Shut'tle-bind’er. (Weaving.) A contrivance 
in a shuttle-box.to catch the shuttle and prevent its 
bouncing out. 

Shut’tle-box. A tray or case at the end of a 
shuttle-race, to receive the shuttle at the end of its 
fly. 
Specifically, one of a set of compartments contain- 
ing shuttles with differently colored threads, and 
brought into relation with the picker according to 
the pattern. The shuttle-boxes are adjusted verti- 
cally to bring the shuttles in the required succession 
to the pickers ; a pattern-chain governs the move- 
ments of the rods to which the shuttle-boxes are 
secured. 


In the example, a lever is connected by a link to a standard, 
upon which latter the shuttle-boxes are mounted, and is oper- 
ated by two cams in such a manner ar to raise or lower the 
standard upon which the series of shuttle-boxes is placed, 8o 


Shuttle- Box for Figure- Weaving Loom. 


that any one of the boxes may be brought to the race from any 
position at every pick. The cams are actuated by a pawl and 
ratchet connected by rods with levers placed in contact with a 
revolving pattern-chain. 

Shut’tle-check. (IVcaving.) A device to pre- 
vent a shuttle from bouncing out of the box by 
recoil. It may be a simple binder, which grips the 
shuttle with sufficient force, or it may be a positive 
bar to the motion of the shuttle, operated by the 
stop motion. ; 

hut'tle-race. (MWeaving.) The track on the 
Jay on which the shuttle runs as it passes through 
the shed. 

Shut'tle-wind’er. A device for winding a shut- 


hile. such as the round shuttle of the Wheeler and 


SHWAN-PAN. 


Wilson sewing-machine, or a tat- 
ting-shuttle, as in the example. 
The shuttle is attached to a clasp 
and rotated above the spool ; the 
spring which serves to carry and 
revolve the shuttle also forces its 
jaws open to receive the thread. 
See also BoBBIN-WINDER, Figs. 
755, 756, pages 317, 318. 

Shwan-pan. The Chinese aba- 
cus. See ABACUS ; SCHWAN-PAN. 

Sick’le. (Husbundry.) Ahooked | 
blade, flattened in the plane of its | 
curve and sharpened on its inner | 
edge. One side of the blade is_ 
notched, so as always to sharpen 
with a serrated edge. 


Fig. 5059 shows some patterns of sickles 
as used by the Egyptians, it may be said 


Tatting Shuttle- 
‘inder. 


Beni-Hassan and Thebes show that it was used in the times of 


7 
Gi 


Egyptian Sickles (1500 B. ¢.). 


Jacob and of Moses, an interval in which 70 persons and their | 
servants became 3,000,000. The sickles are drawn from colored — 
viewsin the tombs. In some, the blade | 
Fig. 5060. is colored blue, to represent iron or | 
steel; in others, it is colored to rep- 
resent bronze, which was no doubt 
the metal more commonly used for 
this purpose ; in fact, bronze was used | 
even for surgical instruments down | 
to A. D. 79, as is proved by the dis-— 
covery of a complete set at Pompeii. | 
Fig. 5060 is copied from a painting 
in the Ancient Elethia, and indicates | 
the shape and mode of using the 
sickle in Egypt. The handle was 
stocked at right angles to the sweep 
of the blade. This is not so con- 
; a venient as our mode of handling, as — 
Ancient Egypiian Keap- it requires so firm a grasp to prevent 
ing- Hook. rotation in the hand. 


_ Bick/le-head. (Husbandry) The pitman-head 
in a reaping-machine, which grasps the end of the 
cutter-bar. In the example, the sickle-bar head has 
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Sickle- Head 


conical points, which enter corresponding sockets in | 
the forked arms of the pitman. | 
Side. 1. (Machinery.) The lateral portion of an 
object. 
2. The surface on the right or dressed side of cloth. 
3. (Nautical.) The part of a vessel from stem to 
stern and from the gunwale to the main-wale.  Be- 
low the latter is the bottom. | 
Side-axe. An axe with a handle bent some-_ 
what askew, to prevent striking the hand in hewing. | 
A broad-axe. | 
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from time immemorial; for the tombs of | 


SIDE-BEAM STEAM-ENGINE. 


Side-bars. 1. (Saddlery.) Two plates which 
unite the pommel and cantle of a dle. In the 
Murdock saddle they are of steel, and give elasticity 
to the seat, which is suspended from the pomme/ and 
cantle. 

2. (Carriage.) The longitudinal side-pieces of a 
traveling-forge or battery-wagon. 

Side-beam Steam-en’gine. A form of marine 
engine invented by Napier of Glasgow. The original 
beam-engine was the atmospheric engine of Newco- 
men. ‘The working-beam was elevated on a wall or 
pillar, the pump and Sig i being attached to 
the respective ends. The extreme elevation of the 
beam and the want of compactness of the structure 
rendered desirable the change which Napier accom- 
plished. 

The lowering of the center of gravity increases the 
stability of the vessel, and, in some cases, the ma- 
chinery is brought below the water-line, — an espe- 
cial advantage in war-vessels. 

The length of the stroke in marine engines is shorter in 
a, hea to the diameter of the cylinder than is usual in 

nd engines, and seldom much exceeds the diameter of the 
cylinder. Instead of a single beam, the center of which is 
elevated above the center of the shaft, two side-beams are 
used, working outside the side-frames, and having their cen- 
ters as low down as the vibration of the beam will admit, the 
connecting-rod working upward instead of downward. 

The shaft is considerably elevated above the top of the 
cylinder, and the frame is braced to the cylinder by a diago- 
pal truss. The cold-water pump and cistern of land con- 
densing-engines are dispensed with, injection water from 
overboard being freely used. 

The illustration isa longitudinal section, and is taken from 
Hebert. ais the foundation plate on which the engine is 
erected ; it is supported upon two deep sleepers of wood, which 
cross the floor timbers of the vessel, and to which they are 
firmly bolted. A portion of the bed-plate is formed into a 
channel, nearly as deep as the sleepers, and a part of this channel 
forms the bottom of the condenser, while another part receives 
the foot of the air-pump. 6 is the cylinder; ¢ the slid 
which is formed into three vertical compartments, connec 
at top and bottom by the apertures dd; the needle compart- 


Fig. 5062. 
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Side-Beam Engine. 


ment forms the steam-chamber, and the side compartments are 
the eduction-passages ; ¢ is the steam inlet; / the slide-valve, 


formed of two short slides, connected bya rod; the slides, which 


on the back form 1), of acircle, are pressed up to the seats by 
screws at the back, acting upon a block of metal; /7 is the valve- 
lever, working upon the shaft of the parallel motion as a ful- 
crum ; the motion of the eccentric is communicated by the in- 


termediate lever g; A,the parallel bar; 7,the condenser, cast in 


one piece with k, the hot-well ; 7, the i tion-pipe. A tube or 
cylindrical passage is cast in the condenser, through which pass 
the gudgeons / of the working-beams: these gudgeons are se- 
curely wedged into bosses cast on the sides of the condenser, 
and the brass bearings are fixed in a boss in the center of the 
beam. m is the air-pump ; n, the foot-valve ; 0, the blow-through 
valve, through which the air and water are blown out of the 
condenser at starting the engine ; p, the delivery-valve, through 
which the water passes into the hot-well ; 7, the connection with 
the relief-valve ; s, the passage by which the waste water is car- 
ried into the sea; f,an air-vessel; vr, the beam ; 1, the connect- 
ing-rod ; y, the crank ; z, the blow-through cock, connecting the 


pigeedey Google 


SIDEBOARD. 


steam-chamber of the slide-chamber with the eduction-passage. 
This cock is opened before starting the engines, for the purpose 
of expelling air from the latter. 

The feed-pump and bilge-pump are worked from the cross- 
head of the air-pump, and are not shown in the cut. , 

Side’board. 1. (Carpentry.) <A vertical board 
at the side of a work-bench, and provided with holes 
or pins for supporting one end of a piece of work, 
the other being held by the bench screw or clamp. 


2. (Vehicle.) An additional board on the side of 


a wagon, to increase its carrying capacity. 

3. A piece of dining-room furniture with table 
and drawers. 

Side-chain. (Locomotive Engine.) One of 
the chains uniting the sides of the tender and 
engine, as a safety arrangement in the event of 
the drag-bar giving way. 

Side-cut’ting. (Civil Engineering.) Earth 
cut away on the side of a canal or railroad when 
there is not sufficient excavation on the line to 
form the embankments. 

Side-dis-charge’ Wa'ter-wheel. (Hydrau- 
lics.) A form of tur- 
bine in which the 
water, being received 
at the center, is dis- 
chargedradially. In 


Fig. 5063. 
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ILL 
the example, the 
water falls vertically 


on central chutes, 
and is deflected out- 
ward and forward 
against the buckets, 
from which it has a 
side discharge. 
Side-drum. 
(Music.) A drum 
with a wooden body 
and somewhat lon- 
ger than the ordi- 
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Side- Discharge Wheel. 


nary drum ; slung at | 


the side of the performer. It gives a duller sound 
than the drum whose sides are of metal. 
Side-fillis-ter. (Joinery.) A plane for making 
a rabbet. The width and depth is regulated by a 
movable stop. Much used in planing stuff for win- 
dow-sash. See h, Fig. 3783, page 1724. 
Side-flap. (Sud//ery.) A piece of leather which 
hangs between the stirrup-strap and the skirting. 
Side-gear’ing. The cog-wheels on the side of a 
thrashing-machine, receiving motion from the tum- 


bling-rod a, which is driven by the horse-power, and 


SIDE-LEV ER. 


ratus is reversible, so as to throw its furrow-slice to 
the right or left, as may be desired. This enables 
the lead horse of the team to return in the furrow 
just made, the plow throwing the soil down hill 
while traveling in either direction. This saves the 
time of going back empty with the ordinary plow 
_when the hill is too steep to allow the furrow to be 
thrown up hill. It was originally invented by a 
Scotchman, a Mr. Gray, and was improved by Smith 
of Deanston and by Wilkie of Addington, 


The English form of this plow has been in use for many years, 


Turn-Wrest Plow. 


being intended, as its name indicates, for plowing down hill with 
a back-and-forth furrow. It is called in England a turn-wrest 
plow. 

“The beam, head, and sheath are placed in the direction ofa 
line passing through their middle; and the two handles are 
placed equidistant on each side of that line. There are two 
mold-boards and two colters, and a mold-board is produced 
on either side at pleasure by moving the lever a, between the 
plow-handles, from one side to the other. The line of draft 
can be shifted with equal ease and expedition, and at the same 
time one of the colters raised up clear of the land, and placed 
along the side of the beam, whilst the other is put down and 
placed in a proper position for cutting off the furrow-slice from 
the land. These operations are performed by the plowman 
without changing position between the etilts, by simply 
shifting two levers, b c and d a.’ — LOUDON. 

Hay’s turn-wrest (English) has a right-handed body and a 
left-handed one placed end to end, its beam and handles turn- 
ing on a pivotat the center of the body. There are several 
United States patents of the same kind. 

Huckvale’s is so constructed that, by reversing the 
of the handles, the body part is turned, and the sole 
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Wilkie’s Turn-Wrest Plow. 


the landside, or vice versa; the share becoming the colter, or 
the colter the share, as the case may be. 
Wilkie’s turn-wrest plow (British) has two complete mold- 
boards and shares connected by bars toa 
rod, which form the axis on which they Fig. 5067. 
rotate when moved by an #djusting-rod 
between the handles. The same colter and 
landsideanswer for either the right or left ‘ 
hand piow. The rod extending to the col- of 
ter, in moving the mold-board, moves also Ms 
the colter one inch at the point, so as to —<<-----—C 
‘give it the proper position in the line of Reversing-Move- 
| 
id See also Fig. 2509, page 1103. ment. 
The American form of the invention 
consists in making the share, mold-board, and landside upon 
a piece which moves on a horizontal axis at the lower edge. 
This is unlocked and partially rotated at the end of a furrow, 
converting the landside into a share and sole, and presenting 
the mold- in the other direction. 


| Side-hook. (Carpentry.) A piece of wood hay- 
ing projections at the ends, used for holding a board 
fast while being operated on by the saw or plane. 
Side-keel’son. (Shipbwilding.) An additional 
keelson on each side of and llel to the main 
keelson, and secured to the floor timbers. Also 
called sister keelson. 
Side-le/ver. (Steam-enginc.) A heavy lever, 
working alongside the steam-cylinder and answering 
in its functions to the working-beam. The object is to 


communicating motion to the thrashing-cylinder, | economize hight and secure compactness (Fig. 5062). 


whose axis is shown at 3. 


The side-/evers communicate motion from the cross- 


Side-hill Plow. A plow whose cutting appa- | tai/ to the side-rods, and they to the paddle-shaft. 


SIDE-LEVER ENGINE. 


Side-le'ver En’gine. 
rine engine having side-levers instead of a working- 
beam to turn the wheel-shaft. See SIpE-BEAM 
STEAM-ENGINE. 

Side-light. (Nauwtical.) <A plate of glass in a 
frame fitted to an air-port in a ship’s side, to admit | 
light. It is thrown -open for ventilation, and closed 
When necessary to exclude water. 


In Fig. 5068, A, the glass a is inclosed in a circular frame, 


having teeth gearing with a rack on | 


Fig. 5068. 


the inside of a metallic box ; it is 
rolled to one side to open the port, 
and is made water-tight, when closed 
by an elastic packing in the frame. | 

B. The light a is held in position 
by screws entering proper apertures 
in the vessel’s side; the screws are 
provided with collars b b, which 
prevent them from falling out when 
the frame c inclosing 


(Steam-engine.) A ma- | 


| 


SIDE-STRAP. 


Side-rab’bet Plane. (Joinery.) <A form of 
_joiner’s plane for working rabbets or sinkings on the 
sides of boards. The iron is vertical, and cuts at 
the side instead of at the bottom. 

Side-rail. (Railway Engineering.) a. A short 
rail ut a switch, to bear against the wheel-flange 
and keep the wheel on the track. 

6. A hand-rail running alongside the boiler of a 
locomotive. 

Si-de/re-al Clock. A clock regulated to keep 
regular time, sidereal, not mean. Sidereal time is 
reckoned ay sidereal days of 23h. 56m. 4s. mean solar 
time, which are measured by the interval between 
two successive passages of any fixed star over the 
same meridian, and are divided into 24 sidereal hours. 

Side-re-flect/or. (Optics.) A highly polished 
concave speculum placed at the side of an object, to 
direct an illuminating pencil of rays upon it. 


the light is removed. 

C. The light- 
frame d is hinged to 
the vessel’s side, and 
is held when closed 
by a screw, 

D. The frame is 
conical, fitting in an 
opening of corre- 
sponding shape, and 
is held in place by 
screws, 

E. The face of the 
port-rim has one or 
more annular 
grooves ¢€ e corre- 
sponding to ridges 
on the light-frame, 


1 
hi 5 


so fitting as to makea 
water-tight joint. It 
turns on a hinge, and 


Side-Lights. 


is closed by a screw. 
F. The frame turns | 
on a hinge, and is 
held in closed position 
by a lever-catch /, 
having an_ interior 
serew by which the packing may be compressed as tightly as 
required. 
Side-plane. (Joinery.) A plane whose bit is 
presented on the side, used to trim the edges of 
objects which are held upon a shooting-board while | 
the plane traverses in a race. See SHOOTING-BOARD. 
Side-plate. (Saddlery.) A wide leather trace- 
strap, which reaches back a Kittle beyond the point 
at which it is connected to the breeching. 
Side-pond. (Hydraulic Engineering.) A res- 
ervoir at the side of a canal-lock to economize the | 
water in locking. A pond is placed on either side ; | 
each has the same horizontal area as the main cham- | 
ber, is intended to contain one fourth of the fill of 
the latter, and connects with it by a sluice. The | 
bottom of one pond is at half the hight or lift of the 
lock, so that when the valve is opened, it receives | 
one quarter the contents of the main chamber; the. 
sluice is then closed. The other chamber has its 
bottom at one quarter of the lift of the lock, and re- 
ceives one quarter of the original contents of the 
main chamber. The lock is then discharged of the 
remaining one half and the boat floated in. To fill | 
the lock, the contents of the side-ponds are discharged | 
thereinto, which half fill the chamber, and save that | 
amount from the upper level or pond. Thus half 
the amount is saved in locking up a canal-boat. which, 
passing up, finds the lock full, and allows a descend- 
ing boat to be locked down with the expenditure 
of half a lockful of water. 
boat each way. 


One lockful will carry a | 


Side-rib. (Fire-arms.) The rod at the side of 
a carbine to which the sling is fastened, 

Side-rods. (Steam-engine.) Rods connecting the 
cross-head above the piston-rod with the side-levers 
of that form of marine steam-engine. 

Sid’er-o-graph. (Fine Arts.) An engraving on 
steel. Specifically, the Perkins method. See BANK- 
NOTE ENGRAVING, page 228 ; TRANSFER-PRESS, 

Sid’er-o-scope. An instrument for detecting 
minute degrees of magnetism by a delicate combi- 
nation of magnetic needles. Invented by Lebaillif, 
and described by Brewster in his ‘‘Treatise on Mag- 
netism.” 

Side-round. (Joinery.) A 
making half-round moldings. T 
right and left. 

Side-sad’dle. (Saddlery.) <A lady’s saddle in 
which the feet are both presented on one side. The 
right knee is placed between the two horns, which 
are respectively called the large and the small horn. 


Used by the Saxons in England; also in France, 1227. It 
was not very common, however. Riding like a man and on a 
pillion behind a man were the more usual practices till the 
seventeenth century; and even after that in places where the 
roads were too bad for wheeled vehicles. 

The women in some parts of Europe still retain what we deem 
the masculine mode of riding. 

The English ladies rode astride like men till the time of 
Richard II., when his Queen, 
Anne of Bohemia, introduced 
side-saddles (about 1380). Side- 
saddles had been occasionally 
used in some of the continent- 
al European countries for sev- 
eral centuries. What time the 
change was made does not seem 
to be known, but until 1540 la- 
dies appear always to have rid- 
den on the off side, whether on 
the side-saddle or pillion. 

The side-saddle of Queen 
Elizabeth is still preserved at 
Horeham Hall, Essex, England. The pommel is of wrought- 
metal, and has been gilt. The seat is a velvet cushion. 

i “I did borrow a very fine side-saddle for my wife.’’ — Pepys, 
661. 


Side-screw. 1. (Joinery.) A screw at the front 
edge of a work-bench, for holding the work. 

2. (Fire-arms.) One of the screws by which the 
lockplate is secured to the stock. They pass through 
the stock, and are held by the side-screw plate or by 
side-screw washers. 

Side-snipe. (Joincry.) A molding-plane made 
like a snipe’s mouth and cutting on the side. 

Side-space. (Ruilway.) The distance outside 
of each line of rails. 

Side-stick. (Printing.) A tapering stick or bar 
at the side of a form in a chase. The matter is 
locked up by driving quoins between the stick and 
the chase. 

Side-strap. (Saddlery.) A strap passing for- 


pee plane for 
1ey work in pairs, 


SIDE-TACKLE. 
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SIFTER. 


ward from the breeching-rings, to unite with the 
tug at the back-band. 

Side-tack'le. (G‘unnery.) A purchase hooking 
in to an cye-bolt on a naval gun-carriage and an eye- 
bolt in the ship’s side, and serving to train the gun 
to point forward or abaft the beam, and to run it 
out of the port. Each carriage has a side-tackle on 
each side, 

Side-tool. (Wood-turning.) a. Right-side tool, 
cutting on the side and end. So beveled as to cut 
from the right hand to the left. 

b, left-side tool, the reverse of the former. 

ed, for cutting insides of cylinders ; sharp on the 


edge. 
Fig. 5070. Fig. 5071. 
| 
le 
Side- Tools. Side- Winch. 
Side-tree. (Shimecrighting.) One of the prin- 


cipal or lower main pieces of a made mast. 
Side’walk. A foot-pavement. A raised walk 

for pedestrians at the side of a road or street. 
Side-winch. A hoisting device which may be 

secured to the side of a wall or a beam, for hoisting 


light weights. The motive apparatus is a crank ° 


whose shaft carries a pinion that meshes into an 
interior gear, to which the rope-carrying drum is 
attached. 

Sid/ing. 1. (Carpentry.) The boarding of the 
sides of a frame build- 
ing: it may be formed 
of boards nailed on flat 
witha plain butt-joint 
or tongued and 
grooved, the junction 
being covered with a 
cleat or strip (a 4, 
Fig. 5072) ; the boards 
may be sawed bevel- 
ing, and tongued and 
grooved (c), or plain 
weather-boarding (d) 
may be employed. 

2. (Shipbuilding) 
That part of the oper- 
ation of forming or 
trimming ship's tim- 
bers, etc., which con- 
sists in giving them 
their correct breadths. 
It is one part of the operation of ForMina (which 
see). 

3. (Railway Engineering.) A short line of addi- 
tional track laid alongside of a railway, and con- 
nected therewith by switches. It is for a train to 
lie by while another is passing on the main line. A 
turn-out, shunt, or passing-place. 

Sid'ing-ma-chine’. A machine for sawing tim- 
bers, or re-sawing boards into thin stuff for weather- 


Fig. 5072. 


Siding. 


boarding. See RE-sAWING MACHINE. 
Siege. 1. The floor of a glass-furnace. 
2. A workman's table or bench. 


Siege-gun. (Ordnance.) A cannon sufficiently 
light to be conveniently transported, and throwing 
rojectiles adapted for breeching walls in sieges. It 
1s mounted on a siege-carriage, and forms part of the 
train of an army. The calibers employed in the 


and one for the 24-pdr. 
ita mode of adaptation for transportation and service are de- 
l 
i 
\ 


United States service are the 18 and 24 pdr. smooth- 
bores and the 44-inch rifled. A short 8-inch how- 
-itzer is also used for siege purposes, See CANNON. 
Siege-gun Car'riage. (UOrdnanc.) Siege-vun 
carriages differ from those of ordinary field-pieces in 
| being stronger and heavier, and in being destitute of 
the rings and hooks for carrying the implements, 
The limber has no ammunition-chest, the ammuni- 
tion and implements being transported in wagons 
/accompanying the train. 
Three sizes of siege-gun carriages are used in the United States 
service: one for the 44 rifled gun, model of 1861; one for the 


18-pdr. smooth-bore gun, which also answers for the 30-pdr. ; 
Some peculiarities of construction and 


scribed under GUN-CARRIAGE (which see). 


Siege-train. (Ordnance.) The artillery, with 
its carriages and equipments, which is carried with 
an army for the purpose of attacking fortitied places. 

The guns are of sufficient caliber for breaching walls, but not 
too heavy for convenient transportation in the fleld. 18-pound- 
er and 24-pounder smooth-bore guns, 8-inch howitzers, light 
8-inch and 10-inch mortars, and, in the United States service, @ 
rifled gun of 44 inches caliber are employed. The gun-carriages 
are similar in general construction to those used for light artil- 
Jery, and are unaccompanied by caissons. A peculiarly con- 
structed wagon is employed for transporting the mortars, The 
ammunition and other supplies are carried in ordinary wagons, 
all of which are included in the general term sitege-train. 


Sieve. 1. A frame of wood or metal, having a 
meshed bottom, used for separating particles of dif- 
ferent degrees of fineness. 

The siyter, strainer, riddle, colander, are all forms 
of sizves, and have special applications rather than 
different functions, 


The ancient Egyptian sieves were made of string, papyrus, or 
rushes, according to quality ; and some were made of perforated 
metallic plates, as shown in a group where the public pounders 
are at work reducing to powder the materials brought to them. 
See Mortar, Fig. 3220. 

‘The Gauls were the first to employ flour bolts made of 
horse-hair; the people of Spain made their sieves and meal- 
dressers of flax?’ — Puiny. 

Sieves are of horse-hair, gauze, wire, silk (for pottery, porce- 
lain, and flour), perforated parchment (for gunpowder), cloth, 
wooden slats, ete. See also Sirrer. 


2. (Founding.) The hand-sieve is especially a 
molder’s tool, in the use of which he becomes very 
expert. Brass-wire cloth of various degrees of fine- 
ness strained in circular hoops, three or four inches 
deep, is generally used. 

3. A kind of coarse basket. 

4. (Calico-printing.) A cloth extending over the 
vat which contains the color. 

Sieve-cloth Loom. (Weaving.) <A form of 
loom for weaving the fine goods kuown as bolting- 
cloth. 

| Sifter. An implement with meshes, fine or 
coarse, according to circumstances, for separating 
materials according to size. 

Sifters are used for sifting ashes from cinders ; 
flour from lumps, ete.; sand from gravel ; dust or 

smaller seeds trom grain ; and for various other pur- 


poses. 


Ash- Sifter. 


SIFTING-MACHINE. 


cating sifter for ashes ; it 
is moved to and fro on 
slides in a box which 
confines the dust, 

Fig. 5074 shown a 
hinged sifter in a coal- 
scuttle. 

Fig. 5076 is a rotary 
ash -sifter. 

Fig. 389, page 169, 
shows an ash-sitter in a 
barrel. 

Fig. 390, page 169, 
shows an ash-sifter in a 
deep stone bearth. 

Fig. 388, page 169, isa 
rotary drum-sifter with 
a discharging trap. 

Fig. 5076 is a scoop 


Scuttle Ash- Sifter. 


with a flour-sifter in the rear part. 


Rotary Ash-Scfter. 


Fig. 5077 is a flour-sifter with a reciprocating scraper and a 
foraminous concave. 

Fig. 5076. Fig. 6078 is a sand- 

sifter, having a series 
of sieves urrapged 
with mechanism for 
imparting to it a 
rockingimotion. The 
sand is raised by the 
cups of an elevator 


aes. C 


Axia ene and discharged into 
Fiour- Sifter. the upper sieve. 
Sift'ing-ma-chine’. See SIFTER; ASH-SIFTER ; 


CoAL-BREAKER. 
Sight. 1. (Ordaance.) A piece of metal at- 
tached or applied to a fire-arm, and by which the 


Fig. 5077. 


Sifter. 


arm is pointed at the object. Small-arms have 
breech and front sights, the former usually notched 
and the latter pointed. See BREECH-sIGHT ; LEAF- 
SIGHT 3 FRONT-SIGHT. 

Sights for cannon include the breech-sight, front- 
sight, rimbase-sight, and PENDULUM-HAUSSE (Which 
see), See BAcK-sIGHT ; MwtzzLE-sSIGHT ; BREECH- 
SIGHT ; TELESCOPIC SIGHT, etc. 


21% 


Fig. 5073 ia a recipro- | 


6 SIGNAL. 
The United States service rifle has . 5079 
a notch tor 100 yards, and two leaves ae 


for 300 and 50U yards respectively. 
| Fig. 5079 shows a sight for service 
fire-arins, 
2. Some surveying and other in- 
‘struments of precision have plain- 
sights, usually consisting of a vertical 


Fig. 5078. 


Sand- Sifting Machine, 


ie with an opening divided by a spider’s thread, 
air, or fine wire. 

3. (Ofa Druwing.) The part within the border 
or margin lines. The face of the sheet consists of 

‘the siyht and margin, the latter being the part out- 
side of the border lines. 

Sight’en-ing. (Calico-printing.) <A fugitive 
color added to a paste to enable the printer to judge 
of the perfectness of the work. 

Sig’nal. A means of communication by audible 
or visible signs between two distant points according 
to a preconcerted system. 

The meaus of signaling are numerous. Among 
them may be cited : — 


Balls. Horns. 
Bells. Lanterns. 

, Bonfires. Lighta. 
Electric sounders. Rockets. 
Flags. Sema phorea, 

| Guns. Torpedoes. 
Heliostats. Whistles. 


| 
| Flags are very generally employed for signaling, being equally 
well adapted for land or sea service. In the former case the 
various combinations are made by waving the flag to the right 
or left, or by holding it in a particular position. Nautical sig- 
‘nals are formed by the different arrangements and combinations 
of several flags and pennants of different colors; each of these 
indicates a number, corresponding to a phrase or sentence, 
which is entered in a book. Every naval vessel is furnished 
with one of these books, by reference to which the number and 
signification of any combination displayed by another naval vea- 
sel of the same nation may be at once understood. The par- 
ticular rystem used jis termed a code. That of the British navy 
is capable of expressing ahout 14.000 words and phrases, Codes 
| of more limited capability are employed in the merchant service, 
Flashing-signals are made by intermittent flashes of lime 
light, of shorter or longer duration, so as to spell out a message, 
Rai) way-signals are made for many purposes, usually to check 
‘speed or stop: but some signals indicate that the way is clear 
(see Raruway-signaL). Fig. 5080 is a signal to be placed on 
| curves, tunnels, or sidings. An adjustable hook on the cab of 
| the locomotive strikes a trigger on a wayside post and sets & 
signal in advance. 
Reconnoissances by signal-parties have been made by means 
of bulloous on several occasions, the bailoon in each case being 


SIGNAL. 


what is called captive, that is, being held by a rope to limit the 
ascension and prevent its escape. 

The first occasion was at the battle of Fleurus, in 1794, when 
the French used it to ascertain the position and evolutions of 
the Austrians. It was fired at by the Austrians, but allowed to 
ascend out of range. 

A captive balloon was again made use of by the French at 
Solferino, 1859. 

A third use of balloons in this species of service was with the 
Army of the Potomac in the Peninsular campaign, and perhaps 
in other fields of action. 

The search for the lamented Sir John Franklin gave rise to 
many ingenious schemes for signaling the party and giving them 
notice of succor. 

Mr. Wallace’s plan was to make a survey with the assistance 
of a captive balloon, affording a means of distributing notices 
which might reach the party. 

The plan understood to have been adopted was that of Mr. 
Shepherd. Balloons were inflated and set free, having printed 
packets of paper or oil-silk, which were distributed occasionally 
as the balloon traversed across the country. The papers con- 
tained directions, stating the latitude and longitude of the ex- 
ploring ships, the direction in which they were proceeding, and 
the localities at which provisions had been left. These papers 
were attached at intervals to a long slow-match made of rope, 
dipped in niter, and the match, burning gradually away, re- 
leased the notices consecutively, and thus distributed them over 
a wide expanse of country. 

Mr. Darby constructed signals attached by a string to a hol- 
low fuse, which released the petard signal, 
the ground caused an explosion equal to that of a 6-pounder 
cannon, and released hundreds of little packets of printed no- 
tices wrapped in tin-foil. The petard called attention to the 
spot, and the bright little packages would be easily observed, 
and would be attractive to the natives by whom they might be 
discovered. 

Mr. Darby had also a bill-distributor attached to his to de- 
liver notices. A third of his devices was a hollow shell contain- 
=e the information to be disseminated, and a vertical staff with 
a fiag. The tripod base was so arranged as to stand erect on 
land or water. Our informant states that each of Mr. Darby’s 
plans was tried and worked successfully. See lists under 
ALARMS; ELECTRICAL APPLIANCES; TeLeGrapH. See also Sr- 
REN ; SEMAPHORE; RAILWAY-SIGNALS; FIRE-ALARM TELEGRAPH. 


Fig. 5981. 
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Steamboat- Signal Apparatus. 


whose contact with | 


SIGNAL-ROCKET. 


Sig/nal-ap’pa-ra'tus. A device to op- 
erate or transmit a signal. It may be 
mechanical or electrical. Signal-apparatus 
of various kinds are cited under different 
heads. . 


Fig. 5081 is a steamboat‘signal apparatus. The 
movement of a lever by the pilot actuates an indicator 
traversing the face of a marked dial coincidently 
with the sounding of a bell. The levers projecting 
through a plate having slots extending in different 
directions are caused, by means of wires, to move & 
lever connected to the shaft of the index by cord at- 
tached at different points on its periphery; thus, a 
greater or less extent of movement on the levers will 
move the index through a proportionate are. 


Sig’nal-box. A street box having a 
signaling apparatus connected by wires with 
a central apparatus for ringing alarms of 
fire. See FIRE-ALARM TELEGRAPH, page 849. 

Sig/nal-lamp. 1. A lamp with white, red, and 
blue panes or bull’s-eyes, for signaling trains. See 
| RAILWAY-SIGNAL. 


| ‘The signal-lamp of the English railway-service has a bull’s- 

_ eye in front and a recess between it and the burner, for drop- 
ping in any particular colored glass, according to the light which 
is to be shown. The colored glasses are contained in a pocket, 
and a red, green, or blue glass can be placed in position by the 
engineer or signal-man as may be required. 


2. Marine signal-lamps or lanterns are displayed 
at night on board a ship, for the purpose of indicat- 
ing her position to other vessels and preventing col- 
lisions. ‘The United States Naval Regulations pro- 

| vide that a bright white light, sufficiently brilliant 
to be visible at least five mathe and showing over an 
are of ten points on each bow, shall be carried at the 
foremast-head. 


On the starboard side a green light, and on the port side a red 
light, each to be visible at least two miles, and showing over an 
are of ten points, from straight ahead to two points abaft the 
beam, are to be carried. 

Sig’/nal-light. 

A form of signal-light to be thrown into the water to direct 
attention of a man overboard, and of 
rescuing boats, consists of a tin cylinder Fig. 5082. 
with conical top, and a float by which 
it is sustained vertically in the water. HA! 
The case is charged with phosphide of 
calcium, secured air-tight therein. For 
use, the top of the cylinder is cut off 
and the bottom end of the tube opened, 
so that water can enter, and evolve gas 
from the compound, which inflames as 
soon as it comes in contact with the air. 

In Fig. 5083, A Bare side and end ele- 
vations of Cooke's apparatus for display- ; 
ing the electric light from the clock- |= 
‘tower of the Parliament Houses at © cae | 
| Westnfinster. + 

tt’ are two screws which receive the ~~ 
terminals of the battery-wires, from ~~~ 
whence the positive and negative cur- —. 
rents are conducted respectively to the — 
hinges AA! of thestand, and thence tothe ~ 
studs i i’, which transmit it to the car- ~ 
bon points in the regulators / /’; these 
are fixed upon a board 7, which slides 
upon the table p, and each carries two copper strips, which 
make connection with the studs 7 i’, when either lamp is in 
proper position ; when the carbon points of one lamp are 
near consumed, as / for example, it may be pushed over, 80 
that /! occupies its place, the interruption of light being only 
instantaneous; fresh points are then placed in /, which in its 
turn replaces 2’, the light being thus rendered practically con- 
tinuous for as long a time as necessary. 

By means of the elevating-screw f and hand-wheel ¢ having 
a worm gearing with teeth around the periphery of the table c, 
the light, transmitted through a Fresnel lens m, may be 
thrown in any desired direction, either in altitude or azimuth. 


Sig/nal-post. A staff for displaying flags or 
signal-lanterns. 

Sig'nal-rock’et. Signal-rockets are composed 
of a case, charged with composition ; a pot filled 
with stars, gold-rain, or serpents, and a stick. 
They are named from the interior diameter of the 
case, as #-inch, 1-inch, or 14-inch rockets. 


sa ay 


Signal- Light. 


—> 


Goog le 


Digitized by 


SIGNAL-ROCKET. 2178 


Fig. 5083. 


SILHOUETTE INSTRUMENT. 


tar 1 pound sulphur, 2 charcoal, and 6 of salter. ; 
ram some of this powder tightly in a long narrow 
tube closed at one end, then set on fire, and the 
tube will fly through the air. 

This is a veritable rocket. 

Rockets from 3 to 4 inches in diameter ascend 
from 1,000 to 1,200 yards in from 7 to 10 seconds, 
and are visible 35 to 40 miles. Rockets of 1 or 
2 inches diameter only ascend to from 450 to 600 
yards. 


Sig’nal-tow’er. An elevated struc- 
ture, as a beacon, from which to display 
a semaphore or other signal. 

Sig/na-ture. A distinguishing letter 
or number at the bottom of the first page 
of each sheet of a book, to indicate its 
order to the folder and binder. 


The case is formed of stout paper, which is cut into rectangles 
in width equal to the length of the case ; these are rolled over 
a wooden former which is of the same diameter as that of the 
interior of the rocket, the paper is pasted after the first turn, 
and is drawn around the roller, keeping it perfectly taut as 
each turn is taken. This is done ona flat tuble, and successive 
sheets of paper are added until the required thickness is at- 
tained. It is then choked near one end by means of a stout 
cord wound once around it and drawn taut by means of a 


treadle, after which the choke ia secured by several turns of . 
twine, leaving an aperture large enough for the insertion of ' 


the spindle in driving ; the case is now dried In the shade. 
When dry, the composition may be driven into the case. For 
this purpose the choke end is cut off syuare to such a length 
that when the case is inserted in the mold, the 
Fig. 5084. choke shall fit closely over the nipple of the spin- 
dle, the end of the case resting on its base; being 


and the mold placed over the case. The mold is a 
q metallic tube, bound with rings; or a block having a 
circular hole, into which the case fite, may be used 
for holding the case while driving. For driving, three 
or more drifts are used ; these are of the same diame- 
ter as the rocket, but of different lengths, and all ex- 
cept the shortest are recessed to receive the spindle. 
: A ladleful of composition is poured into the case 
and driven down by 25 or 30 blows of 8 wooden mallet 
‘ \ on the head of the drift, which is then withdrawn, 
44 and another ladleful of composition poured in, which 
a, Mold, ia similarly treated: the operation is proceeded witb 
or Block. in this way, using the longest hollow drift first, and 
b. Spin- afterward the shorter ones successively until the top 
dle. of the spindle is reached. The case is then driven 
ec, Drift. one dinmeter in hight with the solid drift, the com- 
d, Case. position covered with a paper wad cut to fit the case, 
over which is driven a wad of clay about 4 of a diame- 
terin hight. 

Cases may be driven without a mold, being firmly fustencd 
in an upright position. 

The rocket is primed by a piece of quick-match, inserted in 
the choke-hole and coiled away at the bottom of the composi- 
tion. Acap of strong paper is then pasted over this end. 

The pot is a cylinder of rocket-paper, which is slipped over 
the case at the clay-wad end, projecting about 14 diameters 
beyond the end of the case; it contains the ornaments and 4 
bursting charge of powder, and is pasted on to the case. 

The cone is made by a semicircular piece of thick paper 
wrapped around a conical wooden former and pasted. This is 
secured over the end of the pot by a similar cone of thin paper, 
oue inch longer, whose bottom is cut into slips and pasted to 
the pot. 

The stick tapers gradually, being of .6 to .8 of an inch at the 
large, and .35 to .5 of an inch square at the smal]end. The 
large end is that attached to the rocket, and is tied on by 
means of twine or iron wire. Its length is such that, when 
attached, the rocket should balance at from about 1 to 2 inches 
in rear of the case. 

These dimensions apply for 9 to 13 inch rockets ; for larger 
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or smaller ones, they will be nearly in similar proportion to the | 


size. 
Marcus Grrecus, who wrote about the close of the eighth cen- 
tury, gives the following directions: pulverize in a marble mor- 


placed on the spindle, the case is driven firmly down, 1 


Signatures are sometimes inserted at 
the bottoms of other pages, as the third, 
fifth, and seventh, in octavo, the third 
in quarto, and so on of the other styles. 
a he signature of the first sheet of mat- 
= ter is B, A being reserved for the title- 
page, index, contents, ete.; the next 
would be c, and soon. The old Roman 
alphabet, which is destitute of J v w, is 
adopted, so that the twenty-fourth sheet 
will be A A or 2 A, according to the cus- 
tom of the office. 


| In the United States, numbers are very generally employed 
to indicate the signature. 
About 1469 - 70, alphabetical tables of the first words of each 
chapter were introduced, as a guide to the binder. Catch-words 
(now ponent abolished) were first used at Venice by Vindeline 
de Spire. 
| The name and residence of the inventor of signatures are 
doubtful; it appears they were inserted into an edition of 
‘* Terence,” printed at Milan in 1470, by Anthony Zorat. And 
an edition of ‘‘ Baldi Lectura super Codic,”’ etc., was printed at 
Venice by John de Colonia and Jo. Manthen de Gherretzem, 
anno 1474: it is in folio, and the signatures are not introduced 
till the middle of the book, and then continued throughout. 
Abbé Reve ascribed the discovery to John Koelhof, at Cologne, 
in 1472. They were used at Paris in 1476, and by Caxton in 


 «: Si-le’si-a. (Fubric.) A linen made in Germany. 
| Silex. See Sinica. 

Sil/hou-ette. A profile or outline representation 
of an object filled in with black. The inner parts 
| are sometimes touched up with lines of lighter color, 

and shadows are indicated by a brightening of gum 
, or other lustrous medium. 


The invention has been ascribed to the daughter of Dibu- 
tades, a potter of Corinth, who drew the outline of the shadow 
of her lover's face cast by a lamp upon the wall, about 776 B.C. 
Her father, the legend relates, cut away the plaster within the 
outline of the profile, took an impression in clay, and baked it 
in his oven; this, it is said, was still preserved at Corinth when 
that city was sacked by Mummius, B.c. 1486. Numerous and 
fine specimens are to be found on ancient Etruscan vases. 
| The first notice of the modern practice of the art was in regard 
| to portraits made by Elizabeth Pyberg, who cut the profiles 
' of William and Mary out of black paper, 1699. The name sil- 

houette was given them, about 1757, in derision of the French 
Minister of Finance, Etienne Silhouette, he having vexed the 
| people of Paris by many salutary and some rather trifling re- 
forms; the wits, therefore, dubbed any very cheap article a 
silhouette. 

It is frequently made by the eye, the artist having paper in 
one hand and scissors in the other, the subject standing with 
profile presented. 

The portraits may be taken without the exertion of artistic 
skill, by tracing the shadow of the person and then reducing 
the portrait to the required size. A machine for this purpose 
is shown in the adjacent cut. The tracer moves upon a univer- 
sal joint on the standard, the respective ends being adjustable 
as to length, so as to suit the required relative proportion be- 
tween the large view and the miniature copy. In using, one 
end of the tracer is caused to follow the line of the profile, while 
the other marks upon the paper which is presented in a frame. 
The paper is then removed and the portrait cut out by the 
scissors. 


Sil/‘hou-ette In/stru-ment. An _ instrument 


for tracing profiles. The end a of the rod being 
‘furnished with a lead-pencil and resting against 
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the sheet of paper, a person ' 
sits in position that the 
end 6 of the rod may be- 
made to follow the profile | 
of the features and head, 
the diminution in the size 
of the drawing being de- 
pendent upon the relative 
distances of the subject and the paper from the axis 
of oscillation of the rod. See TRACING-MACHINE ; 
ENGRAVING-MACHINE ; PANTOGRAPH. 

Sil'i-ca. An oxide of silicon, having the formula 
Si,0,. It occurs nearly pure in quartz rock, chal- 
cedony, flint, and in various other more or less im- , 
pure forms constitutes an important part of the 
earth’s crust. 

Its economic uses are various and important, as 
in the form of sand, for making mortar, glass, and 
artificial stone, The sandstones, principally com- | 
posed of silex, are largely employed in building, 
and, in combination with alumina and other min- | 
erals, it forms granite and many other rocks which 
are universally diffused over the earth’s sure | 
face. 

Sil/i-con. Equivalent, 21.2; symbol, Si. Next 
to oxygen it Is stated to be the most abundant sub- 
stance in nature. A brown, non-conducting sub- 
stanve ; the base of silex or silica, whose formula is 
Si,O,. 

Silk. 1. The fine glossy thread spun by the 
caterpillars of various moths of the genus Phalena, 
That of the Phalena bombyxr, or common silk-worm, 
is most generally known and used. 


Fig. 5086. 
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Sdhouette Instrument. 
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The earliest notices of the use of zilk are to be found in Chi- 
nese annals, as we might expect: these people had the worm, its 
products, and the means of recording. If we assume with one 
of the moderates that Hoang-to, who began the culture of silk 
in China, lived in 1703 B. c., he was contemporary with Joseph, 
the viceroy of Egypt. The wife of the Emperor, named Si-ling- 
chi, is particularly credited with the success of the domestica- 
tion of the worm and the mode of availing its product. 

The passage in Ezckiel rendered silk is believed to be a mis- 
nomwer: probably flne Haxen goods. 

Another reference to silk in the Bible is in Revelations xviii. 
12, where it is mentioned a3 among the treasures of the typical 
Babylon. 

For ages after its first importation into the West the Greeks 
and Romanus remained ignorant of the manner in which it was 
produced The Greeks, returning from their Persian conquests, 
323 8 ¢., brought back wrought-silk. 

One specimen of silk bas been found in the Catacombs of 
Egypt. It is associated with some bead uctwerk taken from a 
wmuimmy at Sakkarah. 

The serica of the ancients, from whence the silk was derived, ; 
and whence its European name, has been identified probably 
with the modern Khotan. 

Procopius calls it Serinda, which terminal denotes the India 
whence it was derived, or else an indication of the alliauce of 
the two by race, position, or inter-cominercial relation, 

All the ancient and modern names of silk are derived from 
the Chinese Se, which in Corea becomes Sir; in Mandehou, 
Surghé; wasia Chaldee, Arabic, and Syriac, Serie; in Greek, 
Sericon; in Latin, sertecem, in Anglo-Saxon, seolc, and so on. 

The first ancient Western author who mentions it distinctly 
is Aristotle; in his time it is believed to have been imported in 
skeins from Asis and woven in Cos. The references to it in 
later authors are numerous. Crassus found that the Parthian | 
troops had silken flags attached to gilt standards. The silken 
and embroidered robes of Cleopatra are celebrated by various 
authors, — Lucan, for instance. Tt long remained an expensive 
luxury: Heliogabalus, it is xaid, being the first Roman who | 
had « complete silken garment; and silk was worth its weight | 
in vold in the time of Aurelian. At the end of the third cen- 
tury it was worked with a warp of linen or wool, and became 
inore common. 

The history of the introduction of silk culture into Europe is 
thus related by Procopius (“ De Bello Gothico,? IV. 17): — 

** About this time (a. p. 5380] two monks having arrived from 
India, and learned that Justinian was desirous that his subjects 
shonld no longer purchase raw-silk from the Persians, went to 
him and offered to contrive means by which the Romans would | 
no longer be under the necessity of importing this article from 
their enemies the Persians or any other nation. They sail that ’ 
they had long resided in the country ealled Serinda, one of those 
inhabited by the various Indian uations, and had accurately 
informed themselves bow raw-silk might be produced in the | 


t 


i 


by the heat of manure, 
-monks a hundsome reward if they would put in execution what 


-yet warm kind of cloth, and 
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country of the Romans. In reply to the repeated and minute 
inuiries of the emperor, they stated that the raw-silk is made 
by worms, which nature instructs and continually prompts to 
this labor; but that to bring the woruis alive to Byzantium 
was impossible ; that the breeding of them is quite easy; that 
each parent animal produces numerous eggs, Which are hatched 
The emperor having promised the 


they had proposed, they returned to India and brought the 
eggs to Byzantium, where, having hatched them in the manner 
described, they fed them with the leaves of the black mulberry, 
and thus enabled the Romans thenceforth to obtain silk in their 
own country.” 

Western Europe was long supplied from this point. The 
manufacture was introduced into Spain by the Saracens. 

In 750, the Emperor Charlcinagne sent Offa, king of Mercia, a 
present of two silken vests, indicating the esteem in which the 
material was then held. 

In 1147, Roger IL. of Sicily, returning from Palestine, plun- 
dered Athens and Corinth, seized workmen who understood the 
silk manufacture, and introduced it into his own dominions. 
From thence it slowly spread to Italy and France. Louis XL, 
in 1480, obtained Italian workmen and established the manu- 


facture at Tours, and in 1521 Francis I. established a colony of 


Milanese at Lyons. 

The manufacture was encouraged in England by James I. in 
emulation of his ‘* Brother the French King,’’ as be styles him. 
The revocation of the Edict of Nantes by Louis XIV., in) 1685, 
drove 50,000 Protestants from France, and materially aided in 
Rpreading the manufacture of silk, crystal glass, jewelry, and 
other tine goods, in which that nation of émeutes aud artists 50 
highly excelled. . 

In 1717, John Lombe obtained by stealth from Sardinia a 
model of the silk throwiny-mill, and set up silk-works in Derby, 
England. The works afterward devolved upon his brother 
William, and then reverted to a cousin, who became Sir Thomas 
Lombe, whose name is aleo creditably associated with the pur- 
suit of the enterprise. 

Silk from spiders was spun, in 1710, by Bonn, a Frenchman, 
who manufactured with this material both stockings and gloves. 
He estimated 12 house-spiders = 1 silk-worm. 

The Arachnid have enguged other artists not belonging to 
the great college of Laputa, and a patent of the United States 
Was granted to some officers of the United States Army, Janu- 
ary Y, 1866. They appear to have found in South Carolina 
some spiders of wondreus fibrous fecundity, and patented a 
Inachine in which the Arachnids# are secured upon a frame, 
their spinnercts being Fo presented as to yield their webs to be 
associated and wound upon w& spool. The legs are drawn back 
out of the way of interference while the reeling proceeds. 


2. (Fubric.) A fabric woven from silk. There 
are many varieties, different in the fineness, density, 
and finish, such as — 


Shot-silk. Tissue. 
Lutestring. Giroas, 

Satin. Moire-antique. 
Satinet. Ribbon, ete. 


For specific list of appliances in the treatment and 
manufacture of silk and other fiber, see Corron, 
Frax, Woot, Hemp, SILK, ete., APPLIANCES, ; 

Silk-clean’ing Knife. An implement for free- 
ing the fiber from gummy 
impurities and other dirt. 
It is drawn over or between 
knife-edged surfaces, which 
eXercise a scraping action. 

Silk-cot'ton. A short 
silky and elastic fiber ob- 
tained from the lombar and 
some other trees. [t is em- 
ployed by the Hindoos for 


producing a coarse and loose 


has been used instead of silk 
for covering hat-hodies. 

Silk-cul'ture. The se- 
ries of operations in silk- 
culture is as fullows :— 

1. The insect, the Bom- 
by.c mor’, deposits eggs smaller than a grain of mus- 
tard-seed. 

2. Each egg hatches into a eaterpillar Jess than 


Suk- Cleaning Knife, 


one quarter of an inch long, acquiring a new skin as 


often as the old one becomes too smnall ; four of these 
molts or renewals take place, at the end of which 
the worm is three inches long. 


SILK-DOUBLING MACHINE. 
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3. The full-grown worm, ceasing to eat, begins to 
expel the silk from two orifices in the head. 

4. The silk, at first a glutinous gum, hardens into 
a thread or fiber, which the insect winds into a hol- 
low ball around itself. This is the cocoon. 

5. 
bulk, while the cocoon becomes gradually larger as 
the silk is withdrawn from the body of the worm. 

6. The cocoon being finished, the worm changes 
into a chrysalis. 

7. In two or three weeks the chrysalis becomes a 
moth and eats out of its prison. 

8. The moths of the respective sexes provide for 
a new generation of eggs, which are deposited, and 
then the parents die. 


The silk-worm will flourish, with care, in moderately temper- 
ate climates, though tropical and subtropical regions are its 
peculiar habitat. The extreme east of Asia, — China and Japan, 
-— which have a climate differing but litde from that of the 
Southern United States, appear to be more favorable to the 
development of the insect than any other part of the world ; 
at least, it seems to require less care there, though they are 
grown in great perfection in Italy snd Southern France There 
seems no reason, apart from the higher cost of labor, why our 
own country should not be able to produce all the raw-silk re- 
quired for its own consumption. Previous to the Revolutionary 
War, large quantities were raised in Georgia; and during the 
Morus multicaulis mania of xome thirty-five vearr ago, silk of 


unsurpassed quality, and fabrics therefrom which compared | 


favorably with the products of foreign looms, were produced. 

The worm, however, not being able to endure great atinos- 
pheric changes, requires, in our climate, careful attention. 
Its eggs, also, to prevent premature hatching, must be care- 
fully kept in a cool place during the summer season, 

When first hatched, which iy done by exposing the eggs to a 
sufficient warmth, the young worms, then searce one quarter of 
an inch long, are placed in contact with the food, mulberry-leaves 
generally, which is to form their future subsistence. The white 
mulberry (Morus ala) ia largely used in Southern Europe, and 
it is claimed by some to proluce a stronger, though coarser 
silk than that derived from worms fed on the Morus mudticaults 
(many-stemmed) or paper-mnulberry, which is the favorite in 
China, and which was ut one time very extensively planted in 
this country. The worm, however, can subsist on other leaves. 

A writer ju a French scientific periodical states that by feed- 
ing silk-worms on vine-leaves he has obtained cocoons of a mag- 


niticent red, and, by feeding them on lettuce, others of a very | 


deep emerald green, Another silk-grower has obtained cocoons 
of a beantiful yellow, others of a fine green, and others again of 
violet, by feeding the silk-worms on lettuce or on white nettle. 
He says that the silk-worms inust be fed on mulberry-leaves 
when young, and supplied with the vine, lettuce, or nettle 
leaves during the last twenty days of the larva stage of their 
life. 


Ilowever this may be, the fact in practical silk-worm raising | 


ix that the worm, when placed ov the leaves, eats continuously, 
with the exception of intervals when it lies by to molt, until 
it Attains its fall size, about three inchea in length; it then se- 
lects a place about the frame where it is reared, in which to spin 
ita cocoon, When the cocoon ix spun it is necessary to kill the 
contained insect before it develops into a moth, reserving a 
certiin proportion to lay the eggs which are to form a future 
supply. 

This is done by baking at a low heat. 

The filaments are then reeled off as described under Sr.K-REEL, 
and the various processes necessary for the completion of the 


fubrie, whatever it may be, are proceeded with in the manner | 


treated of under SitK-MANCFACTURE. See Figuier’s ‘ Insect 
World,” pp. 214 - 250. 

The cocoons are divided into nine qualities by the French. 

1. Good coroons; free from blemishes and well shaped. 


2. Calcined cocoons; haying worms which died after com- | 


pleting their work. 
8. Cocalons; somewhat loose in texture. 
4. Choquettes; having worms which died before finishing 
their work. 
5. Dupions; double cocoons, difficult to detach. 
6. Soufflons ; loose cocoona, difficult to unwind. 
: 7. Puinted cocoons; witha damaged point at which the thread 
reaks. 
8 Perforated cocoons; at which the moth has eseaped. 
9. Bad choquettes; the silk spotted, rotten, blackish. 


Silk-doub’ling Ma-chine’. A machine for 
twisting together two or more filaments of twisted 
silk. See DouBLING, 5, page 731. 

Silk-loom. (JWeaving.) A loom specifically con- 
structed for weaving silk. See WEAVING ; Loom. 

Silk-man’u-fac-ture. The processes intervening 


The body of the worm gradually lessens in| 


| between the making of the cocoon and the prepara- 


| tion of the silk for market. 


1. The chrysalis is killed within the cocoon by the application 
_ of heat before it has developed into a moth. 

2. The floss silk js stripped from the exterior of the cocoon. 

3. The cocoons are placed iu warm water, to loosen the gummy 
adherence of the filaments. 

4. The filament ends are carried around a reel and wound 
into a skein. 

6. The skeins are made up into hanks or bundles, forming 
| the raw silk of commerce. 

The length of each filament is usually about 300 yards; 250 
Laveruge cocoons weigh about ] pound; 12 pounds of cocoons 
| yield 1 pound of silk = 8,000 cocoons to] pound of silk. — Dopn. 

6. The raw silk is wound from the hanks in which it is 
brought to market on to hexagonal frames, called swifts, and 
fs thenee transferred to bobbins. F 
| 9. Clearing. Yo remove irregularities from the surface, eac 
thread is caused to pass under a steel scraper or between two 

rollers. This js done by the eleaving-machine, where it is 
wound upon other bobbins. 

8. Spinning. The spinning-machine js provided with a num- 
ber of rapidly rotating spindles by which a twist is imparted to 
the filaments drawn from the bobbins taken from the clearing- 
machine, as they are transferred to another set of bobbins. 

9. Dowling, Two or more of the filaments are twisted to- 

‘gether, and at the same time wound upon bobbins by the 
doubling machine. 

10. Throwing. The throwinge-machine twists and combines 
the threads in a manner nearly similar to that of the spinning- 

machine. For some purposes the two operations are combined ; 
for othera the throstle-frame is emploved. 

ll. Glossing. After throwing, the silk is usually dyed, and 
ds then transferred to the glossing-machine, where, by the com. 
| bined action of steam and stretching, it is elongated and a 
' glossy surface is imparted. The fibers may be stretched in 
length one tenth 

12. Winding. The various processes enumerated having been 
completed, the silk is again wound upon bobbius, and is ready 
to be woven. 

The quality of silk is denoted by the number of yards to the 
denier, a weight equal to 24 grains. 

Silken thread merely wound and cleaned is called dumb 
singles; when wound, cleaned, and thrown, fhrawn sing/ss; 
if single-twisted, (ram: if double-twisted, organzine; if the 
natural gun is left, hard silk; if removed, saft silk. 

For silk gauze, dumb sing/:s ia employed, 

For ribbons and conmon silks, (Arown singles. 

For the weft threads of the best silk, (rag. 

For the warp threads of the best goods, organzine. 

Floss silk is the outer portion of the cocoon ; it is worked up 
into yarn for cheap handkerchiefs, shawls, and other coarse 
fabrics, by processes somewhut resembling cotton spinning. 

After sorting, the filaments are disentangled by a hackling 
process, being held firmly at one end while the other is drawu 
i over a set of gills. 
| 6 At the Aling-engine, tho silk, while passing between feeding- 
‘ rollers, ix subjected to the action of a series of moving combs, 

The drawing-frame holds the filaments firinly by one end 
while a comb travels over their surface to remove inipurities 
and xhort fibers. + 

The cutting-rngine acts like a tobacco or chaff-cutting ma- 
chine, and cuts the parallel) filaments into lengths of about 14 
inches. 

The seutcher converts these short fibers into a sort of down, 
which is washed iu soap and water, boiled in pure soft water, 
pressed, dried, scutched to loosen it up, carded, made into 
slivers, drawn, doubled, drawn, rove, and spun, like cotton. 


Silk-mill. A building where silk is reeled, spun, 
and woven. 

Silk-reel. An apparatus for unwinding silk 
from the cocoon. The glutinous quality of the fila- 
ment when first spun by the worm causes the threads 
forming the cocoon to adhere closely together, re- 
| quiring the action of heat and moisture to efleet their 

separation, 


For this purpose the cocoons are placed in a shallow pan of 
water a heated by a furnace beneath. The ends of several fila- 
ments are united and attached tu the reel 4, to which motion is 
imparted by turning the crank ¢. The threads pass upward 
through glass eves dd over rollers ¢¢, by which a slight twist 
ix imparted, and are guided by cylinders of porcelain (ff F to 
the reel The shaft g,on which the latter pair of guides is 
placed, is caused to traverse from side to side by a piu on its 
under side working in a cam-groove in the roller A, so as to dis- 
| tribute the thread on the reel, Unless this be done it cannot 
_ be unwound, and is consequently unsalable, 

One of the arms of the reel is provided with a screw, so that 
‘it may be shortened when desired to remove the skein. It is 
| serewed out again for winding. 


SILK-SHAG. 


f Fig. 5087. 
c. 


Sik- Reel. 


The automatic silk-reel is designed for unwinding the thread 
reer the blocks of the throwing-mill and winding it into 
nks. 


Silk-shag. (Fubric.) 
silk with a shaggy nap. 

Silk-siz/ing Ma-chine’. 
MACHINE. 

Silk-sort'ing Ma-chine’. A machine by which 
silken threads of various thicknesses are sorted into 
sizes between certain limits and wound upon separate 
bobbins, according to size. 


Pig. 5088 is Atwood and Leigh’s ma- 
chine. The thread from the bobbin a 
masses to and between the vst bore 
ce d, which have a certain ring on 
each other, and are simultaneously raised 
or lowered by turning the adjusting-screw 
¢, operating the pivoted lever /, on which 
the journals of the lower roller rest. The 
shaft of the upper roller is connected with 
a lever g, the shorter arm of which is 
weighted so as to nearly counterbalance 
the preponderance of the otherarm, which 
is forked at the end, straddling the upper 
end of the lever A, which bears against 
the lower bent arm of the lever 7, so that 
the two constitute a compound lever. 
The silk is wound from the roller d on 
to one of the bobbins j & /, each of which 
receives a different sized thread between 
certain limits. Either of these bobbins, 
depending on the size of thread being de- 
livered, is placed in bearings in the arms 
m m,where it is turned by the revolution 
of the drum n bearing against the cylin- 
drical portion o of the bobbin. The up- 
per end of the lever £ has two notches on 
one side and one on the other, and the fork of the lever g has two 
inwardly projecting pins,one on each side. The lever 2 may be 
shifted from side to side, so that one of these pins may bear against 
either its front or back, for the purpose of adjusting the deliv- 
ery of the thread. If this should vary from the prescribed 
limits, the lever g tilts, throwing backward the lever 4, which, 
in turn, operates the lever 7, causing its upper cam-shaped ex- 
tremity to come in contact with the roller o on the end of the 
bobbin, and lift it out of contact with the drum 7, so’ that it 


Fig. 5088. @)z 


A coarse, rough, woven 


See SILK - SORTING 


Silk- Sorting Machine. 
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ceases to revolve. 
One of the bobbins 

k& 2 is then substi- 

tuted, the thread is 

broken, and its end 

is attached to the 

bobbin, and wound 

thereon so long as 

the bobbin contin- 

ues to act, or until 
itis thrown out of 
contact with the 
drum 7. 

In case the thread 
becomes so thin as 
to endanger its 
breakage, the lever 
g drops until the 
adjustable set-screw 
p comes in contact 
with the stop gq, 
| throwing the aid. 
. dleand lower rollers 
‘out of frictional 


more than three sizes of thread. 


Silk-stretch’/ing Ma-chine’. An apparatus for 
imparting the proper tension to silk fibers. 


In the example, the ends of the fibers, reeled on bobbins placed 
uw 


Fig. 5090. 


~4= 
Silk Twisting and Reeling. 


at the lower part of the frame, are moistened and attached to 
drums B B, whose motion unwinds them from the bobbins ; 
when all is wound off on to the drums BB, the free ends of the 
fibers are similarly attached to the drums C C, which are set in 
motion, unwinding and stretching the fibers from the drums B B 
on to themselves. The final stretching is effected by the bob- 
bins E E, which draw the silk from the drums C C and over a 
series of rollers, one for each thread. Winding from the lower 
_ bobbins on to the lower drums, and from the upper drums on 
to the upper bobbins, may be effected simul- 
taneously. 


Silk-throw/ing Mill. At the 
commencement of the eighteenth cen- 
tury, silk machinery was so imperfect 
in England that the supply of thrown 
silk was chiefly derived from Italy. In 
1717, John Lombe returned from Italy 
with drawings of the machinery em- 
ployed in that country, where the pro- 
cess was kept as a profound secret. He 
obtained access to the mills by bribing 
the workmen, and committed the re- 
sults of his observations to paper at 
night. Having been discovered, he 
with great difficulty made his escape. 
In 1718 he obtained patents for the 
improvements thus introduced, and in 
1719 erected a mill on the Derwent at 
Derby, 5 stories high and 4 of a mile 
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SILVER. 


in length, which was considered one of the wonders 
of the age. 

Silk t'ing and Reel’ing. 
tus (Fig. 5090), 
the silk previ- 
ously wound 
upon spools 
is twisted by 
the flyers 2 h, 
then macerated 
in a_ trough, 
coiled upon the 
rollers n m, and 
finally wound 
upon the reel w. 

Silk-wind’- 
er. (Silk-mun- 


In the appara- 


upfaclure.) a 
The reel on 
which silk is 


wound from the 
cocoons. See 
SILK-REEL. 

b. The ma- 
chine on which 
raw silk in the 
hank is trans- 
ferred to bobbins preparatory to spinning. 

Each hank is extended upon a light six-sided reel, 
called a swift, a number of which are arranged on 
axes on each side of a frame. The bobbins, one for 
each swift, are arranged above them. 

The ends of the filaments on the swifts are con- 
nected to the bobbins, and the swifts are set in motion, 
causing the bobbins to turn and deliver the silk. 


Fay’s 


=! 


Silk- Winder. 


The swifts are adjustable to receive hanks of varying 
sizes, and have a friction device on the axis, to pre- 
vent them from turning faster than the bobbins can 
take the silk. The filaments pass through eyes on 
a rod having an endwise traversing motion, which 
lay them spirally and evenly upon the bobbins. 


Fanshaw’s silk-winder, English patent, 1827, was designed to | 


avoid the breakage of the filament in winding the skein silk on 
to bobbins. Instead of mounting the skein on a reel, which is 


rotated by drawing upon the thread, the reel is made stationary. | 


and a revolving flyer passes around and lifts the thread, which 
passes over a roller, thence to the center of rotation, and is then 
wound upon a bobbin. 

Silk-worm Gut. A fine cord for angling, made 
of the silk-gut of the worm. 


Fine worms about to begin spinning, being select-_ 


ed, are killed by immersing in vinegar. After steep- 
ing for about twelve hours, a worm is removed and 
pulled apart, exposing two transparent yellowish- 
green cords. These are stretched to the required 


extent, and fastened in the elongated condition on 
a board to dry. 
— Sill. 1. (Carpentry.) The lower timber in a 


Fig 5092. 


Sill- Dressing Machine. 


wooden structure, — in a building, a loom, a bridge, 
a door or window frame, etc., etc. Nearly synony- 
mous with sole ; but the latter refers more specially to 
moving objects, such as a plow, a shoe, a sled, ete. 

Sometimes called grownd-sill. 

2. (Fortification.) The inner edge of the bottom 
or sole of an embrasure. 

3. (Mining.) The floor of a gallery or passage in 
a mine, 

Sill-dress’/ing Ma-chine’. A special kind of 
wood-planing machine for dressing heavy timbers on 
two or more sides, for car-bodies or other structures. 
It has various adjustments for different thicknesses 
and widths of stuff. 

Sil'lon. (/ortification.) A work raised in a 
ditch to defend it if too wide. It must be lower than 
the main works, but higher than the covered way. 

Silo. A large shallow ditch protected by thatch 
or boards from rain, sun, and air, and used asa store- 

pit for potatoes or beets designed for starch-making 
or the manufacture of beet-root sugar. 
Si-lom’e-ter. (Nautical.) An instrument for 

measuring, Without the aid of the log-line, the dis- 
| tance passed over by a ship. Various forms have 
been proposed or actually constructed. See Loe ; 
| VELOCIMETER; and list under METER. 

Sil/ver. Equivalent, 108; symbol, Ag. (argen- 
_twm); specific gravity, 10.5; point of fusion, 1873° 
Fah. Generally occurs as a sulphide, and is often 
associated with other metals. The ore is ground 
and the silver separated by amalgamation. See 
AMALGAMATOR., 

It is a clear white, malleable, ductile metal ; may 
be extended into leaves not exceeding yo4oq of an 


| 


inch in thickness and drawn into nay A fine wire ; 
has considerable brilliancy and takes a high polish. 


The metal is used for coin and plate, alloyed with 
copper to harden it. 

It is used to coat metals (see PLATING) to render 
them less liable to change by atmospheric influences, 


| but is itself liable to be attacked by sulphur. 


_ _ Silver is the earliest form of money, being a medium of ex- 
| change in Assyria, Egypt, Tyre, and with the Hebrews in the 
time of Abraham. Gold was valued for ornaments, but not 
| current as money; it was no doubt hoarded and carried like 
| precious stones, of which a large value could be placed in 
a small compass, 
Silver was also used for ornaments; “ jewels of silver’? and 
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SILVER. 


** jewels of gold’*’ were given by Abraham's servant to Rebecca ; 
** 4 golden pei | of half a shekel weight, and bracelets for 
her hands of ten shekels weight of goid.”’ 

Vessels of various kinds and images were also made of it, and 
at a very early day. 

It is generally allowed to be the best material for drinking- 
vessels and table-ware, and has been a favorite therefor in all 


historic ages. Joseph, who was viceroy of Egypt, speaks of 


** my cup, the silver cup.” 

The images (terraphim) which Rachel stole from her father 
Laban were no doubt of silver. 

The ancient notices of silver are numerous, both as a medium 
of exchange and for articles of use, ornament, and luxury. 

A traveler in Honduras describes the primitive mode in which 
silver ores are treated by the Indians in that country. ‘‘ The 
man disappeared in a hole in the hillside, and presently appeared 
with a lump of ore. The man and woman then selected each a 


Fig. 5093. 


Indian Silver-Miner. 


flat stone, and began pounding the ore, which was thus grad- 
ually reduced to the condition of a gravelly dust. The fire, 
meanwhile, was fed largely by the children; a small earthen 
pot, holding a portion of the brosa, was set deep in a bed of 
coals. The wood was piled over it, sulphurous vapors escaped, 
and when the whole had burned fiercely awhile and fallen to 
ashes, our son of Tubal Cain drew forth the pot and turned out 
upon the ground a mass of gray, black, and red slag and ash, 
out of which I drew with a stick a button of red-hot silver, 
weighing, perhaps, two ounces.”’ 

An antique appearance may be given to silver by exposing it 
to the fumes of hydro-sulphuret of ammonia, or immersing it 
for a short time in the solution. 

The salts of silver are much used in the arts, — the protoxide 
and nitrate in photography, the nitrate in hair-dyes and in- 
delible ink. 

Silver is separated from lead by repeated melting and crys- 
tallization of the lead ; the crystals of lead being removed at 
each operation, the remainder becomes richer in silver, which 
ries removed by a process similar to that described under 

SSAY. 

The fact that the richer portion is less fusible than that con- 
taining a greater proportion of lead, is utilized in the Pattinson 
concentration process. See Pattrnson’s Pors, page 1638. 

The silver-from-lead-extracting furnace, which may be con- 
sidered as performing the process of cupellation on a large scale, 
employs the agency of heat and air-blast in the oxidation and 

removal of the lead, 

Fig. 5094. the alloy being ex- 
— 1 posed in a shallow 
pan of bone-dust ag- 
gregated in a basin- 
shape within an oval 
frame of iron, and 
forming the hearth 
of the reverberatory. 
This hearth is called 
a fest, and is support- 


Silver-from-Lead-Extracting Fur- 
nace ( Plan). 


ring, called the com- 
pass-bar, in the fur- 


nace. 
The alloy of lead and silver flows into the test a by a spout 
from the melting-pot 5,and the lead on the surface becomes 
oxidized. The air-blast, entering at the tuyere ¢, blows the su- 
pernatant oxide toward the opposite end of the oval hearth, 
when it flows over the depressed portion of the wall of the cupel, 
and is collected in a pot below. 
As the lead is thus removed, fresh alloy flows from the pot 5, 


and the process is continued until a profitable concentration of 


the silver is attained. The charge is then withdrawn, and the 


process repeated on a new lot of alloy. The concentrated results , lixiviating-vats 


ed by a fixed iron | 


| of a number of charges are treated in a similar furnace, the 
dross of oxide being removed by skimming. The eventual re- 
finement is known by the lightening, a peculiar brightness in- 
cident to the face of the molten metal when the last film of 
litharge is dissipated and before the cooling of the silver itself 
begins to take place. 

me beautiful similes have been drawn by the Hebrew 
writers from the silver-refining process, the brightening, which 
manifests the perfection of the process, being held to be a type 
of the condition of the human soul purified by trials and per- 
| fectly reflecting the face of Him who sits ‘‘ as a refiner and puri- 

fier of silver.’’ 

In 1850, Mr. Alexander Parkes patented in England a process 
for extracting silver from lead by means of zinc. This is now 
employed in various works in Prussia and France ; and it is 
claimed that ores containing but 8 ounces of silver to the ton 
can be profitably worked by it. 

The process is conducted in cast-iron Pattinson pots, 

_ holding from 10 to 12 tons of lead. The lead is melted and the 
_ zine introduced in three portions, the first being 3, the second 
4, and the third 1/,, of the whole amount used. When the first 
portion is melted, it is mixed in by rabbles and perforated 
ladles, or by a mechanical stirrer, for 20 or 30 minutes, when 
the fire is withdrawn, the meta! covered with wet coal-slack, 
and allowed to cool slowly ; the zinc, having formed an alloy 
with the silver in the lead, rises to the surface. The spongy 
| crust or silver sponge, which forms on top, is taken off to the 
depth of about two inches, when the lead begins to crystallize ; 
it is again heated up, the second portion added, and treated 
in the same manner as before. fter the second sponge is 
| removed, some liquefied lead, which is subsequently removed 
from the sponge, and contains a little silver, is added, together 
with the last portion of the zinc, and the same operation again 


-) proceeded with. The whole process takes some 20 or 24 hours. 


| The silver sponge takes up the copper and gold from the lead, 

| leaving behind the antimony and bismuth. 

' *In Balbach’s method of using zine for separating the precious 
metals from lead, a sufficient quantity of zine to take up all the 
silver and gold, say 20 to 80 pounds to the ton of lead, is fused 
in a kettle, and the molten lead, slightly purified by the pro- 
cess of fusion, is allowed to flow into the kettle, while the zine 
is thoroughly incorporated by stirring. The alloy is then cast 

| into pigs, which are placed in a furnace having an inclined 

| hearth, and heated sufficiently to melt the lead, but not the 
zinc, silver, and gold. The pure lead is drawn off, leaving an 
alloy of the latter metals in the furnace, to be afterward sepa- 

| rated by farther reduction. 
The silver processes of Freiberg, Saxony, are about as follows: 

The barrel-amalgamation process, see page 77. 

The hot-water process, in which the ores of silver are roasted, 
so as to give soluble sulphates of silver, which are dissolved out 
_ by hot water, and metallic silver is thrown down by copper. 
| The common sa/t process, in which the ores are roasted to a 

chloride, and the latter dissolved out by a strong solution of 
| common salt, and the metallic silver thrown down by copper. 
The extraction of silver from lead ores by fusing them with 

_sulphurets of iron, forming a regulus or matt, which has the 

| att of dissolving metallic silver and extracting it from the 

ead 


| The solution and precipitation processes are more modern 
than the mechanical modes, and appear to be principally in 
vogue on the Continent of Europe. Great completeness and 
promptness are claimed for them. They are recommended es- 
pecially for silver in which copper rather than lead predomi- 
nates. 

Augustin’s process consists in roasting with salt, for the con- 
version of the silver into a chloride ; lixiviation with hot brine 
to dissolve the chloride; and precipitation of the silver in a 
metallic state by exposure of the solution to copper. 

The material oper- 
ated on at Freiberg, in 
Saxony, is a matt con- 
| taining about 70 per 
‘cent of copper and 
| 0.0042 of silver. It is 

undand bolted, and 
| is then roasted for 8 
| hours to expel sul- 
phur, being stirred 
during the operation 
to preventcaking. Be- 
| ing again ground, it is 
roasted for three hours 
' with the addition of 
| 5 percent of salt. By 
| the agency of the sul- 
| phuric acid of the me- 
tallic sulphates, the 
chloride of sodium is 
decomposed and the 
| chlorine combines 


Fig 509%. 


with the silver to form 
chloride of silver. 
The material, after 
cooling, is placed in 
with 


Liriviating- Tub. 
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perforated false bottoms and filtering-cloths, and a stream of 
hot brine passed through it. The chloride of silver is thus dis- 
solved and carried off in the hot chloride of sodium, and is con- 
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ducted to tanks in which foreign matters are allowed to settle. | 


The supernatant liquor is then drawn off into filters iu which 
it passes through layers of cement copper, which precipitates 
the silver, the chlorine uniting with the copper and passing off 


therewith as a solution of chlorides of sodium and copper, leav- 


ing the silver behind. The solution is then filtered through 
serap-iron, Which causes a deposit of the copper, which is to 
be used again in the vats above. The brine is reboiled and 
re-used. The silver is removed occasioually from the lixiviat- 
iny-vats. 

Ziervozel’s: process supplanted the Augustin process in 1857. 
It consists in converting the silver into a sulphate and dissolv- 
ing it out with hot water. 

The operation is, brietly, as follows: A finely ground matt 


containing sulphides of copper, iron, and silver is roasted in a | 


reverberatory furnace. The iron and copper first pass into 
sulphates, and then become oxides. The silver commences the 
sane series, but subsequently to the other metals. The operagou 
is urrested at the point when the iron and copper have become 
oxides, and the silver exists as a soluble sulphate removable by 
water; after which it is precipitated in a metallic state by being 
filtered through cement copper, and by the addition of chloride 
of sodiuin, 

Von Patera’s process consists (1) in roasting the ores with the 
awldition of salt to convert the silver intoa chlori-de : (2) dissolv- 
joy out the chloride by mneans of a cold dilute sulution of hy- 

. Ps o . : . 
posulphite of soda: (3) precipitating the silver in the form of 
sulphide by the addition of polysulphide of sodium, (4) redu- 
cing the precipitated sulphide of silver to the inetallic state, by 
exposing it in a muffle at a high temperature to the ordinary 
influences of atmospheric air. 

The ore is roasted with addition of steam at the latter part of 
the process. It is then withdrawn, cooled, ground, and receives 
an willition of 6 to 12 per cent of salt and 1 to Jd per cent of sul- 
phate of iron. This is introduced into a furnace where it is 
heated and stirred and receives jets of steam upon its surface. 
The heat is gradually increased, and may last LO to 16 hours. 
The purpose of the addition of the sulphate of iron is to assist 
in the decomposition of the ehloride of sodium if the metallic 


sulphate should prove to be present in only small quantity. | 


The steam mikes the chlorination of the silver more energetic, 
and assists in the condensation of the former in the chambers 
interposed between the furnace and chimney. The silver now 
exists as a chloride, insoluble ju water, andl the sulphates and 
chlorides of copper, zinc, nickel, cobalt, iron, etc., are removed 
by lixiviation. 

The remiining pulveriz:1 ore is then Jixiviuted with a cold 
aqucous solution of hyposulphite of soda, whieh curries off the 
chloride of silver, which is precipitsted from its menstruum by 
polysulphi le of sodium. The clear liquor is decanted and used 
fur fresh lixiviations of rowsted ore: the residual sulplite of sil- 
ver is drained, pressed, dried, washed, dried, and then heated 
to redness ip a mufle, through which a current of air is passed 
to renove the sulphur. [t js now melted in crucibles, traces of 
sulphur being removed by the addition of iron, which forms a 
ferruginous sulphide, and is skimmed off. A sprinkling of wood- 
ashes and bone-ash absorbs remaining impurities, and is seraped 
off, leaving the silver practically pure. 

On pp. 71-88 of the first volume, AMALGAMATOR, are nu- 
merous examples of machinery for working silver ores and 
auriferous sand or quarts. The arrastra may or may not be 
an aimalgamator, depending upon the presence or absence of 
mercury. In the latter case, it is a meehanical inuller, ancl is 
used to perfect the work of the stamps by a inore perfect tritu- 
ration of the ore (see ARKAstTiA) Other machines for the 
treatment of the ores of preeious metal are described under 
ORE-STAMPS } ORE-GRINDING MILLS ; ORE-CRUSHERS } CALCINING- 
PURNACE; REFINING-FURNACE ; GOLD-WASHER > CHLORINATION OP 
Gotp ; GoLp bY Leavp-BATH. See list under METALLURGY. 


Sil’ver Al-loy’. See ALLuy, page 63; Mock- 
SILVER, page 1457. 

In 1873, a patent was granted to Mme. Baudoin 
of Paris for an imitation silver-alloy, composed of 
copper, 71; uickel, 16.55 cobalt, 1.755; tin, 2.5; 
iron, 1.25; zine, 7. In some cases, a small propor- 
tion —sav, 4 per cent —of aluminiuin is added. 

The silvery appearance of this alloy is due princi- 
pally to the cobalt. 

Sil’ver, Im-i-ta’tion. See Mock-sILver, page 
1457; ALLoy, pave 63, 

Sil'ver-ing. Covering the surface of baser netal 
or other material with silver. When the silver is in 
the form of leaf, the operation is analogous to that 
of GILDING (which see). 

In the plating of metals, the principal steps are 
the following :— 


The smoothing down and polishing the surface of the plate 
to be silvered. 


er 


SILVERING GLASS. 


Annealing, Heating the plate red hot and plunging it into 
dilute nitric acid until pertectly clean. 


Pumicing. Cleaning the surface with pumice-stone and 
water. 
Warming. Heating until the plate slightly hissea, when it 


touches water, after whieh it is dipped in dilute nitric acid, 
causing & slight roughuess of the surface, which retains the 
silveringy. 

Hatrhing. When the surface is not thus rendered sufficiently 
rough, it is gone over with a graving tool; chased surfaces, 
however, need not be touched. 


Bluctng. eating the piece until its surface assumes a bluish 
tint. 
Charetng The workmen’s term for silvering. The leaves of 


silver are pluced on the piece while heated, and fixed to ita sur- 
face by a burnisher. The workinan operates on two picce® at 
once, so that while he is applying the leaf to one the other is 
being heated. 

Atter applying two silver leaves, the piece ja heated to the 
same degree as at first, aud four more leaves are then laid on 
with the burnisher. Ile thus applies the leaves guecessively 
one over another until the required thickness is attained, and 
afterward burnishes the surface with a strong pressure. 

km silvering with precipitated chloride of silver, a solution of 
common salt is added to a solution of nitrate of silver, and the 
resulting white mass is washed and dricd > 1] part of this powder 
ia mixed with 3 of good pearlash, L of washed whiting, and 1 
Rea salt. After cleaning the surface of the brass, it is rubbed 
With soft leather or cork, moistened with water and dipped into 
the above powder. After silvering, the surfiuce is washed with 
water, dried, and varnished, Some use a mixture of 1 part of 
the silver precipitate with 10 of cream of tartar. 

Inferior plated buttons are silvered with a mixture of 1 ounce 
corrosive sublimate, 3 pounds common salt, and 3 pounds sul- 
phate of zine made into a paste with water; this is sumeared over 
the buttons, which are then heated to expel the mercury, and 
afterward burnished, 

Leather is silvered by applying a coating of parclhment-size or 
Spirit-varnish, and afterward coating with silver-leaf under 
pressure. 

The silvering of glasses and mirrors by the electro-plating pro- 
cess is accomplished iu the bath of silver solution in the usual 
Way, the ylass being perfectly clean. See next article. See also 
PLATINIZING, page 17415; LooKING-GLass, pages 1450, 13515 Mir- 
ROR, pages 1402, 1453; GLass-sILVERING, pages 982, Y8d. 


Sil'ver-ing Glass. 


In Liebig’s process (Wagner's ‘¢ Jahresbericht,”’ Vol. II. pp. 
168 - 171), to an aqueous solution containing 10 grammes nitrate 
of silver in 200 cubic centimeters, is added sufficient animonia 
to clear it, and afterward 450 cubic centimeters of a solution of 
soda (free from chlorides), specific gravity 1.035; the precipitate 
produced is dissolved by adding liguid ammonia, saturated with 
oxide of silver, until the volume is inereased to 14h0 cubie cen- 
timeters, When dilute solution of nitrate of silver is added : a gray 
precipitate is formed, water sufficient to bring up the bulk of the 
liquid to 1500 cubic centimeters is lastly added. Shortly before 
applying the silvering liquidit isimixed with 1}, tol, its volume 
of a solution of milk sucar. After the silver has become at- 
tached to the glass, it may Le polished with fine rouge and a 
cloth, and varnished with an alcoholic solution of guni-deunmar, 
Liebig finally , however, recommended the following : Dissolve 1 
part nitrate of silver in 10 parts distilled water. Form svlution 
of nitrate of ammonia, specitic gravity 1115; a sulphate of 
aulnonis solution, specific gravity 1.105, may also be used. 
Prepare a lye of carbonate of soda, having a gravity of 1.035, 
and reduce three voluines totwo by evaporation. The silvering 
liquid is composed of aumoniacal solution, 100 volumes: silver 
solution, 140 volumes: lye solution, 750 volumes. The reduc- 
tion liquid is composed of : a, 50 grammes rock-candy , dissolved 
in water: 3 grammes tartaric acid are added, the liquid boiled 
for 1 hour, and diluted with water, fonning a bulk of 500 cubie 


' . ie dined > 
"centimeters > 6, 2857 grammes tartrate of copper are covered 


with water, and soda lye is added until dissolved ; the solution 
ix diluted to form 500 cubie centimeters: one volume of each 
of these two liquids is mixed together, and 8 volumes of water 
added. 

The glass is coated by placing a number of plates in a bath 
of liquid composed of 5 volumes of the silvering mixture, and 
10 of the reducing mixture, to which 250 to 300 parts of water 
have been previously added. 

In J. Loewe's process, 50 parta of sugar, prepared by being 
treated with dilute nitric acid, which is afterward neutralized by 
chalk, are dissolved in 5.000 parts distilled water, 20 parts pure 


fresh burnt lime are added, the solution is distilled, and kept in 


4 


closely stopped vessels. In silvering, 6 parts of this liquid are 
mixed with 1 part of a solution composed of nitrate of silver 
(fused), 7; water, 150 to 160 parte: ammouia is then added 
until the precipitate formed is dissolved, 

Several descriptions are given of the process of Petitjean of 
Paris. The following is froin “ Repertoire de Chimie Appliqué,’ 
Vol. T. p. 321: 100 yrammes nitrate of silver are mixed with 
62 grammes of ammoniacal Jiquid, specific gravity S70 to SSO, 
and OO) grammes distilled water, and filtered. This solution is 
diluted with 15 times its bulk of distilled water, and 74 grammes 
of tartaric acid dissolved in distilled water are added little by 
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little while the liquid is being strongly agitated. A similar 4. 25 grammes of sugar are dissolved in 250 grammes of wa- 
liquid is prepared with twice the quantity of tartaric acid. ter; 3 grammes of nitric acid are added. The liquid is boiled, 

The first is upplied by placing the glass plate, carefully allowed to cool, and sufficient of No. 3 to nearly neutrnlize the 
cleansed, face downward, in a cast-iron trough, pouring and | acid added; also 50 centimeters of alcohol, when it is diluted 
spreading the solution on the back to the thickness of } ,) inch, , with water sufficient to bring its volume up to 4 liter. 
and raising the heat to 60° Cent. ; when deposition has taken Foucault's method is similar to the above, the proportions 
place, it is similarly treated with the second liquid, aud after- , being somewhat varied and the nitrate of silver added last. 
ward covered with w protecting varnish. L. 1. Hills dissolves 1 ounce nitrate of silver in 2 fluid ounces 

Delamotte’s silvering liquid is prepared by dissolving 20 of water; liquid ammonia is added until the precipitate which 
grammes yun-cotton and 100 of natron in 20 cubic centimeters — at first forms ix dissolved, care being taken to avoid excess of 
of water ; the liquid becomes warn and turns brown; when cold, | ammonia. A few grains of nitrate of silver, sufficient to cause 
it is diluted with water until it forms the bulk ofa liter. With | aslght tarry odor, are then added; this odor indicates that the 
this is mixed a solution made by dissolving 100 parts nitrate of liquid is in proper condition for use. With this is mixed a com- 
silver in 200) parts of water; 12) parts of this are mixed withan | pound of 5 gr. mannite, 1 dr. sulphuric ether, and 1 oz. sugar, 
equal quantity of liguid ammonia; wheb the resulting precipi- _ treated with pure sulphuric acid and neutraliad with pulverized 
tate is redissolved and the liquid becomes clear, it is nixed with +» chalk.  Ttis applied to the glass in an india-rubber pan, heated 
the first solution, and after standing 12 hours, half the volume | bys water-bath at 212° Fah. temperature,a rocking motion being 
of distilled water is added, aud the combined solution is ready | constantly maintained. A varnish composed of gum-damimar 
for use. and sulphuric acid is preferred for covering the deposited silver. 

It is poured on the plate, ledges coated with resinous varnish Drayton proposed the use of essential oils, as oil of cassia, 
on the under side preventing it from ruuning off, and subjected | pink, etc., for separating silver from the ammoniacal solution. 
to « heat of 60? or 70° by a water bath, in which the face of the | Resinous matters, produced by the oxidation of the oil, were 
glass is immersed. found, however, to form spots on the silver surface, 

Masse employs 600 grammes citric acid dissolved in water, Wagner remarks that only those oils which contain aldehyde 
and neutralized by 320 grammes lime; the precipitate is mixed | are adapted for silvering, and these must be freed from car- 
with 240 grammes sulphate of magnesia, in twice its weight of | bureted hydrogen, For this purpose oil of rue, for example, ’ 
water, forming tartrate of magnesia in solution, which is Hltered | is agitated with a strong aqueous solution of double sulphite of 
and evaporated in a porcelain dish to § its original volume ; | potash, From the compound thus formed, the oil of rue is 
when cool, ammonia is adited, and the liquid put away in closed | separated free from) resinous inatters by dilute sulphuric acid. 
vessels. For use, 100 grammes of oxide of silver are dissolved | The purified ofl is dissolved in alcoholic ammoniacal liquid for 
in 1 kilogramme of the above solution, three liters of water are | precipitating the silver solution. 
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added, und the whole ix digested at a low heat. The process employed by R. Siemens, and described in the 
A battery is employed for causing precipitation of the metal- | ‘ Archiv der Pharmacie," ix as follows: Aldehyde ammonia is 
lic silver on the article to be coated. first made by conducting dry ammonia gus through aldehyde. 
Nitrate of silver and alcoholic solution of taunin have been | The aldehyde amimonia and the nitrate of silver are dissolved 
employed by Unyer for silvering glass and porcelain. separately in distilled water, and the solutions mixed and fil- 


Cimey’s process consists in moistening the cleansed glass with | tered. The proportions used are, 4 grammes nitrate of silver, and 
a golution of 1 part Rochelle salts (tartrate of soda and potassa) | 2.5 grainmes aldehyde ammonia to one liter of water. The object 
in 2) parts of water, and afterward pouring on it a solution | to be silvered is first rinsed with a solution of sul-soda, then 
containing nitrate of silver 20, Rochelle sults 40 parts, whichis | widh alcohol, and lastly, with distilled water. When thoroughly 
allowed to tlow uniforinly over the glass; the plate is then kept | clear, it is filled with the above solution and suspended in a 
in a horizontal position for one half-hour, when it is washed: | water bath. The bath is heated gradually, and as roon as the 
when dry, the silver is coated with a varnish composed of gum- | temperature of 122° Fah. is reached, the silver mirrer begins to 
damumar, dy purts; asphaltum, 5; gutta-percha,5; benzine, 75. | form. Its formation is soon completed, at a temperature of 
R. Bottger's process is based on those of Petitjean and Cimey. | about 130° to 140° Fah, At first, while the coating is thin, it 
He dissolves one drachm of nitrate of silver iu an ounce of dis- | looks black, but as it grows thicker it acqnires more luster, and 
tilled water and pours this slowly into a boiling solution of | finally forms a beautiful silver surface. When this has taken 
tartrate of soda and potasaa; a second liquid is prepared by | place, the object is removed from the water bath, and its con- 
diszolving one drachm nitrate of silver in one ounce of distilled | tents emptied out. It can now be rinsed out with distilled wa- 
water. These two solutions are mixed and applied to the glass, | ter and allowed todry. Sec also GLASs-sILVERING, pages YSZ, US3. 
causing precipitation of the metal. say oe : . . War oe Ae. 
In the process of Martin four liquids are employed :— Sil wer mill. A mill or set of mai hinery an 
1. 40 zrammes nitrate of silver in 1 liter of water. which argentiferous ores are treated, 


2. 70 cubic centimeters of ammonia of 24? in 1 liter of water. Fig. 5096 {a a view of a silver-mill as arranged for working 
8. 40 vrammes caustic potash in | liter of water, ores by the dry process. The ore is fed into the Blake crusher, 
The above must be free from carbonic acid. which is shown at the upper portion and left-hand end of the 
building. This machine is described 

Fig. 5096. under ORE-CRUSHER (Which see), and if 


of the x 10 size, thatis, having jaws 
of thore dimensions, it may crush 
20 tons per day, The broken ore, in 
picces of the size of a walnut or 
stnailer, fulls on tothe dry kiln floor, 
which has plates of iron over Hues of 
brick. Here salt is mixed with it in 
the proportion of from 3 to 10° per 
cent, according to the richness of the 
ore. From the floor it is raked on to 
the automatic feeder, and from thence 
passes to the stamp-battery, which 
delivers it to tbe receiving-hopper. 
It is clevated thence by the convey or 
to the hopper above the furnace, and 


Booth’s Silver- Mil! (Dry Process). 


SILVER PAPER. 
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SINGEING-MACHINE. 


is sifted down through the flame, being caught upon the furnace- ' 


bed, whence it is drawn about every hour on to the cooling-floor. 
Here it is damped and conveyed by cars 
to the amalgamating-pan. In the 
furnace-shaft, the chemical reac- 

tion takes place which converts 
the sulphide of silver into 


Loa 
Se 
SS 


mercury. In the presence of the sulphurous gases from the 
sulphide of silver, the chloride of sodium is decomposed and 
yields ita chlorine to the silver forming the chloride of silver, 
while the sulphurous gases, uniting with the soda, form gsul- 
phate of soda, which is washed out with the tailings. 

In the amalgamating-pan it is mixed with water to the con- 
sistency of thick molaszes, thin enough to allow the mass to be 
stirred, and the quicksilver to permeate every part, but not so 
thin as to allow it to settle too freely. The charge of a 5-foot 
pan is about 1,500 pounds, and the mercury from 100 to 500 


say, within the « pounds, according to the richness of the ore. The rate of revo- 
Ss @rasp of the | lution is 55 per minute, maintained for from 6 to 8 hours, 


when the whole contents of the pan are drawn off by the sluice- 
box into the settler. Here a fresh charge of water 
is added, to thin the pulp and allow the amalgam 
to settle, the stirrer rotating 15 to the minute. The 
settler has three sluices by which the pulp is drained 


we ea =. the chloride, in which 
HH i A - latter condition it is 
| s., brought,as one may 
| ee wk me 
So taiwan - 
The clean- 
up pan, shown 
on a still lower 


level, is used 
occasionally, 
to clean up 
the hard amal.- 
gam whichac- 
cumulates on 
the iron of the 
pan and the 
mullers, and for treating other 
hard amalgam. Here it is 


a off; the upper one takes off the thinnest por- 
mic tion ; afteran hour or £0, the next is opened, 

= and, after an interval, the third. What 
remains lies there till the next 
a charge, but the amalgam is 
TE Ne drawn off from the quick- 
my es silver bowl and 
ao strained, the mer- 

cury being re- 
JY turned to the 
pan, and the 
amalgam put 
into the re- 
tort. 


treated with quicksilver, to 
render it fluid, and is then 
passed through the strainer 
and the retort, as just stated. 

The agitator, on the lowest 
level, is used to retain the last 
particles which may be washed 
away from the settler. It is 
an auxiliary settler, and has 
agitating arms to keep the pulp 
Stirred up. It may be used at 
the end of the series in Fig. 5096, but is shown clearly in the 
next figure. : 

Fig. 5097 shows the wet process,in which the dry-kiln floor and 
the Stetefeldt furnace are not used, the wet ore from the mines 
remaining wet throughout the whole process. The chemical 
changes for the reduction of the sulphide of silver toa salt of sil- 
ver, upon which quicksilver will act, take place inthe pan. The 
agents are chlorides of sodium or ammonia, sulphates of copper, 
iron,or ammonia. On the left,on the highest floor, is the Blake 
crusher, from which the broken ore falls on to a floor, and 
thence by a chute to the automatic feeder, which delivers it to 
the stamps. A sluice conducts the pulp to the settler, which is 
shown about midlength of the buildmg. From this, the slimes 
are conducted by a sluice to the amalgamating-pan, where 
they are ground, as in the case of the dry process, excepting 
that in the former the duty of the mullers is principally to stir 
the pulp and keep it agitated, so that the quicksilver may come 
in contact with all of the silver. Below the amalgamating-pan 
are the settler, clear-up pan, and agitator ,as previously described. 


Sil/ver Pa'per. Paper covered with silver foil. 

Sil’/ver-plat/ing. Seve ELecrRO-PLATING ; SIL- 
VERING, etc. See also Watts’ ‘‘ Electro-metal- 
lurgy.” 

Sil/ver-pow’'der. For japanners, etc. Bismuth, 
1; tin, 1; melted, and 1 part of mercury added. 
Cool, and powder. 

Sil’ver Rain. (Pyrotechny.) Small cubes of a 
composition which eiits a white light in burning ; 
used as decorations for the pots of rockets, etc. 

Sil/ver Sol/der. Hardest silver solder, 4 parts 
fine silver, 1 copper. Hard silver solder, 3 parts 
sterling silver, and 1 brass wire, added after melt- 
ing the silver to avoid waste of zinc. Soft sil- 
ver solder for general use, 2 parts fine silver, and 1 
brass wire ; occasionally % part of arsenic is added, 
to render the solder more fusible and white, but it 
diminishes the malleability. The arsenic should be 
added at the last moment, and care taken to avoid 
its fumes. 

Sil/ver-steel. An alloy of silver and steel, which 
seems to have been first made by Faraday and Stod- 
art, about 1822, and which was soon taken up by 
the cuttlers of Sheffield for fine razors, suapical in- 
struments, etc. The silver is only about the x45 
part. 


Booth's Silver-Mill ( Wet Process). 
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Sim’blot.  (Weaving.) The 
harness of a draw-loom. 

Sim/i-lor. A gold-colored alloy 
of copper and zinc. See SEMILoR; ALLOY. 

Sim’ple. ( Weaving.) a. A draw-loom employed 
in fancy weaving. 

6. Accord dependent from the tail of a harness 
cord in a draw-loom, having at its end a bob, by 
which it is pulled to work a certain portion of the 
harness. 

Sinch (Spanish cincho, a girth). (Harness.) A 
strap whereby the loop on the end of the girth of 
a Spanish saddle is laced to the loop on the saddle. 
The Spaniards and Mexicans do not use a buckle, but 
pass a strap, rope, or raw-hide over and over around 
the loops, and tuck the end in. 

Sin’/don. 1. (Fabric.) A fine East Indian cot- 
ton stuff. 

°2. (Surgical.) A pledget of lint introduced into 
the hole made by a trephine. 

Singe’ing-ma-chine’. A machine in which the 
fibrous down is removed from the surface of cotton 
cloth by passing it through a gas flame. 

In the longitudinal section (Fig. 5098), a a' are two pairs of 


wooden cylinders covered with fustian, between which the 
cloth is drawn and submitted to the action of a series of gas-jets 


Singeing- Machine. 


SINGEING-LAMP. 2187 SINGLE-STICK. 


ee! 


issuing from the pipes } 6! at distances of about one eighth of rank of teeth. A float. In contradistinction to the 


onto EY a ee which: snk Cacyen th double-cut file, which has two crossing ranks of teeth. 
the jets are so regulated as to coalesce and form a continuous The horizontal obliquity of the teeth, relatively to 


line of fire. Brushes A A’ remove the singed fiber, and any | 


sparks occurring are extinguished by the blocks ee’. Above 
the cloth are two pipes 7/7, each having a longitudinal slit at 
bottom and communicating with the large pipe g, which is ex- 
hausted by means of a fan. 

Fig. 5099 


Fig. 5100. 


ES ate en ee eee 
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shows Curtis and Marble’s gas-singer for print-cloths . 
and all other fabrics for bleaching and finishing. It has a Bun- Single-Cut File. 


Fig. 5009. 


the central line of double-cut files, is about 55°, but 
in single-cut files the inclination is much less, and 
in some floats the teeth are square across the face of 
the file. 

Sin’gle-flu'id Bat’ter-y. (H/eciro-magielisi.) 
A galvanic battery, having but a single fluid, in 
which the elements are submerged, or by which they 
are wetted. The original Voltaic pile was the first 
of this class. Cruikshank was the first to submerge 
the elements. Babbington and Wollaston had also 
submerged elements. See GRAVITY-BATTERY ; CAL- 
LAU D-BATTERY. 

The term is in contradistinction to the dowble-fluid 
battery, invented by Daniell. 

Sin’gle-line. (Saddlery.) A single rein leading 
- from the hand of the driver to a strap forked a little 

- Singeing- Machine. behind the hames, and proceeding thence to the bit- 
rings. 

burner with fan-blower attached for supplying the air. It is 

see arta from one to ix eets of buruers and a width to corre- | yores at work om the farin, oF Wiel! hauling on te reads with 


spond to the shearing-machine. more than a single span or pair. A steady pull brings the horse 


os . haw, or to the left, the near side; and a jerk turns him gee, or 
Singe’ing-lamp. A flat-bodied lamp with one to the right, the off side. The off horse is fastened to the near 


open side to the light-chamber, used to singe tle | one by a jockey-stick and a hitch-back strap. The former makes 
hair of horses as a substitute for clipping. | ae keep his distance, and the latter keeps him from going too 
‘ . t. The system was made familiar to many by its being in- 

Sin/ger (singe-r). An apparatus through which | troduced into the United States Army. The heavy six-mule 
cotton or woolen goods are passed to relieve them of | teams of the transportation trains, especially those of the West, 
their fluff, preparing them for the dyer. The ca- 


were thus driven. The driver rides the near wheel-horse, and 
aed of a braid-singer is 10,000 yards per hour. the single line passes through a runner on the head-stall of the 
ee SINGEING-MACHINE. 


near horse of the middle pair and thence to the bit of the near 
leader. The off leader is jockeyed off by the stick which is at- 
Sing’ing-glass. A thin, sonorous glass vessel, vation ay bit and to the hame of the near leader. The 
* ae : . m e pair of horses are on each side of the fifth chain, and 
which yields an echo when ifs brated by a sound, It have no choice but to submit and go with the others. 
is referred to by Pepys in his Diary, 1669: ‘‘ They 
are so thin that the very breath broke one or two of 
them.” See Figs. 4059, 4270, 4271. 
Sin’gle-act'ing En’gine. (Sfeam-cengine.) An 
engine in which steam is admitted to one side only 
of the piston, in contradistinction to the dowble-act- 
ing engine, in which both motions of the piston are 
made by /ive-steam. 


The Newcomen atmospheric engine is an example, and was 
the first successful steam-engine (see Fig. 406, page 177). This 
engine was working at the Cornish mines when Watt erepee 
the problem and made his engine (Fig. 406). See also Fig. 1467, 
and Plate XLIV. page 1829. 

Steam is admit below the piston, in order to displace air. : vag ie ; 
The steam being condensed, the atmospheric pressure above | one shovel, in contradistinection to a double-shovel 
the piston depresses the latter and elevates the other end of the plow. See SHOVEL-PLOW, Fig. 5042. 


page ace Dove at coat a dei laalaea a | Sin’gle-stick. (Weapon.) A long stick, for- 


Steam is admitted above the piston, to depress it and raise | merly used in a certain description of fencing. 
the pump-rod. The steam, being condensed, allows the weight- | 
ed pump-rod to bear upon the column of water in the pump- 
stock, and the water is thereby forced up the eduction-pipe. 

In another form : — | 

Steam is admitted above the piston, to depress it and raise 
the other end of the walking-beam to which the lift-rod of the 
pump is attached. In this instance, the steam stroke of the 
piston is the effective stroke of the pump-rod. 

Watt was the inventor of the double-acting steam-engine. He 
placed a cover on the cylinder, and introduced steam to prevent 
the cooling of the cylinder by the access of air. He afterward 
used the steam above the piston, to give the positive downward 
motion, and thus originated the DOUBLE-ACTING STEAM-ENGINE 
(which see). 


Sin’gle-block. A block having but a single 
sheave. <A single sheave in a pair of cheeks. 

Sin’/gle-block Fur'/nace. (JJeta/lurgy.) An 
old form of iron-refining furnace. 4 

Sin’gle-cut File. A file having but a single Single- Trees and Double-Tree. 


Sin’gle Mi'cro-scope. A microscope consisting 
of a single lens. Some of those on the principle of 
the Stanhope lens are very powerful. 

Sin’gle-reed Plane. A bead-plane with but one 
hollow in its sole. Bead-planes are also made for 
planing several beads at once. 

Sin’gles. (Silk-manufacture.) Silk thread formed 
of one of the reel-threads twisted. 

Several singles are united, and twisted in a direc- 
oe contrary to that of the singles, to make thrown 
silk. 

Sin/gle-shov’el Plow. A corn-plow with but 


Fig. 5101. 


i> :f 
f 


a “fe 7 A 
newsoed hk & awl VWVOTe 
Digitized by NI OO \ iC 


SINGLE-TREE. 
Sin/gle-tree. A bar secured by its center to the 
cross-bar of the thills or shafts, and to whose end 
the traces are attached. The single-trees are con- 
nected to the ends of the double-tree when the horses 
are hitched in pairs. <A whiffle- 
tree. 
Sin’gle-tree Hook. a hook 
on each arm of the single-tree, to 
which the traces are attached. 


Fig. 6102. 


Single- Tree Hook. 


used for working out courses and distances. 

Sink. A tray into which slops or wash-water are 
poured, to get rid of them by means of a pipe which 
carries them to a drain. 

Sinks are used in kitchens, wash-houses, bar- 
rooms, etc. 


In Fig. 6108, the sink has near the bottom a grating, and its 
grooved sides furnish support to movable metallic baskets. 


Counter. Sink. 


In Fig. 5104, the sink-top is of cast-iron, rectangular outside 
and rounded within. It has a down-curved edge to receive the 
top of its supporting wooden frame, and an extension at one 
end to hold a wooden shelf for the support of a pump. 


Fig. 5104. 
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Kutchen- Sink. 


Sink’er. 1. (Kunitting-machine.) A wheel with 
thin plates or projections, called wings, inclined to 
its axis and used to depress (sink) the yarn between 
the needles and below the beards. 


A \s a top view, and Ban elevation of a knitting-machine, in 
which a ais the sinker, and >} the knocking-off wheel. The 
sinker depresses the yarn between the needles below the points 
of the beards. The landing-wheel raises the loops just above 
the points of the beards. The knocking-over wheel raises the 
loop over the head of the needle. 

C is for a peculiar kind of machine in which a weft-thread is 
introduced. The wheel c is for pressing out every alternate 
needle, so that a yarn-carrier can lay in the weft-thread. The 
sinker-wheel a presses down the weft-yarn between the needles, 
and down on the loops already formed. 

In the stocking-frame, the jack-sinkers and lead-sinkers alter- 
nate with each other. The jack-sinkers are suspended from the 
ends of the jacks, and are separately movable ; the lead-sinkers 
are fixed to a bar called the stnker-bar, and all move together. 


2. A leaden weight for a fishing line, net, or seine. 
Sink’er-bar. A bar in a knitting-machine to 
which the lead-sinkers are attached. 
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Sin/i-cal Quad’rant. (Neu-- 
tical.) An instrument formerly | 


SIPHON. 


t 


| 


| 


4 
' 
| 


f= il 


Fish-Line Sinker. 


Sink’er-wheel. 
(Knitting-machine.) 
One with a series of 
oblique wings to de- 
press the yarn be- 
tween the needles. 
See SINKER. 

Sink/ing. 1. 
(Joinery.) A rabbet 
or angular recess in 
the corner of a board. See RABBeErT. 

2. (Mining.) The digging of a vertical shaft from 
above downward. 

A rising shaft is one excavated from below upward. 

Sink/ing-head. (Founding.) The wolten metal 
in the ingate of a mold to supply metal to the cast- 
ing during shrinking. 

Sink-trap. (Hiydraulics.) 
sink, so construct- 
ed as to allow water 


I 
A trap for a kitchen 
to pass down, but 


Fig. 5107. 


not allow reflow of 
air OF pases, 
Sin’/net. Spun- 
Plaited 
hempen yarn or 
Straw. Senaet. 
Sin-um/bra- 
lamp. A form of 
astral lamp in 
which the exterior 
edge of the circular 
oil-vessel is beveled off at the top so that the rays of 
light proceeding from the wick reach the surface on 
hich the lamp is supported at a less distance from 
the center than in the ordinary construction. The 
light is also diffused by a ground-glass shade sur- 
rounding the chimney, so that the shadow is ren- 
dered imperceptible. (Sive wmbra.) 
| Si/phoid. (/ydraulics.) Soda-water apparatus. 
Si/phon. 1. A curved tube having one branch 
‘longer than the other ; used for transferring liquids 
from higher to lower levels. It acts by atmospheric 
oe and consequently cannot be depended on 
or overcoming hights greater than about 30 feet 
‘near the level of the sea, and a less hight at great 
i elevations, 


yarn. 


SIPHON. 


Siphons are shown in the Egyptian tombs of the dates of 1450 
B. c. and 1355 B. c. 

At A, in Fig.5108, two men are engaged in mixing and decant- 
ing; wine probably. One is exhausting the air from a siphon 

reparatory to placing the lower end of the long leg in the vase 
nto which the ends of two other siphons are already placed. 

The siphon and its name are Greek. How much older than 
the Greeks as an intellectual nation, we know not. 

It was a favorite contrivance with Hero of Alexandria, 150 
B. c., in his various toys and automata, of which the cup of 
Tantalus is a favorite instance, and has been reproduced in 
modern times. See the ‘' Spiritalia Heronis.”’ A 

C shows the ordinary siphon ; it is filled with liquid, the ends 
stopped, and the shérter leg immersed in the vessel from which 
the liquid is to be drawn; the longer leg being placed in or over 
the receiving vessel. On opening the ends a continuous flow is 
maintained until the level of the liquid in the upper vessel 
reaches that of the orifice in the shorter leg of the siphon 

B shows a large siphon used at Metz, in repairing a dike on 
the Moselle. To put it in operation, the ends were stopped with 


| 


| 


ekg aug the siphon filled with water through a funnel a, the | 
air being permitted to escape through the cock b. When full 
of water, this was closed with a cover c, provided with atubular 
glass top, which permitted a view of an indicator-needle on a 
float, which showed at what hight the water stood as its level 
became gradually lowered in consequence of the air contained 
in the water accumulating at the bend of the tube. When the 
siphon required refilling from this cause, the cock d was closed, 
the cover removed, and the funnel filled with water, after which 
the cover was replaced and the cock d reopened. The flow was 
thus rendered continuous. 

Gwynne’s drainage siphon, D, is of ordinary construction, 
but has a flap-valve, opening inward or upward, attached to 
the inner end, which prevents the water flowing back , 
At the other end of the siphon another valve is fixed, which 
o outward, and is cl by the chain a. Attached to the 

hon is a cent pump, having a separate suction-pipe 
and valve dipping into the water, and its discharge-pipe 5 se- 
cured to and emptying into the siphon. To start the siphon, | 
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the pump is put in motion by the portable engine, the air-cock 


| velocity. 


‘valve ; 


' ceasing to close the aperture, allows 


bent tu 


is discharged. 


SIPHON-FILLING APPARATUS. 


is opened, and as the siphon fills with water, all the air is 
quickly displaced. The air-valve is then closed, and on the 
chain a being unfastened, the outer valve will open, and the 
siphon will discharge water in the usual way and at the ordinary 
By keeping the pump at work, however, an increased 
discharge of water is obtained through the siphon, in propor- 


' tion to the velocity with which the water is discharged by the 


pump. 
By the arrangement shown in Fig. 5109, a siphon may be 
Fig. 5109, 


filled without danger of the liquid 
being brought in contact with the 
mouth or hands. It and the tube 
a are passed through the stopper of 
the tube 4, which has an aperture 
at bottom provided with a ball- 
on blowing through the 
tube a, the aperture is closed by the 
ball, the liquid is forced upward 
through the short leg of the siphon, | 
and when the flow is established, the 

mouth is withdrawn, and the ball, 


the liquid in the vessel to run freely 
into the tube. 

The term siphon has been em- 
ployed with some impropriety to 
bent tubes used for conducting wa- 
ter from one hill to another across 
an intervening valley. An instance 
of these is found in the old Roman 
Aqueduct at Lyons (Fig. 290, page 129). 
SoOUTERAZICI. 

One of the largest siphons of this kind in the world is that of 
the iron pipe which conducts the water under Feather River, 
California. It has a vertical depression of 856 feet. The re- 
ceiving arm has a head of 180 feet ; the length of the inverted 
siphon is 24 miles; its diameter 30 inches. It supplies the 
Spring Valley Mining and Canal Company, Cherokee Flat, Butte 
County, California. 

The Bedonal siphon of the Madrid Aqueduct is an inverted 
siphon for crossing a valley, and is 4,600 feet in length. It con- 
sists of 4 cast-iron pipes, each 3 feet in diameter, and laid 
parallel. 

It forms one portion of the chain of works which brings the 
water of the river Lozoya to Madrid. At the point where the 
river emerges from the Guadarama Mountains a cut stone dam 
98 feet high is erected, its wings abutting against the rocks on 
each side of the ravine. This artificial lake contains 100,000,000 
cubic feet of water. It was constructed under the supervision 
of Lucio del Vallé, and is 47 miles in length. The transverse 
section of the canal is about 2) square feet, and it discharges 
6,600,000 cubic feet of water per day. Its cost was 57.897 368 
francs, and it was built between the years 185] and 1858. It 
has 31 tunnels, 32 aqueducts, and 3 large siphons for crossing 
valleys. See ‘‘ Scientific American,’’ November 13, 1869. 


2. A bottle for dispensing aérated liquids, having 


See AQUEDUCT; 


a spring faucet and a discharge-pipe, which reaches 


nearly to the bottom of the bottle. See SrrHon- 
BOTTLE. 

Si/phon-ba-rom’e-ter. An instrument consist- 
ing of a tube doubled upon itself twice and nearly 
filled with mercury. It is used as a 
manometer in showing the dilatations 


of the air in the receiver of an air- 


ump. 
&i/phon-bot tle. A flask for con- 
taining aérated waters, which may be 
discharged without uncorking. The 

Me a is provided with a down- 
wardly opening valve operated by the 
lever 6, and kept to its seat by press- 
ure of the contained gas, which, when 
the valve is displaced by pressure on 
the lever, forces out the liquid until all 


Fig. 5110 


(Machinery.) A a 


Si’phon - cup. , 
Siphon- Bottle. 


form of lubricator in which the oil is 

led over the edge of the vessel by cap- 

illary action, ascending and decendite in a cotton 

wick and dropping on the journal. 
Si/phon-fill/ing Ap’pa-ra’tus. An apparatus 

for filling siphon-bottles with aérated liquids. 


In Matthews’ (Fig. 5111), the bottle is placed in the holder 
at the head of the machine, and inclosed by a rocking screen to 
protect the operator in case of explosion of the siphon. By 
pressure on the treadle, the bottle is elevated, the spout of the 
siphon is inserted into the filling-head, and the siphon-lever is 


sateen ey Google 


SIPHON-GAGE. 


water to fill the bottle. By reversing the movement of this 
lever the aérated liquid is shut off, and a vent-valve opened, by 
which some of the gas compressed above the liquid in the bottle 
is allowed to escape, so that more of the arated liquid may en- 
ter the bottle when the liquid-valve is opened. 

In Fig. 5112, the bottle is placed in a vertical position, and, 
by means of the foot-lever, is moved upon the inclined guides, 


Fig. 5111. Fig. 5112. 


Matthews’ Siphon-Filling Apparatus. 


so that the spout of the siphon is caused to enter the filling- 
head, @ three-way cock provided with a packing to receive the 
siphon-spout. The siphon-valve is opened by pressing on the 
hand-lever (on the left), and the siphon is filled by operating 
the three-way cock, which alternately permits liquid to enter 
the siphon and surplus of gas to escape from it to facilitate the 
filling. The swinging screen, when latched in position, protects 
the operator. 


Si’phon-gage. A bent glass tnbe partially filled 
with mereury, used for ascertaining the degree of 
exhaustion effected by an air-pump. 


Si/phon Re-cord’ing-tel’/e-graph. An inven-. 


tion of Sir William Thomson. It is used at Dux- 
bury for recording in the Morse alphabet the signals 
of the French Atlantic Cable. A light tube or per- 
forated needle or a bristle dipping into an ink-reser- 
voir is connected directly or by a thread to the de- 
vice moved by the received current, and is caused 
to eject a thin stream of liquid at each pulsation of 
the current. The marking device or the paper is 
caused to vibrate, so as to produce the marks either 
by direct electrical or pneumatic action. 

In the former case, the paper is drawn over a me- 
tallic plate electrified either positively or negatively ; 
the tube being oppositely electrified, a difference 
of potential is maintained sufficient to create a ten- 
dency to cause a discharge as they approach each 
other, and to eject at each impulse a minute quantity 
of the liquid, proportioned to the length of the pnl- 
sation. 

It has been found most convenient in practice to 
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. _ pressure must be maintained at a uniform degree. 
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| paper to move in a vertical plane, and to 
‘use a small glass siphon with its short leg dipping 
in the ink, and the long leg pointing downward in 
close proximity to the paper. It is connected with 
a coil of fine wire suspended between the poles of a 
horseshoe-magnet. The deflections of the coil to the 
right or left by the passage of a positive or negative 


| 


current of the line wire causes the siphon to leave a 
record on the paper strip, forming, apparently, a 
zigzag line, but in reality made up of a series of 
dots and dashes, which indicate the letters of the 
alphabet, after the manner of the Wheatstone sys- 
tem. 

| Si’ren. An instrument for producing musical 
tones and for measuring the siniber of sound waves 
hes vibrations per second which produce a note of 
given pitch. The production of these tympanic 
shocks by puffs of air was first realized by Dr. Rob- 
-inson, and his device was the first and simplest form 
of the siren. A stop-cock was so constructed that 
it opened and shut the passage of a pipe 720 times 
in a second. Air from the wind-chest of an organ 
being allowed to pass along the pipe during the ro- 
tation of the cock, a musical sound was smoothly 
uttered. 


| It was much improved by Cagniard de la Tour in 1827, who 
gave itits present name, and it has since been improved by Opelt, 
Seebeck, and Dové. In its original form it consists of a cylin- 
drical box, into which a blast of air is introduced through an 
aperture in the bottom, while the top is perforated by a series 
| of equidistant apertures arranged in a cirele. A circular plate, 
similarly perforated, turns freely on its center, nearly in contact 
| with the top of the box, alternately opening and closing the air- 
passages in the latter. The apertures are so inclined as to most 
effectually impart a rotary motion to the disk; and when air 
under pressure is admitted to the box, its escape through these 
_apertures produces musical tones rising in pitch according to 
‘the velocity of the disk’s rotation. The axis of the disk carries 
a screw-thread, operating a set of toothed wheels, by means 
of which the number of revolutions made in a given time is 
shown on a series of dials. This may be thrown in and out of 
gear. When it is desired to ascertain the number of impulses 
_ per second required to produce a note of given pitch, the wind 
The record- 
ing apparatus is thrown into gear and allowed to run for a 
_ given time; when it’is detached, the register indicates the num- 
_ ber of revolutions of the disk, which, multiplied by the number 
of perforations, gives the total number of impulses; this being 
divided by the number of seconds during which the observation 
was made, shows the number of vibrations or sound-waves per 
second corresponding to the given pitch. 

In the siren of Seebeck the rotation is produced by mechan- 
ism, and not by the blast. 

The double siren of Helmholtz consists of two sirens, one 
placed in inverted position over the other. 
The upper one may be rotated on its axis, 
while the instrument is in operation, by 
means of acrank, This instrument is adapt- 
ed for the investigation of the interferences of 
unequal sound-wayes, of combination tones, 
and many other acoustic phenomena. 

In its most elementary form the siren is 
simply a perforated rotating disk, against 
which a current of air is directed, producing 
sounds of higher or lower pitch, according to 
the velocity of rotation. The limits of audible 
sound are the rates of vibration of 16 and 
38,000 in a second, which embrace more than 11 octaves; but 
the range of effective musical sounds is much less, The sounds 
used in music are almost never lower than 32 vibrations in a 
second (the lowest C on the piano-forte), thus comprising seven 
octaves. 

From the deep, piercing nature of the sound which the siren 
emits, it is well adapted for fog signals or alarms. In this case 
two disks rotating with great velocity in opposite directions are 
‘employed. They are driven by a steam-engine, which also 

forces a blast of steam through their apertures, when those in 
the two disks come in apposition. The device is placed at the 
smaller extremity of a large trumpet, which intensifies the 
‘sound. The rate of rotation of the disks is about 1,000 per 
minute, and the cost of the device is about $ 3,500. 

The doctrine of the different sounds of vibrating strings of 
different lengths, and the communication of sounds to the ear 
by the vibration of the atmosphere, is ascribed to Pythagoras, 
about 500 B. c.; mentioned by Aristotle, 300 B. c.; explained 
by Galileo, a. p. 1600; investigated by Newton, 1700. 

‘* Discoursed with Mr. Hooke about the nature of sounds, and 
he did make me understand the nature of musical sounds made 


Fig. 5113. 


Siren. 
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the note that it answers to in musique. This I suppose is a 


little too much refined ; but his discourse in general of sound | 


was mighty fine.’ — Pepys’ Diary, 1668. 

It has been ascertained by means of the siren that the wings 
of the mosquito move at the rate of 15,000 times a second. 

An ingenious method of registeri 
wings of insects was adopted by E. J. Marey, and is described 
in the ‘‘ Comptes Rendus.”’ 

The author of the article sought for a mode of exhibiting, in 


an unmistakable manner, each of the beats of the wing of an | 
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Steam- Siren. 


insect, and the graphic method answers very well for determin- | parallel to the main keelson 


ng frequency. 


e grasped, with a fine pair of nippers, the hind part of the | 


abdomen of an insect, and when it sought to fly, directed one | 
of its wings in such a way that it rubbed by its point against 
the surface of a smoked cylinder, which revolved with a known 
velocity. The wing, at each of these revolutions, carried away 
a little of the black of the smoke which covered the cylinder, 
anc left a trace of its passage. This experiment gives adiagram 
exhibiting the varied forms that are periodically reproduced 
with the same characteristics, and, consequently, correspond to 
one revolution of the wing. By means of a chronographic 
dia n, the exact number of the revolutions of the wing 
which are effected in a second were precisely determined. That 
which he used gave a graphic delineation of five hundred simple 
vibrations per second. 


A continual rubbing of the wing on the cylinder presents a | services of Isis or 


resistance to this organ, which retards its uency ; so in or- 
der to have the nearest approach to the truth, those drawings 


were selected in which the contact of the wing with the cylinder introduced into 
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Sirup- Stand. 


was at a minimum, so that the diagrams were reduced to a. 
series of points. The following results were obtained: Common | 
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by strings, mighty prettily ; and told me that having come toa | 
certain number of vibrations proper to make any tone, he is 
able to tell how many strokes a fly makes with her wings, by | 


the vibrations of the | 
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SIZE. 


fly, 330; drone, 240: bee, 190; wasp, 110; hawk-moth, 72; 


dragon-fly , 28 ; cabbage-butterfly, 9. 

Experiments with the siren show that the extreme limits of 
the human voice in males vary from 384 to 1,266 vibrations per 
second, and in females from 1,152 to 3,240. The highest note in 


| music is about the 14th C (five octaves above the middle C of the 


piano-forte|, and this is due to 8,192 vibrations per second ; but 
much higher tones can still be heard. Savart has produced 
tones due to 48,000 vibrations per second. 

Sir/up-stand. An attachment to a soda-water 
apparatus, to supply the tumblers with sirups. Some 
have faucets connecting with the separate sirup res- 
ervoirs ; others have pistons acting as miniature 
pumps. Inthe example, the case has a hinged 
cover, kept in place by projections, and con- 
tains earthen sirup-jars and a cooling-chamber 
for the soda-water, each surrounded by ice. 
The sirup-faucets are lined with glass, and 
secured to the jars by a screw and rubber 
packing. : 

Sis'ter-block. (Nautical.) A kind of 
double block which has two sheave- 
holes, one above the other; a score at Fig.5116. 
each end, and one between the sheaves, 
It is used as a topsail-lift and reef- 
tackle block, and is hollowed out on 
each side of the shell, so as to lay be- 
tween the shrouds. The name is from 
cithern, signifying its fiddle shape. 

Sis/ter-hook. A double hook in 
which the shanks of the respective 
portions form mousings for the fellow 
portions. A match-hook, See Mous- 
ING-HOOK. 

Sis/ter-keel’son. (Shipbuwilding.) An ai- 
ditional keelson secured on each side of and 
The sister-keel- 
sons are bolted to the floor-timbers. A side keel- 
son. 

Sis'trum. (Music.) A jingling instrument of 
ancient Egypt. It 
had four loose rods 
in a lyre-shaped me- 
tallic head. It was, 
in fact, a rattle made 
of bronze or silver, 
according to ability. 
It was used in the 


Sister- 
Block. 


Fig. 5117. 


Athor, which were 


Rome before the 
Christian era. It is 
still used in Chris- 
churches in 
Nubia and Abys- 
sinia. . 
Sitz—bath. A hip-bath in which a person as- 
sumes a sitting posture, 

Six-shoot’er. (Weupon.) 
for the six-chambered revolver. 

Size. 1. A gelatinous solution made by boiling 
the skin and membraneous tissues of animals to a 
jelly. 

The finest is made in Russia from the sounds and 
air-bladders of sturgeon, ani is called ising/ass. 

A coarser quality is made from scraps and clip- 
pings of hides, hoofs, horns, ete., and the jelly or 
size resulting is molded, cut into flakes, and dried, 
forming glue. 

A quality made from clean scraps of the above- 
mentioned material is sold as isinglass, which it 
nearly resembles. 

Bones and feet of animals also yield a glutinous, 
viscid solution or jelly, which may be considered a 
size. 


A colloquial name 
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SKATE-GRIN DER. 


Sire is used in calico-printing, paper-making, paper-hanging, 
bookbinding, whitewashing, painting, gilding, and in other arts 
and trades. 

In some cases, it atands in the place of or is used interchange- 
ably with destrine or British gum, paste, starch, gum-water, 


varnish, or other viscid solution, whose particles become hard . 


when their water of solution evaporates, 

The sizes used in gilding are as follows: vold-size 
for otl-gilding, Vinseed-oil or fat oil and ocher. 

That used for duratsh-giding is composed of 
pipe-clay, red-chalk, black-lead, suet, bullock’s 
blood, brought to a proper consistence by a solu- 
tion of gelatine 

Bookbinder's size is a fine glue made of parch- 
ment shavings. Another material used by the 
gilder is glaire, White of egy. 

2. A gage for measuring, An instru- 
ment for measuring pearls. A number 
of perforated gages are fastened together 
by a rivet at one end. 

Size-box. (hope-making.) One through which 
cordage is drawn In the process of 
sizing. The cordage having been 
drawn through the size-box and 
partially dried is drawn slowly 
between closely pressing recipro- 
eating rubbers and snuqgers, which 
are stationary relatively to the 
slowly moving carriage to which 
they are attached. The size is flour-paste mixed 
with other ingredients, and the operation on the repe 
is called snugying, slicking, or finishing. It smooths 
down the sfeezy and fussy fibers of the twisted rope. 

Si/zel. (Coining.) Strips of metal from which 
plauchets have been removed. — Seissel. 

Siz’er. 1. A machine of perforated plates to sort 
articles of varying sizes, as the cojfce-sizers of Ceylon 
and Rio. 

2. A gage, as the bullet-sizer, which has holes to 
determine the sizes of bullets. See also SHELUL-GAGE. 

Size-stick. The shoemaker’s measuring-stick to 
determine the length of feet. 

Siz'ing. A glue or paste used in manufactures. 
See SIZE. 

Siz/ing-ap’pa-ra’/tus.  (Vining.) © Machinery 
for sorting ore into grades according to size, for 
treatment by the appropriate means. 

Hand-sirves, swing-sicves, and shaking and cylin- 
drical riddles ave the usual means employed. 

Jigging-sieves are not for sizing, but for sorting by 
gravity. See JIGGER. 

Siz'ing-cis'tern. A form of ore-separator which 


Fig. 6118. 


acts upon the metalliferous | 


slime from the stamping- 
mill. 

Tt consists of a wooden box, 
having an opening a at the bot- 
tom. whieh communicates with 
& pressure-pipe 6 and an outlet ¢ 


Fig. 6119. 


sluice d. The lighter stuff from 
the buddles e is carried upward 


Srzing-Crstern. and conducted off by the open- 


ing f/f, while the heavier descends. | 
The strength of the upward current, and consequently the ° 


quantity and size of the particles conveyed away at//, is regu- 
lated by opening or closing the sluice d. 

§8iz’ing-ma- 
chine’. An appa- 
ratus for sizing 
cotton warp- 


threads. 

The trough a is 
provided with a steam 
jacket, and contains 
a number of rollers 6 
b', ete.; it is nearly 
filled with liquid 
paste, and the warp 
is drawn alternately | 


| Fig. 5120. 


provided with a small regulating - 


the rolls ¢ ¢’, which express the superfluous paste. For woolen, 
a sizing of glue is employed. The varn is drawn backward and 
, forward through trumpet-shaped openings, and pagses beneath 
a roller at each end of Che box > repeated compression and im- 
‘mersion is necessary to expel the air and saturate the fiber. 
Fig. 5121 is a muchine for sizing and finishing covered skirt- 


Fig. 5121, 


Wire-Sizing Machine. 


‘wire. The wire is pasaed through the starch or size, and 
thence directly in contact with irgners or polishing surfaces, 
Whence it may be passed over rolls and heaters previous to its 
being reeled. 

iJ Lt e ° e 

| §-joint. <A mode of joining two surfaces by 


| means of a doubly bent strip, 
S-shaped in cross-section. 
| Skain. 1. A shaved split 
| of osier. A split is a quar- ft! 
ter of the osier, divided Jon- 
| gitudinally down the pith. 
2. Spinning.) A knot of 
| : 
iyarn. See SKEIN, 1. 
| 3. (Vehicle.) A strap or 
tube of metal on the arm of 
awagon-axle. See SKEIN, 2. 
4. (IWeapon.) An Irish 
short-sword, A skean. 
Skate. 1. A runner fas- 
tened to the boot-sole, by which a person may pro- 
pel himself upon the ice. 
2. In an in-door sport suggested by skating, the 
sole has rollers eran ofarunner. <A parlor-shate. 


caw 


’ 
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S-Joint. 


Fitz-Stephen informs us that it was customary for the Eng- 
‘ dish, in the thirteenth century, to amuse themselves on the ice 
| by fastening bones of animals to the seles and pushing theim- 
selves forward by means of a stick, shod with an fron spike. 
| Wooden skates, shod with iron and steel, were introduced into 
' England from the Netherlands, about 1650. 

“it being a yreat frost, did see people sliding with their 
skeates, which is a very pretty art.’? — Pepys’ Diary, Novem- 
ber, 1602. 

Fig. 6123 illustrates various recent patterns of skates, with 
their modes of attachment to the shoe. 

ainay be arranged so as to be secured either by clamps or 
straps. 

b is secured by adjustable clamps. 

¢c is fastened at the heel by three spurs, adjustable by a screw, 
a strap being employed for the front. 

d by a lip at the toe, and a clamp, moved backward or for- 
| ward by a serew, at the heel. 

e has toe and heel clamps, which are caused to approach or 
recede by a screw. 

Ff, the skate-iron is pivoted and provided with a spring, s0 
i fhat the heel and toe clamps are opened by releasing and de- 
pressing the iron; by placing the foot on the sole-plate and 
raising the iron, the clamps are caused to close upon the shoe 
‘and secure the skate. 
g has two runners, connected by a flexible strip, which yields 
to the movements of the foot. 
| A is a parlor-skate constructed on the same plan. 
tis a parlor-skate in which the rollers are fustened in hangers 
' beneath the sole; runners may be substituted for the hanvers. 
The skate (a, Fig. 6124) is seeured to the boot by a pin with 
/ pointed enlarged end in the heel-plate, and a strap passing 
through the sole-plate and over the foot. 

In 4 both the heel and sole plates are divided longitudinally, 
one of each being hinged; the clamps are adjustable to the 
width of the foot, and are, when fixed to the boot, held by the 

| pressure. 


: Skate-grinder. A machine for grinding skates, 


straight-edged or rockers. 


The loose skate-holder and the table have each a plane or 


under one and over bevel-hearing surface, forming, when resting on each other, two 
another of the rollers corresponding plane or bevel surfaces. The rotary grinding- 
untilit passes between | wheel dresses the running edge of the blade. The holder is 
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Skeet. (Nuutical.) A 
scoop used for throwing © 
water on the sails and }*—7 47 
decks. SSS 

Skeg. (Boat-building.) 4 | 
A knee which unites and (\|!W!!ttr2tZ7ZZ-ZZcco.n. 
braces the stern-post and 
keel of a boat. 

Skein. 1. (Spinning.) 
A quantity of yarn from 
the reel, of silk, wool, cot- 
ton, or flax. Of cotton 
it contains 80 threads of 
54 inches ; 17 skeins make Skate- Grinder. 

a hank ; 18 hanks a spin- 
dle (English). See also HANK. 

The word skein is derived from the Greek word cyotvos, a 
rope or arush; indicating the material from which the ropes of 
Egypt were formerly e. 

2. (Vehicle.) A metallic strengthening band or 
thimble on the wooden arm of an axle. 


’ The ordinary skein consists of three straps, let 
into slots in the arm. 


The thimble-skein is a conical metallic sheath which envelo 
the wooden arm, and has a flanged nut on the end to hold the 
wheel on the arm. See AXLs. 


Skates. | | Skel’e-ton-frame. ance A kind of frame 
in which the usual can is replaced by a skeleton. 


ttached with adjustable clamps, and has rests for securing th Skel’e-ton-key. A key of skeleton form, a 
work. vi see : large portion of the web being removed to adapt it 


Skean (Irish, Scian). (Weapon.) An Irish | to avoid the wards and impediments in a lock. See 
MASTER-KEY. 

Skel’e-ton-plow. (Agriculture.) A plow in 
which the parts bearing against the soil are made in 
skeleton form to lessen friction. See PLow. 

Skelp. A strip of iron which is bent and welded 
into a tube to form a gun-barrel, or pipe. 


ary 'y for gun-barrels were formerly forged, the strip being 

about 3 feet long and 4 inches wide, thicker at the end for the 

butt than at the end which forms the muzzle. These skelps 

oe afterward bent, lapped at the edges, and welded at several 
eats. 

These forging operations were superseded some years since at 
dpm can ngland, by rolling processes, which have become 
general. ‘ 

For rolling, the circumference of the roller is equal to the 
length of the skelp, and the shape of the groove is adapted in 
jes its width and depth to the width and thickness of the skelp. 

; ~— —_— Welding was performed by running the skelp with lapping 
Florence Skates. edges through the circular aperture formed by the semicircular 


. pride of adjacent rollers. The skelp was brought to a welding 
weapon. A large knife molded like a sword. A | Dest and placed on a mandrel. 
skain. thickness and combining a drawing and welding action. 


a  — 


This plan has been modified by making a blank of an extra 


SKELP-BENDER.  ° 


A bar of iron about a foot long is bent into a cylindrical shape, | 
the edges overlapping ; being raised to a welding heat, itis then 
slipped over a triblet and passed between a pair of rollers, which | 
weld the edges and draw the cylinder to the length and propor- 
tions of a gun-barrel at a single heat. 


Skelp-bend’er. A die of required form is made 
in two parts, so arranged on a slide as to open for 
the admission of the end of the sheet and be closed 


Fig. 5127 


Skelp- Bending Machine. 


by a lever. The end is then bent up, when it is 
seized by the proper apparatus and drawn through 
the die. 

Skene-aroh. (Architecture.) A segmental arch 
* having a curve not exceeding 180°. 

Skep. (Husbandry.) a. A farmer’s basket for 
gathering corn or roots. 

b. A beehive ; a gum. 

Skew. A term applied to an arch, vault, or 
bridge in which the front of the arch is oblique with 
the face of the abutment, instead of being at right 
angles thereto. 

As originally built, the voussoirs were laid parallel to the 
abutments. In 1787, Chapman, in constructing a bridge over 
the Kildare Canal, was led to the invention of the correct prin- 


ciple, mkking the joints of the voussoirs rectangular with the 
face of the arch instead of being parallel with the abutments. 


Skew-arch. (Architecture.) One having its 
faces oblique to the piers or abutments. 
Skew-back. (Architecture.) a. The upper course 
of an abutment which receives the spring of an arch. ' 
An izmpost. 
6. A bedding-stone. 
Skew-bev’el Wheel. (Machinery.) A form 
of wheel employed to! 
transmit a uniform ve- 
locity ratio between 
two axes which are 
neither parallel nor in- 
tersecting. The pitch 
surface of a skew-bevel 
wheel is a frustum or | 
zone of a hyperboloid 
of revolution. In one 
of the figures (B), a 
pair of large portions 
of such hyperboloids 
are shown rotating 
about axesabed. In 
y the other figure are 
shown a pair of narrow 
zones of the same fig- 
ures, such as are em- 
ployed in practice. 
Skew-bridge. 
(Architecture.) One 
having an oblique arch or arches with spiral courses. 
Skew-chis/el. 1. A chisel for wood working or ; 
ae having the basil on both sides and an oblique 
edge. 
2. A carver’s chisel, whose shank is hent to allow 
the edge to reach a sunken surface. 


Skew- Gearing and Skeio- Bevel 
Vieels. 
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3 ae then passed through 


SKEW-PLANE, 


Skew’'er. 1. (Fiber.) <A bobbin-spindle fixed 
by its blunt end into a shelf or bar in the creel. 

2. A spindle-shaped piece of wood inserted into 
meat, to hold the layers of muscle or muscle and fat 
together. 

Skew’er-ma-chine’. The blocks are sawed into 
little slabs of the size 
and double the 
length of the skewer 
desired. They are 


a machine, which 
shapes them into lit- 
tlecylinders, looking 
like unpointed lead- 
pencils. The ma- 
chine has a grooved 
endless floor- 
feeder, and a revolv- 
ing grooved feed- 
roller and cutters, 
which are shaped to 
cut the cylindrical 
shape of the skew- 
er. They are now 
ready for sharpen- 


ne 

‘ig. 5130 is a ma- 
chine to point, cut 
to a length, and count the skewers after they have 
been made round. The sticks, of double skewer- 
length, are fed 
from a hopper 
into a grooved 
cylinder, which 
presents them 
to a revolving 
cutter that 
points each 
stick, and cuts 
in two at the 
center, and at 
the same time 
iscuttoalength 
by two revolv- 
ing saws on the 
same shaft with 
the cutter. Not 


Skewer- Machine. 


Fig. 5190. 
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Fig. 6181. 
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Skew- Gearing. Skewer- Pointing Machine. 

until fifty are completed does the machine drop them 
into the pan below, from whence the bunches are 
taken me deposited in a tray preparatory to their 
transfer to the drying-room, the skewers being made 
from unseasoned wood. 

Skew-gear'ing. Cog-wheels with teeth placed 
obliquely, so as to slide into each other and avoid 
clashing. They serve to transmit motion from one 
shaft to another when the two form an angle, but 
would not intersect if prolonged. .4, Fig. 5128, 
SKEW-BEVEL WHFEL. 

Skewling. (Gi/ding.) The process of removing 
superfluous leaf from portions of a surface and patch- 
ing pieces upon spots where it has not adhered. It 
is performed by means of a brush and precedes bur- 
nishing. See GILDING. 

Skew-plane. (Jvinery.) One in which the 


SKEW-RABBET PLANE. 


mouth of the plane and the edge of the iron are 
eee across the face. 
8 


ew-rab’'bet Plane. (Jotnery.) <A plane for | 


cutting yabbets ; the edge of the bit obliquely across 
the sole of the plane. 

Skew-wheel. See SKEW-BEVEL WHEEL. 

Skid. 1. (Nautical.) «. A strut or post to sus- 
tain a beam or deck, or to throw the weight of a 
heavy object upon a part of the structure able to 
bear the burden. 

b. A pair of timbers in the waist, to support the 
larger boats when aboard. 

c. Timbers acting as fenders against a ship's side 
when raising or lowering heavy bodies inboard or 
overboard. 

2. Slanting timbers forming an inclined plane in 
loading or unloading heavy articles from a truck or 
wagon. 

3. Timbers resting on blocks on which a structure 
is built, such as a boat. 

4. (Ordnance.) An oaken timber 6 feet long hy 
8 inches square, used for the temporary support of a 
cannon. These and the other implements are all 
made to given sizes with reference to their more 
convenient use and transportation together. 

Skids of cast-iron are used for supporting cannon 
in store at the arsenals. 

5. A chain with a shoe 
to drag a wheel. 

6. «A log, forming a 
track for a heavy moving 
object. 

7. (Crane.) An iron 
brake- piece. 

8. A pair of parallel 
timbers for supporting a 
barrel, a row of casks, 
etc. 

Skiff. (Vautical.) A 
small flat-bottomed boat, 
usually without a keel. 
In some parts of the 
United States, as the 
waters of the Chesa- 
peake, the term is par- 
ticularly applied to a 
small boat of this de- 
scription, sharp at both ends, generally having a cen- 
ter-board, and provided with a small triangular sail. 

Skif'fling. Masonry.) Knobbing. Knocking off 
the rough corners of ashlar in the preliminary dress- 
ing. 

Skillet. An iron stew or baking pan with a 
handle. 

Skill/ing. A bay of a barn. 

Skim-col’/ter Plow. A plow having a small 
share in advance of the main one, the object being 
to pare and turn into the furrow the surface herbage 
and manure, so that the main furrow-slice may cover 
it over entirely. 


Fig. 5182. 


Barrel- Skid. 


The illustration shows Howard's improvement (English), with 
the furrow and land wheel, draft-chain, and drag-chain, to pull 
the weeds into the furrow. Called also a DouBLe PLow (which 


= 
~~ Sy 


English Skim-Colter Plow. 
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SKIN. 


| _ It was invented about 1775, by Mr. Ducket, a farmer of Surry, 
England. As contrived by him, it was a ‘‘ thin plate of iron, 
with a sharp edge fixed horizontally to a common colter, and its 
use is to pare off the sward in plowing up grass land or mead- 
ow, and to turn it to the bottom of the furrow, where the 
wrest or mold-board completely buries it with earth; it is like- 
| wise useful in plowing rough ground, where mud, stubble, 
roots, or weeds are on the surface, because it sweeps all floating 
| Matter to the bottom of the furrow.’ — Monthly Magazine of 
December, 1797. - 
5 


| § kim/mer. 
A perforated 
ladle or = flat 
dish with a 
. handle for tak- 
jing the scum 
ifrom a boiling 
solution, or! 
from the water ; 
-In which an ob- 
ject is boiled. 


Cane-juice and{ - 
that of sorghum,({. 
‘the latter especial 
ly, abound in fecu- {| 
_lencies which riee 
; a3 & scum as the 

liquid approaches 
‘8 boiling temperature, the albumen becoming coagulated and 
carrying with it to the surface some of the muciluginous mat- 
ters. Fig. 5134 shows a provision in a sorghum-evaporator of a 
skimming-dish hinged to the side and retaining the scum, which 
. tends to collect upon the cooler side of the pan which projects 
‘ outside of the furnace wall. The scum is discharged by tipping 
the skimmer. 
| 


Fig. 5134. 


Evaporating- Pan Skananer. 


2. (Founding.) <A stiff bar of iron, the end of 
which for a few inches is flattened and curved 
slightly, like the blade of a saber. It is used at 
the time of pouring, to keep back the slag or sudluge 
which floats on the metal in the ladle. The flat end 
of the skimmer is coated with loam, and dried to 
keep the metal from burning to the wrought-iron. 
Skimmers are usually about 4 feet long, but fur crane- 
ladles they are often 12 to 16 feet. 

Skimp/ing-roll/er. A roller of cylindrical brush 
for removing superfluous paste, etc., as in sizing, 
calico-printing, and other machines. 

Skin. 1. (Shiphuilding.) The planking of a 
ship. The inside, shin or ceiling ; the outside, shin 
or case. When of wood, it may be laid on in carre/, 
clinker, or diagonal style. When of iron, it consists 
of iron plates laid in alternate inside and outside 
strakes. 

2. (Nautical.) That part of a sail when furled 
which remains outside and covers the whole. To 
‘furl with a smooth skin” or “ skin the sail up 
smooth ” is to turn it well up, and so as to cover the 
sail neatly. 

3. The pelt or hide of an animal, useful as a fur 
or for making leather. For the latter, see LEATHER ; 
| TANNING | TAWING, ete. 

‘| The great fur-trade of Leipsic is described by Consul-General 
| Tauchnitz in his report on the Leipsic Easter Fair in 1873. To 
this fair were brought the produce of Siberia, Russia, Norway, 
and Sweden, of all Central Europe, of the United States of 
America, Canada, the Hudson's Bay Territory, Northwest 
~America, Alaska, the Aleutian Isles, and of China. The goods 
‘are exported to America, Russia, China, Turkey, to Hungary 
and the Austrian States, to Englund, France, and Italy, a con- 
siderable quantity also remaining for use in Germany. 

The productions of Central Europe were, in round numbers, 
| 120,000 foxes , 200,000 polecats, 60,000 rock-martens, 20,000 pine- 
_martens, 20,000 badger-skins, 6,500 otter-skins, and 125,000 

black cats. Foxes fetched from 16 to 22 thalers, according to 


; ' quality,—on an average, about 18 thalers,— per ten skins. 


Polecats from 60 to 100 thalers per lot of 40 skins, according to 
country. Rock-martens reached 6 thalers per skin for German, 
. 14 thalers for Bosnian and Greek goods; pine-martens, 6 to 74 
| thalers per skin. Black cats were sold for 9 to 15 thalers per 
dozen. 
| Of Russian and Siberian furs were offered 2,000,000 squirrels 
of all sorts, 160,000 ermine, 30,000 kolinsky, and 8 000 Siberian 
-sables. Of the productions of North America, about 1] 80 sea- 


SKINNING-APPARATUS. 


otters were quickly bought up by several Russian merchants. 
About 80,000 beavers, 40,000 of which were reserved for the de- 
mand in England. There were also 8,000 Virginian polecats, 
6,000 bear-skins, 220,000 raccoon-skins, 950,000 skunks, SUU 
silver foxes, 3,500 cross foxes, 45,000 red foxes, 3,000 gray foxes, 
and 9,000 kitt foxes, 2,500,000 musk-rats, 16,000 sables, and 
60,000 small otter-skins. 

Of the most important European goods are especially men- 
tioned dyed seal-skins ; this fur isin general favor in England 
and America, and also in Germany and France. 


khan furs, French and Belgian rabbit-skins, Dutch swans and 


geese, polished rabbit-skin goods and marmot lining, were also | 


exhibited. 
Skin’ning-ap’pa-ra/tus. A mechanical appli- 
ance for removing the hides from animals. 


The hide is ripped as usual, and the head laid bare ; the horns 
being attached to a ring in the floor, a rope is fastened round 
the neck of the hide, and, running over the pulley on the floor, 


Skinning-Apparatus. 


Pee round the adjustable drum on the horizontal shaft, which 
secured by a clutch. An endless rope on a grooved wheel 
works the shaft. 


Fig. 5136. 
b 


¢ 
' 
' 
‘ 


, 


Skips. 


Skin-wool. Wool pulled ot the dead animal. 
kip. 1. (Mining.) 
; pci aes om A kind of bucket (a, 
Fi 2 Fig. 5136) employed in 
narrow or inclined 
shafts where the hoist- 
ing-device has to be 
confined between 
guides. 


It is held to the guides 
by friction-rollers and 
flanges, which bear against 
them, and is provided with 
a hinged door for discharg- 
ing material. : 

is a water-bucket, used 
in mines where the quantity 
to be raised is small, or pre- 
vious to putting down a 
pump. On striking the 
water, the valve e rises; it 
falls by the weight of the 
superincumbent water 
when the downward mo- 
tion is stopped. 

c is a rock-bucket, fre- 
quently used in vertical 
Shafts, and da kibble. The 
latter is adapted for use in 


ip 


Cornish BE 
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Prepared | 


squirrel backs and squirrel bellies, colored Persian and Astra- | 


SKITTLE-POT. 


shafts that are irregular, or not perfectly vertical. Each has a 
becket and ring at the bottom, by which it is inverted for 
dumping. 

One ordinary form, used in raising ore to the surface, is a 
square tube of boiler-iron, having a capacity of about 20 bush- 
els. It has a lip to direct the stuff in discharging. * 


2. (Sugar-making.) A charge of sirup in the 
ans. 
. 3. (Fiber.) A wicker basket mounted on wheels 
and employed to convey cops, etc., about a factory. 
Skip’ping-teache. (Sugar-making.) A dip- 
ping-pan used in a sugar-boiling house for lifting the 
concentrated saccharine solution from the open evap- 
orating-pan and conveying it to the cooler. 
It is a pan-shaped vessel with a valve in the bottom, worked 
by ahandle. It is lowered by a crane into the pan, the bottom 
being open; the valve is then closed, the vessel raised, and with 


its contents removed to the coolers, where the sirup is dis- 
charged by moving the handle of the valve. 


| 
| Skip-shaft. (Mining.) One boxed off by itself - 
for the skip to ascend and descend in. 

Skip-tooth Saw. A saw in which alternate 
teeth are cut out. 

Skip-wheel. (Carding.) A wheel in a self- 
stripping carding-machine to govern the order in 
which the top jlats are lifted to be cleaned. In 
most cases, the action of the stripper is upon every 
other flat in order, at the next motion taking the 
alternate flats left on the former passage. In other 
cases, the action is more frequent upon the flats 
nearer to the feeding-cylinder, and which become 
the soonest choked and inoperative, and less fre- 
quent upon those nearer to the doer. See Carp- 
ING-MACHINE. 

Skirt. 1. (Milling.) The margin: as the skirt 
or external periphery of a mill-stone ; ¢. g. from the 
eye to the skirt the leader-furrows run. 


a 


| Hoop- Skirt. 


2. (Dress.) a. The hanging portion of a garment 
below the waist, as of a gown or coat. 


b. A petticoat. 
Ingenuity is exerted in — 
Skirt-clasps. Skirt-supporters. 
Skirt-elevators. Skirt-springs. 
' Skirt-metal binding. Skirt-tapes. 
_ Skirt-protectors. Skirt-waistbands. 
Skirt/ing. 1. (Building.) <A wash-board or 


hak laid around the wall of a room next to the 
floor. 

2. (Saddlery.) A padded lining beneath the flaps 
of a saddle. 

Skirt/ing-board. (Carpentry.) A narrow board 
around the wall next to the floor. 

Skit’tle-pot. (Metallurgy.) A kind of tall cru- 


ioneatiiby Google 


SKIVE. 


2197 


SLACK-WATER NAVIGATION, 


cible swelled toward the middle, used for reducing | which is caused to ascend when the compound is i 


jeweler’s sweepings. 


{ 


nited at the lower end. It is provided with a stick 


Skive. (Lapidary Work.) The revolving table | which is attached to the case at one side. 


or /ap charged with diamond-powder, and on which 
diamonds are polished and other gems are ground. 
Ski'ver. (Leather.) a. A paring tool for leather. 
Skiving-knife ; skiving-tool. 
b. A machine (Fig. 5139) adjustable to skiver 


Fig. 5139. 


Tripp’s Counter-Skiver. 


counters to any desired width of scarf. The knife is 
held by steel gages at each side of the edge, and is 
adjusted to any thickness of stock by an automatic 
feed-roll. A rand is produced from any thickness of 
stock by the same movement. For this purpose, a 
blade is arranged to strip the stock as the rands are 
split. 

ce. A leather prepared from sheepskin with sumac, 
like imitation morocco, only the skins are split by 
machinery. The skins are spread out in the ooze 
and not sewn into bags, as in the morocco process. 

Skiv’/ing-ma-chine’. (Leather.) A machine for 
splitting skins. See LEATHER-SKIVING MACHINE ; 
LEATHER-SPLITTING MACHINE, page 1281. 

Skute. (Nautical.) A kind of large flat-bot- 
tome boat. A scow. 

Sky’light. A glazed frame covering an opening 
in a roof or ship’s deck. 
Ps plane skylight is about even with, and has the slope of, the 

A raised skylight ia set upon an elevated curb. 


A double skylight has an outer window for protection, and an 
inner one, of stained glass, for ornament. 


Sky-rock’et. (Pyrotechny.) A species of fire- 
work — composed of a mixture of niter, sulphur, 
and charcoal, tightly rammed in a stout paper case— 


Fig. 5140. 


Fig. 5141. 


Sky-rocket. 


| 


i $e 


In Fig. 5140, the case A has three short sticks B B placed 
equidistantly around it, and attached by wires a a, 

In Fig. 5141, the case A is provided with wings B B, which 
may be folded down when the rocket is packed for transporta+ 
tion. When erected to serve as guides, they are held by a slid- 
ing-collar C, which is notched to receive them. A rod d 
ing through a loop in the collar serves to hold thenr in position 
for being discharged. The stick is dispensed with. See SigNa.- 
ROCKET. 


Sky’sail. (Nauwtical.) A square sail set above 
the royal. A triangular sail above the skysail is a 
sky-scruper or flying kite. If square, it is a moon- 
sail, A sail above the moonsail is a stur-gazer. 
ee eee (Nautical.) <A triangular sky- 


Slab. 1. The outside piece sawn from a log in 
squaring the side. 

2. A thin flat piece of stone or marble for a step, 
mantel, ete. 

3. (Fiber.) A thick web or bat of fiber. 
SLUBBING. 

Slab’ber. 1. (Metal-working.) A quick-motion 
machine for dressing the sides of nuts or heads of 
bolts. 

2. (Wood-working.) <A saw for removing a por- 
tion from the outside of a log to square it for use as 
a timber, or that it may be sawn into boards with 
square edges. 

Slab’bing-gang. (Saw.) An arrangement of 
saws in a gate by which a log is Fig. 5142. 


See 


cut into a central balk of the re- 
quired width, and the slab simul- 
taneously pee into boards of the 
desired thickness. 

a is the balk which embraces the Arart, } 
and may be 12, 14, or 16 or more inches Yphio czy 
wide, according to the desired width of \y}- 
lumber. The other saws are gaged to dis- 
tance apart, so as to reduce the whole of 
the slabs into boards by one of the 
log. The waney portions of the slab-boards 
are removed by the EpGER (which see). 


Slab’bing-saw. (Saw.) A saw specifically used 
in slabbing logs. In the Ottawa Mills, Chaudiere 
Falls, these are used in gangs, are of No. 9 gag 
(Stubs’ wire-gage), and 5, 64, or 7 feet long, accord- 
ing to the size of log. 

Slab-board. (Sww.) <A board cut off the round- 
ing portion of a log ; off the sides as the log stands 
on the ways. The log is thereby squared. The 
boards have sapwood and bark on their edges, which 
are removed by an edger, making the edges square. 

Slab-grind/er. (Saw-mil/.) A machine used 
for grinding up the refuse slabs im a water-driven 
saw-mill, in order to allow them to pass off with the 
sawdust. This is where refuse stuff is a drug, and 
the authorities do not allow it to be pitched into 
the river, as it tends to obstruct navigation, as, for 
instance, at the Chaudiere Mills, Ottawa, Canada. 

Slab-line. (Nuutical.) A rope fastened to the 
foot of a sail and used to truss it up after hauling 
upon the leech and bunt lines. 

Slack. 1. (Nautical.) The loose part of a fixed 


The End ofa Log 
ripped by the 
Slabling- Gang. 


°. Small coal screened at the mines from house- 
hold or furnace fire-coal of good quality. 

Slack-course. (Ani/fing-machine.) <A range 
of loops or stitches more open than those which pre- 
cede them. 

Slack-wa'ter Nav’i-ga’/tion. S/ack-water or 
still-water navigation has been adopted on several 
European rivers, but toa greater extent in the United 
States than elsewhere. 


Digitized by NIV 


SLADE, 


It consists in the erection of dams in the stream, by which ‘ 
the water is dammed back, and its depth is increased. If the 
fall be moderate, n single dam may produce a stayguation in 
the run of the water, extending for many miles up the river, 
and forming a spacious navigable canal. The tow-path is 
formed along the margin of the river, and is elevated above 
the reach of tlood-water. The dams are passed by means of 
locks, such as are usedin canals. Que of the most extensive 
works on this principle in the country was constructed by the 
Schuylkill Navigation Company, in the State of Pe nnsylvania, 
and consisted in danuning ap the water of the river Schuylkill. 
It extends from Philadelphia to Reading. and is situate in the 
heart of a coal couutry. It is 108 miles in length, and its con- 
struction cost about $2,500,000. 9 This line of navigution is 
formed by 34 dams thrown across the stream, With 20 locks, 
which overcome a fall of 610 feet. It is navigated by boats from | 
50 to 60 tons burden. 7 | 

Slack-water navigation also occurs at intervals on many of the 
great lines of canals. About 78 miles of the Kideau Canal, in 
Canwilt, are formed in this way, and it is net with on the Erie, 
Oswego, Pennsylvania, Lycoming, and Lehigh Canals. 

The same mode is adopted on the river Severn in England, 
the dams being made of masunry. 


Slade. The so/e of a plow. 

Slag. 1. CWetallurgy.) Vitreous mineral matter 
removed in the reduction of metals. The scoria from , 
a sinelting-furnace. 


At some furnaces on the Continent of Europe the slag is sold. : 
Tt is run direetly into wagons, or prepured by granulation in 
water, and is uset for making ceinent and artificial stone, and 
io the manufieture of alum and crown glass. 

At the iron-works of Auluoyve, in Belgium, the slag is cast into | 
slabs for pavements, garden-rollers, and other things. For the ! 
former purpose, molds are excavated in the ground around the | 
furnace, and trenches cut to conduct the liquid slag to then 
The material is allowed to cool very slowly ; its interior js then | 
found to be compact and homogeneous, the exterior consisting 
of a vitreous crust. The masses are often divided by fissures, 
but nay be cut and dressed into smaller blocks. 

Mr. Woodward, of Darlington, England, has patented a meth- | 
od of manufacturing bricks from slag. 

The slug from the furnace is run into a series of molds on a 
revolving table. After removal from the molds, the bricks are | 
annealed in « Kiln or furnace, and are ready to be used for any 
of the purposes to which common brick ure applied. 

The fracture is said to be close and firm, and they are capable 
of standing an intense heat. They resist a crushing foree of 3 
to 4 tons to the inch, and it is claimed can be runde at less than 
half the cost of conuuon brick, though there is considerable loss 
by breakage. 

In another process, invented by Hartmann in Hunover, the 
slag is granulated by allowing it to How into a shallow pit, 
through which a stream of water runs, The inaterial may then 
he ground fine and used as a building sand. For making | 
bricks, it is mixed, in its coarsely granular state, with half its 
bulk of water, in a kind of pug-mill. The bricks ‘are molded by | 
machinery, and dried in the open air; in about six weeks they 
are realy for use. They are said to be stronger than ordinary 
brieks, and peculiarly adapted for receiving mortar, owing to 
their rough surface. Their cohesiveness is, however, impaired 
by the absorption of moisture. 

An ineombustible non-conducting fibrous material is also 
prepared by blowing a jet of steam, at a pressure of about dO 
pounds, through a thin stream of slag as it fulls from a narrow 
gutter leading from the furnace. By this process it is solidified 
in the form of delicate fibers resembling asbestus or spun glass. 
From the appearance of the mass it has received the name of 
slag-twool. It is used as a covering tor steam-pipes, boilers, ete. 
See SLAG-WOoL. 


2. (Founding.) The fused sullage and dross which 
accompanies the metal in a furnace, and which it is 
the business of the skimmer to hold back from the 
ingate. It is essentially a rery base silicate of iron. 
Cinder; seorivw, clinker. 

Slag-brick. See SLAG. 

Slag-car. A wrought-iron car (d) on two wheels, 
used to contain and carry off the slag of a furnace to 
a place where it may be dumpe od, 

Two pedestals project up in front of the axis of the wheels, so 
that they may be elevated by depressing the handles and thus | 
lift. the slag-pot by its truunions clear of the ground. a shows 
the slag-pot separately : 6 ix the wrought-iron ladle for filling 
it. A handle, formed of a piece of gas-pipe, is serewed into the 
socket of the ladle. The slag-pots are of cast-iron, tapering 
toa flat bottom, aa at a, or are made conical with three legs 
to stand on, us in the one on the car. 

Slag-fur’nace. (Jetuldlurgy.) A furnace for ex- 
tracting the lead from slags, and from ores contain- 
ing a sinall proportion of that metal. 
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‘down to the receiving-basin 


‘each side of the sole-plate, 


‘ stone, and also the cast-iron 


_ the fore-hearth may be shat- 
| tered, and the lead contained 


SLAPPING. 


Fig. 5143. 


Slag Pot, Car,and Ladle. 


Tt has a prismatic chamber and an iron sole-plate inclining 
from the back where the tuyere enters, to the front 

The bottom is covered to the de ‘pth: of 15 inches with small 
apongy cinders closely beaten. The rectangular chamber is 
then filled with turf, which is fired, and alternate layers of 
coke and slag placed in the furnace. The reduced metal filters 
through the lower layer of cinders, and is received in a pot also 
| filled with cinders. The slag, being too viscid to penetrate these, 


: tlows off above. 


Slag-hearth. (Vetullurgy.) A furnace for treat- 
ing slags run from the surface of lead in a smelting- 
fur nace, 

The shaft isa parallelopipedon 26 « 22 inches at the base, and 


3 feet high. The sole-plate 
a ix of cast-iron, and slopes Fig. 5144. 


or fore-hearth 6; cast-iron 
beams, called bearers, cc, on 


support the side walls of sand- 


plate d, called the fore-stone, 
forming the front of the shaft. 
The back is of cast-iron up to ! 
the tuyere-hole, above which 
itis of sandstone. In front of 
the fore-hearth 6 is a cistern 
e, through which water flows, 
so that slags which flow over 


iu them be readily washed out. 
The lead itsclf flows over 
the fore-hearth into an iron 
pot /, which is kept hot over 
a fire. 
The metal obtained in this way is less pure than that extracted 


directly from the ore. 

Slag-wool. A non-combustible and non-con- 
ducting material made from the slag of a cupola-fur- 
nace, by directing upon the slag in its fluid state, as 
it runs from the furnace, a strong jet of steam. By 
this the slag is thrown, in a condition of tine fibers, 
into a cast-iron chamber or receptacle prepared and 
placed for the purpose, from which it is gathered in 
a form resembling wool. It was shown at the Vienna 
Exhibition by an establishment at Osnabrueck. 

Slaie. (Hearing.) A reed. See Siry. 

Slake-trough. (Blachsmithing.) The water- 
trough in which a blacksmith s/aes or cools his tools 
or his forging. 

Sla/kin. (Jetallurqy.) A spongy, semi-vitrified 
substance mixed by smelters with the ores of metal 
to prevent their fusion. It is the scoria or scum 
separated from the surface of a former fusion of the 
same metal. 

Slam The refuse of alum-works, used as a ma- 
nure, 


Slap’ping. 


Slag- Hearth. 


(Pottery.) The process of working 


lelay by dividing a block and slapping the halves to- 


gether, This develops the plasticity, makes the muss 
homogeneous, and expels air-bubbles. The gruin 
of the mass is preserved, the pieces being dashed 
parallel upon each other. The process is “repeated 
again, the dividing instrument being a wire. See 
SLoPiIne ; W EDGING 5 SLICING-MACHINE, 


SLASHER. 
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SLATE. 


Slash’er. A sizing-machine for warp-yarns. The | raised and lowered, those of each set being connected 
yarns are received from a number of rollers on the} by bars by means of segment-racks engaging with 
right, but two of which are | worms upon the shafts of drums which are turned by 


shown in the ai: 
They are then _ sized, 


{| -~Cy |. brushed, and dried, the 
Bite ae | latter by passing over and 
{ (| \ (off E*? under large heated cylin- 


o} 


ders. The name slasher 
originated as a playful term 
to indicate the much great- 
er rapidity of the machine 
as compared with the ordi- 
nary warp-dresser. 

he extraamount of work 
is done by having a much 
greater drying surface for 
the yarn to pass over after 
being sized. In the slash- 
er, also, the yarn runs 
through boiling size; in 
the dresser it is cold or 
only moderately warm. 


re 


Rod led ~Y 


"OFIG “Sta 


The name is perpet- 
uated in other succeed- 
ing machines and ap- 
pliances, as slasher- 
awarpers, slasher-combs, 
slasher-cloth, ete. See 
also official catalogue 
of the English Exhibi- 
tion for 1862, Class 
VII. pages 6, 7. 

Slat. A thin strip 
or flat bar. 

1. In a_ bedstead, 
the s/ats are transverse 
pieces, resting at their 
ends upon the side- 
rails, 

2. (Vehicle.) a. A 
bent strip which bows 
over the seat and forms 
one of the ribs of the 
canopy. <A bow. 

b. The sloats or 


cart or wagon bed. 

3. The foundation 
of a basket, consisting of crossin 
rods interlaced and forming a nucleus for the com- 


Slat-Awning. 


-| cords leading to the footway beneath. When closed, 


/as at a, their down-turned edges overlap. 0b shows 


the slats raised ; ed illustrate the mechanism for 
raising and lowering them. 

Slate. A metamorphic clay rock, frequently fos- 
siliferous. It is readily divisible into thin plates, 
and, being easily worked and smoothed, is much 
employed for roofing and in the manufacture of 
mantels, billiard-tables, and other similar objects. 
In the quarry, the direction of these cleavage planes 
is usually vertical or nearly so, but never coincident 
with those of the beds and joints. The masses are, 
therefore, removed by cutting trenches in the side 
of the hill and splitting the rock in vertical layers. 
As the perpendicular breast becomes too high for 
convenient working, say 40 feet, a second trench is 
cut above the first ; then a third, and so on. 


In the great slate quarries of Ybron, six miles southeast 
of Bangor in N. Wales, sixteen of these stages are in progress 
together, the lower ones being gradually widened by the gettin 
of the slates as the upper ones are advanced. In the upper pa 
of the quarry the slates are removed with crow-bars ; but the 
slates become harder as they are lower from the surface, and 
require the use of gunpowder to detach the main masses, The 
miners ores in drilling the holes for the powder are suspended 
by ropes from the upper parts of the rock, and are liable to 
many and severe accidents. After the slates are detached by 
powder or otherwise, they consume considerable labor in split- 
ting them with wedges and mallets into marketable sizes, and 
reducing them to the several grades required for roofing and 
other purposes. 

Slate adapted for ordinary economic uses is not very common. 
A number of varieties are, however, found in Cornwall, Wales, 
Scotland, and Ireland, and also on the Continent of Europe. 

Those from the Ardennes, from Angers on the Loire, and 


| from Nassau, are largely exported. 


In this country, Vermont furuvishes slates of unsu 
quality and beauty. Their quarrying and manufacture are 
beginning to constitute an important feature of national in- 


dustry, promising large increase in the future. 


rounds of a kind of. 


sets of parallel | 


Aluminous slate yields alum. 

Adhesive slate is porous and adheres readily to the tongue, 

Bituminous slate yields coal-oil, 

Whet slate has a fine grain and makes hones. 

A tough kind, hornblende slate, is used for flagging and side- 
walk 


8. 
A soft kind, containing carbon,— drawing slate or graphic 


mencement of the spiral. courses of which the bot- slate, —is used for pencils. 


tom is made. 
_ Slat-awn/ing. Fig. 5146 shows a corrugated 
iron slat-awning. The slats are pivoted an are | 


Polishing slate has a peculiarly fine grain, and is found in 
Bohemia. It is used in slips and in powder. 
Slate clay consists of alumina and silica, and, from the ab- 


sence of fluxes, makes a refractory fire-brick. 


pieneedi Google 


SLATE-AXE, 


2. A thin riven slab of slate used in roofing. 
@ 
The upper surface of a slate is called its back, the under sur- 
face the bed, the lower edge the tai/, the upper edge the Acad. 
The part of each course of slates exposed to view is called the 


Fig. 5147. 


* Countess*’ Siating. 


( 
margin of the course, and the width of the margin is called the | 
gage. The portion hidden from view is the corer. 

The bond or lap is the distance which the lower edge of any 
course overlaps the slates of the second course below, measuring 
from the nail-hole, and may be from 2 to 4 inches, 

In preparing slates for use, the sides and bottom edges are 
trimmed and the nail-holes punched as near the head as cap | 
be done without risk of breaking the slate, and at a uniform | 
distance from the tail, regard being had to the spring of the 
laths, Slates are laid on daths, battens, or sheathing, and must 
break joint. The nails are of copper, zinc, or tinned iron. In 
England, 1,200 slates constitute 4 thousand, common sizes, ag 
follows : — 


| 


! _ i "ee a) ‘g 2 
| I ee SR ES bee, IRE 
acti ie oc 24 ciP 2 |lZo6 
eres eee ee 552°. 
DESCRIPTION. : gos 2S ese Se a 4 
= Se [eee Sur SFesllia 
v9 BS ET ONE TEES R63 Ss 
5 2 FS ce SERN CUM Sou 
Se | 8 4 A | ms 7. 
Feln.{Etin. 7} 
Doubles....... ‘1 140 6, 5R 2 | Qi 4 | 42) 
Lalicd sn 14)0 8] 7) 44 MW) 280! RO 
Countesses.... 1 815010, 9 | 7 2 lis, 352 
Duchesses..... 2 0 ! 1 0; 104! WW 38 | 127 | Qt 
Imperialx...... 26.2 0/14 ton will cover 2} to 2} 
‘RagsundQueens 3 0 2 015) squares. 
i ) 
Other denominations and sizes are — 
Tn. | Ins. 
Small soo csascceceaes 11x 7 | Viscountess, ........ .. 1810 
( 12 «10 | Marchioness .......... pala 
Plantations ......... 13-10 
14 »12 


A square of slate or slating is 100 superficial feet. 
The pitch of a slate roof should not be less than 1 in hight to 
4 of length. 
Dimensions of Slates (American). 


Ins. | Ins. Ing. Ing. Ina. Tne. 
l4x 7 = Ibx 8 18X10 20x11 22 «12 24% 13 
lix 8 lsx 9 sll «12 22x13 24x14 
14x 9 | 1610 18x 12 22x11 24x 12 24 x 16 
14x10 © 18x 9 20x10 | 


The thickness of slates ranges from 3',, to5‘4, of an inch, and ° 
their weight varies from 2.6 to 433 pounds per square foot. 


3. A tablet for writing upon, formed of slate, or 
of an imitation of slate. | 


Fig. 5148. 


School-slates are made from a 
fine and soft quality of slate. 
The great demand for them has ' 
led to various improvements in | 


the manner of making and unit- 
ing the frames, and to the inven- 
tion of special machines for this 
purpose, Slate-frames are now 
generally made with rounded 
aunzjes, and one invention con- 
sists in securing the parts to- 
gether more firmly by wires en- | 
tering grooves at the corners, and | 
having bent ends, which are in- 
serted into holes in the side and | 
end pieces. 

Artificial slates are prepared by 
1 coating the surface of wood or 
paper with a fine gritty sub- | 
stunce, as pulverized emery or 


— 


Slate. 
or paint: or the surface ix painted - 
black, and dusted with the powder before it becomes dry. 


Slate—-axe. A slater's tool. 


pumice, mixed with black size | 


SLATE-FRAME, 


trimming the edges and a spike for making nail- 
holes in the slate. A sux or zaz. 

Slate-bev’el-ing Ma-chine’. A machine for 
beveling the edges of school or other slates. 


The slate is held in the opening between the two adjustable 


guides E E’, its edge being presented to the two bevel-edged 


Fig. 6149. 


wheels CC’, which are rotated in opposite directions, so that 
their acting surtaces move in the same direction, by a crossed 
belt passing around the pulley B. . 
Slate-cut’ter. A machine for cutting the edges 
of roofing or other slates, to give them a rectangular 
ov other regular form. 
In Fig. 6150, the slate is laid on the table A, and its ends 


Fig. 5150. 


Slate- Cutter. 


trimmed by hinged knives B C of curved or other suitable shape, 
depressed by the levers D D. 

Slate-—cut'ting Ma-chine’. A cushion KX with- 
in the box-kuite, pressed downward by springs below 
the knife, first comes in contact with the slate on 


Fig. 6151. 
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ate- Cutting 


sae 


the cushioned bed (, and rises as the knife descends, 
allowing the slate to be adjusted between the beds 


{so as not to he broken. 


Slate-frame. Inthe machine for dressing slate- 
frames (Fig. 5152), the frames are arranged in a pile, 
and are fed forward one by one by the action of the 
pusher £ on to the revolving table Z, where the cor- 
vers are rounded off and edges dressed by the rotary 
knives IV IV. It is then advanced by the pusher 


It has a blade for | J’, which, with the angular stop J’, presents it corner- 


SLATE-MAKING MACHINE. 2201 


Fig. 5152. 
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Machine for dressing Slate- Frames. 


wise to the cutters Q @’, by which the sides are | 


planed. 
Slate-mak’'ing Ma-chine’. Fig. 5153 


SLAT-IRON. 


This stone contains over 50 per cent of 
silica, a large proportion of alumina, and 
also some potash and iron ; and, while hav- 
ing some resemblance to soapstone, tore 
nearly resembles slate in texture and capa- 
bility of being split readily into plates. 

In the manufacture of pencils, it is first split into 
slabs 1 to 2 inchea thick, which are then sawn into 
blocks 6 to 7 inches long and 4 or 5 inches wide. 
With a thin blade of steel and a hammer these are 
split into plates about one third of an inch thick, 
which are next between two flat-edged knives 
to plane them. The plate is then fed to a machipe 
in which it is passed successively beneath a series of 
grooved cutters, each of which cuts a row of deeper 
incisions into the slab, until, on emerging from the 
machine, its upper side is covered with convex flut- 
ings, the channels between which penetrate half 
through the stone. It is then transferred to a second 
machine, where its other side is subjected to the ac- 
tion of a series of similar cutters, by which the pen- 
cils are completely rounded and separated from each 
other. They are next sawed to uniform lengths, the 
sizes varying from 3} to 6 inches ; and, finally, point- 
ed on a grindstone. In some cases they are after- 
ward painted. . 

The dust apd waste, which is said to amount to 
90 per cent of the original material, is utilized by 
grinding to an impalpable powder, which is used for 
mixing with paper-pulp to give it body and enable 
it to receive a satin surface. 

As the stone containa over 30 per cent of alumina 
eee refuse is also available for the manufacture o 

um. 


Slate-pen'cil Ma-chine’. A machine 
for forming pencils at one continuous oper- 
ation. 


The slate is fed by the rollers D D to the grooved rotary cut- 


Fig 6154 


is a machine for grinding and polishing cl oe es 
school-slates. The slates are supported on = aaa bes: ary ot OD 
cars G, which are connected by arms with — a) on 10 ge aoe = 

a vertical shaft, by which they are caused | oD Ip 13 ee oo 
to move slowly around in a circular track, i Lite SS 
having a series of inclines. The distance ) — i 

apart of the corresponding parts of each WY Ud lal ao i 
gimilar incline is exactly equal to that be- ——_— = ne | 

tween the front and hind slices of thecar, < © us Tis — CREE 


which is thus caused to remain perfectly 
level as it rises to present the slate to the = 
grindstones D, and falls during its forward 
movement. 


tL 


Slate-Pencil Machine. 


Slate-peg. A kind of nail used in securing slates , ter L L, which shapes their upper sides; other rollers convey 


on a roof. A slater’s nail. 


te ft 


Pare 
rt | 


Ai: WN 
TUT 


Slate-pen’cil. 
black slate-pencils, once the only kind known, are | a sponge on the end moistened by water oozing from 


made in Germany. 
superseded in this country by the softer, neater, and 


greatly superior article, known as soapstone pencils, , a whole. 
Slat~irfon. (Vehicle.) The iron shoe or ter- 


made from a peculiar stone found near Castleton, Vt. 


The common irregularly shaped | holder for wetting and wiping school-slates. 


them beneath the plate F, which is grooved to correspond with 
the upper halves of the pencils, and their lower sides are shaped 
b 


y a similar rotary cutter beneath the 
plate. They then pass beneath the roll- 
ers k k, which convey them away. 

Slate-saw. A machine for 
trimming the edges of slate-slabs 
to shape. In the example, the 
slab is laid on a traversing bed 
and passes beneath two circular 
saws which are gaged such a dis- 
tunce apart as the proportions of 
the slab may warrant or the width 
of the piece required may justify. 
The blades are made of diameters 
from 2 feet up to 13 fect, and the 
machine is used for other varie- 
ties of stone beside slate. 

Slate-trim/ming Ma- 
chine’. Sce SLATE-CUTTER. 

Slate-wip/er. <A sponge- 
It has 


These have been pretty much | the interior. 
Slat'ing. The slate covering of a roof, taken as 


See SLATE. 


SLAT-MACHINE. 2202 SLAT-PLANE 


Fig. 5156. 


S/ate- Saw. 


mination of the bow or slat of a carriage-top. The 
shoe is hinged to the stem by a pivot-pin and has 
an envelope of leather. In the 
Fig. 5156. Fig. 5157. example, the ends of the bows are 
“gq fitted into ferrules, having semi- 
circular extensions upward and 
longitudinal screw-threaded holes 
, for the reception of screws in the 
“ end pieces. 

Slat-ma-chine’. A machine 
for tenoning and automati- 
cally inserting the staples 
in Venetian-blind slats. 


The machine (Fig. 6158) has 
acarriage DC reciprocated by a 
Slate-Wiper. pitman. A series of vertical 
cutters d’ on the carriage make 
longitudinal incisions in front of the broad in- 
clined cutter c, which follows and severs the 
whole row of slats simultaneously from the 
block. The block E is pressed down to the cut- 
ters by screws f! f3, advanced down- 
wardly by gear-wheels operated by a , 
wl movement from the lever G, which 
s vibrated at each reciprocation of the carriage. | 
The several splints pass downwardly through a | 
throat in the carriage-stock. 
In Fig. 5159, the slat is held between the re- 
Slat-Iron. volving heads J I on the extremities of the arms 
H H' attached to the shaft G, and raised or de- 2 
pressed by the lever J’, so as to be presented to the action of a = , ; 
pair of circular Slat- Machine 


Fig. 5158. saws fixed on the 
EERE awe ehary chet: like a carpet. In the example, narrow strips of dif- 
\ edged cutters, | ferent kinds of wood are glued upon cloth. After the 
P which form the glue is dry, the surface 
N N : canons while the | of the wood is planed 
NNN € ends of the slate. down and finished. 
ee oes SJ -—=sThe = sliding-bar | Wainscoting is made 
aN - Ui M has a toe r,/ in a similar manner. © 
YY struck by a pin 


- at each rotation| Slat-plane. fm, 


(Wood-working.) A plane for cutting thin slats for 
blinds, ete. In 
one form, the 
sole of the stock 
is stepped to 
serve asa 
and the cutter 
Machine for cutting Slats for Blinds. has a forwardly 
projecting li 
of the wheel Q, causing a forward movement of the bar, which | which cuts an 
drives a staple, escaping from the receptacle P into the side of | lifts the bottom 


Fig. 5161. 
the slat. of the slat while 


SWS 
2. 
La cae 
Slat-mat’ting. A floor covering of wooden slats/a vertical cut- 


or veneers on a flexible fabric, which may be rolled | ting-edgesevers Slat- Plane. 
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it at the side. The splint passes to the rear through | is cut in lengths equal to the width of the goods, 


an opening in the cutter. Several cutters may and laid into the shed piece by piece, instead, as in 
arranged in the stock so as to cut several slats at other looms, of being fed off continuously from a 
once. | bobbin or spool. 


Slatt. (Masonry.) A thin slab of. stone used to| Fig. 5163 represents a machine of this kind ; 4 
cover rougher or less expensive masonry or brick- | being a front view, Ba sectional view of the upper 
work (not s/ate). part detached, Ca top view. The slats are arranged 

Slat-ten/on-ing Ma-chine’. A machine for ina pile in such position on the side of the loom, that 


cutting circular tenons on the ends of blind-slats. | a pin on a sliding frame operated by the lay pushes 
Fig. 5162. 


out the inner end of the under slat, so that it can be 
seized by the reciprocating nippers and drawn into 
the shed. The slat, when in place to be beaten up, 
is held by a pressure-bar hinged on the lay. 
Patent No. 135,427 has devices to support the 
strips of wood while being introduced into the shed, 
to prevent their coming in contact with the threads 
of the warp. The strips composing the woof are fed 
into a slotted lay by a pair of feed-rolls, the lay hav- 
ing a cap which serves as a guide to keep the slat in 
place while it is being fed into the lay, and is raised 
to release the strip from its slot when the lay is 
beating forward. See also PALM-LEAF Loom, page 
1600, and list of patents under Srraw-FABRIC Loom. 
| Slaugh’ter-ing-ap’pa-ra/tus. Machinery for 
slinging slaughtered animals, to assist in skinning, 
gutting, cleaning, as the case may be. For beeves, 


Fig. 5164, p 


aE 


Blind-Siat Tenoning- Machine. 


The slat is placed within two revolving disks, by 
turning which it is brought in contact with two sets | 
of circular saws. These cut the shoulder and round 
the tenon at one operation. 

Slat-weav’ing Loom. A loom for making 
woven goods, in which the warp consists of slats, 
palm-leaf, whalebone, straw, or other material, which 


Fig. 5163. Ny 
. ote | Hog-Slinging Apparatus. 
bia ds a it usually consists of a mode of hauling the animal 


re ag IIT yy) | up to the place where it is stunned by a pole-axe and 
— ———| | Vea a Giiiq: then bled ; also of a hoisting tackle by which it is 

ti 
| 


; ‘then swung clear of the floor to be washed and left 


7 lifted while the skin and viscera are removed, and 
to cool. 


| 
iB) 


! = Hog-slaughtering apparatus consists of scalding- 
—-} tubs and slinging devices, the latter shown in the 
—— = cut. The swiveled clutch is supported upon a grooved 
roller which travels on a helical track to gradually 
elevate the load. The hog from the scalding-tub is 
slung by its gambrels from the clutch and passed in 
succession to the gutters and the cleaners ; it is then 
passed on and transferred to the hooks where the 
hogs hang over night to cool. 
Slay. (Weaving.) A weaver’s reed. A sley. 
Sleave. The knotted and entangled part of silk 
or thread. 

Sled. A vehicle on runners, used for ae 
loads. It corresponds to the wagon as the sleig 
lt | does to the carriage among wheeled vehicles, the two 

latter being intended for passengers. 
The sleds of the Esquimaux vary in their materials and shape. 
y | According to Captain Lyon, the best are made of the jawbones 
m of the whale sawn to about two inches of thickness and from 
\ six inches to a foot in depth, These are the runners, and are 
\ | shod with a thin strip of the same material. The sides are con- 
: nected by pieces of bone, horn, or wood, firmly lashed together. 
— — a | fs In Boothia, Captain Ross saw sleds in which the runners were 
| made of salmon, packed into a cylinder, rolled up in skins, and 
frozen together. In spring the skins are made into bags and 

the fish eaten. 

Baldicin's Loom for weaving Palm- Leaf, ete. Fig. 5165, from a bas-relief at Koyunjik, illustrates the mode 
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adopted by the ancient Ax«yrians for removing colossal figures | tightened by means of wedges. To prevent the colossus from © 

from the quarry, where they were hewn, to the place which upsetting, ropes attached to the top of the framework were held 

they were intended to occupy. by men at each side. Wooden forks or props, held by men, 
The figure was mounted on a sled and protected by a frame- | were also applied to the second cross-pieces to steady it. 

work of spars or beams, crossing cach other at right angles, and Rollers were placed beneath the upwardly curved front of the 


Fig. 5166. 
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Assyrians removing a Human-Headed Bull (froma Bas-Relief at Koyunjtk). 


sled as it advanced, and were collected by men at the rear. It Fig. 5168 is a reversible dumping-sled. On arriving at the 
was drawn by four gangs of men by means of four large ropes place to dump a load, the sled is upset and is ready for reload- 
attached to projecting pins, two at the front and two at the 
rear of the sled, and secured by a Knot which could not slip. 

To impart the first impulse to the mass and to start it again 
after stoppiug,a long lever, with wooden wedgex beneath to form 
a fulcrum, was applied at the rear end of the sled, and was 
worked by ropes extending from near the extremity of its long 
arm to the ground and drawn upon by men. 

A man standing on the front of the sled controlled the move- 
ments of the laborers engaged in pulling ; others, supervised by 
foremen, carried the spare rollers and forks, and drew cars con- | 
taining extra hauling ropes, while a superintendent at the rear 
directed the whole operation. 

The sled was also employed by the Egyptians in transporting 
large maszes of stone, as is illustrated in their sculptures. Ina 
grotto behind E'Dayr,a village between Antinoe and El Ber- : 
sheh, is the representation of a colossus on a sled drawn by ing. The sled projects above and below the floor, and the run- 
172 men in four rows of 48 each; a man standing on the pedes- . ners are rounded at cach end. It is drawn by a chain looped on 
tal at the front of the sledge pours a 
liquid, probably grease, from a vase, for Fig. 5167. 
the purpose of lubricating the planks or 
ways, though these are not shown, over 
which it slid. A superintendent, stand- 
ing on the Knee of the statue, appears as 
if clapping his hands as a signal for a 
simultaneous pull ; or is, perhaps, prepar- 
ing to catch something which a person on 
the ground appears to be about to throw. Bob- Sleds. 

Men carrying vases containing grease, or ; 

perhaps water, and others with implements of some kind follow, | to a hook, which is disengaged to bring the dumping-chain into 
while supervisors or taskinasters bring up the rear. Relays of , action. 

drawers walk behind the sledge. The ropes are all 2 

attached to the front of the sled. The number of Fig. 6168. 

men employed may have been much larger than that wee” 3k 
actually shown. This sculpture is of the age of Osir- : 
tasen II., the contemporary of Joseph, between 1651 - 
1636 8. c. See Wilkinson's ‘ Ancient Egyptians,” 
First Series, Vol. TIT. p. 328. 

Country sleds are made in various ways The Yan- 
kee sled has wide runners which elevate the benches ; 
sufficiently. The knee-sled has knee-pieces which rest —=—=_===_—-—“* — 
on the runners and support the benches.  Bub-sleds ~ 
are short. Log-sleds are shortand have a heavy hind 
bench to support the log. ; 

Fig. 4166 is a view of a sled, showing the runners A, knees 5, Sleds for children and youth are made in many forms. Two 
feniers C, benches F, roller, hounds, and tongue E. may be cited. 

Fig. 6167 is a pair of bob-sleds (604, short), used instead of a Fig. 5169 has a pair of rudders behind the runners for guiders, 
single long sled of equal length, on account of the facility of the two being simultaneously acted on by cords connected to a 
turning and greater handiness in other respects. _ tiller-lever. 


Reversible Dumying-Sled. , 


SLED-BRAKE. 22.05 


A Fig. 5169 Sledge. 1. (Vehicle.) A vehicle on runners is 


) slidam, to slide. See SLED. 
2. The heavy hammer of a smith, wielded by both 


Fig. 5170 isa sled with apa ee hands. A sledge-hammer. 


; The up-hand sledge is used for comparativel ht work, and 
Sled-brake. (Vechicle.) | seldom lifted above the head ye : 


A device to prevent too ean —_ sledge is eresred by ag hands at the end of the 
rapid motion of a sled. It | rear tos : arm’s length over the head, giving the 
is usually a prong brought | 
into contact with the ice. eregs ot Soya pe 4 those portions 
of the frame of a sled or sleigh whic 
Cit ah ENCE: Pi Ba geiroed geet rest on the runners and nibs the Fig. 5174. 
driver, who turns a lever projecting upwardly from the front fenders and benches a sufficient hight rs 
end gate of the wagon-bed and thereby depresses the scraper. | above the ground. (See SLED.) In RSS 7 
the example, a rod passes through and 
is made fast to the sleigh-runner, its 
upper end protruding through the 
bottom board and provided with a 
nut for tightening. A shield protects 
the rod, and forms suitable bearings 
for the runner and cross-piece. 
Sled-run’ner. One of the curved 
Sig on which a sled slides. (See 
LED,) Sleigh-runner. 
sh 


Slee. (Shipwrighting.) A cradle 
placed beneath a ship when hauling 
her up for repairs. Sled- Knee. 
: Sleep’er. 1. (Shipbuilding.) 4a. 
Sled with Brake. A fore-and-aft floor-timber in a ship’s bottom. 


b. A knee-piece connecting the transom and after- 

In se 5172, the brake is so arranged that the team, in hold- | timbers to strengthen the counter. Similar timbers 
ing back, may apply the brake with a force proportioned to | strengthen the bows of whalers. 
the forward pressure of the load. 2, (Ordnance.) The undermost timbers of a 

“b> gun or mortar platform, or, generally, of any 
; framework. 

3. (Carpentry.) a. One of the set of timbers 
supporting the lower floor of the building. The 
timbers of the upper floors are joists. The sleepers, 
in a wooden frame, rest on the sills. In a brick 
_-7 ___ or stone house they rest in the walls. 

> This distinction is not always main- 
tained, and they are indifferently called 
joists. 

b. One of a set of logs or scantling 
laid beneath a rough floor, as of a pen, 

In if Agate depressing the lever a causes the parts 6, to | shed, or temporary stable. 
which pivoted brakes ¢ are hooked, to assume a vertical 4. (Railway Engineering.) One of the timbers 

supporting a railway- 

re aah faak, When it Xs 

longitudinal with the 

. ak, it is called a 

stringer or sill; when it is trans- 

verse, it is called a cross-s/eeper or 

tie. The latter is the usual term 
in the United States. 


Fig. 5171. 


NS — & 

= == -— wood > 

re SF dl FD dt added IT 2. 1 dd detedtededhediedth 
SON -s- = 


- oF, To make a super-excellent job, some of 
Automatic Sled- Brake. the best English railways first used hewa 
blocks of stone for sleepers (@, Fig. 5175). 

position, the points of the brakes being at the same time de- | Brunel adopted them on the Great Western Railway, England. 
pressed, as shown by the dotted lines. It was found that they were too solid and unyielding, and wood 
is now preferred It is sometimes kyanized, or treated by 


Fig. 5173. 
: Fig. 5175 
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4 Ss fH Shliees Ea WIN Triangular Sleepers. 


tA 1] = Wis | equivalent processes, to render it less liable to decay. See Woop, 
aati — PRESERVATION OF. The blocks contained about four cubic feet. 

, esernoge cross-ties b ¢ d are got out of square balks by 
ripping diagonally, and are made to rest in longitudinal sills. 
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SLEEPING-TABLE. 


SLEEPER. 06 


This mode looks well on paper, but is costly and subject to was made of earthen blocks, molded and baked, laid in conti- 

decay. nuity, tongues and recesses on adjacent blocks se to lock 
The usual mode is to set cross sleepers beneath the rails,im- | them together, Samuel's cast-iron, wooden-cushioned sleeper 

bedded in a ballast of broken stone. To these tres the rails are is 42< 16 inches, and requires from 100 to 133 tons (of 2,240 

secured by chairs or spikes; sometimes by chairs at the joints pounds) per mile, according to the width of the intervals. 

and spikes at intervening points. De Bergue’s cast-iron sleeper is 20 x 14 inches, weighs 46 to 56 
The ordinary English sleeper is 9 feet long, 10 inches wide, unds ; each gives nearly two square feet of bearing, requiring 

and 5 inches thick ; the distance apart is from 2} to 3 feet. 00 tofts (of 2,240 pounds) per mile, to give a bearing of 1} square 
On some of the English railways, triangular sleepers are laid | feet per foot of track. With 20-feet rails, and blocks 30 


in ballast, the angle beneath. inches, center to center, this plan requires 22,124 p per 
Mr. Holley, in his report oe pcp gees the dimensions mile. It was tried in England on several lines. 
and intervals of sleepers on nine New Yor as — ; 
Average number of sleepers per mile. ........ 2,242 5. (Weaving.) The Ae a8 part of the heddle of a 
Length in feet (4 feet 8} inches gage)..... kese  e draw-loom through which the threads pass. 
Width of bearing surface in inches...... eee 7.02 6. (ailway.) Short for SLEEPING-cAR (which 


Wooden blocks have been substituted for cross sleepers, and see), 


with some success. The object has been to prevent the rocking | , . ge 
motion induced by the bearing of the middle of the sleeper on | Sleep ing-Car. (Railway -) Acar arranged with 


the tightly packed ballast when the support below the rail had 
been pressed out. The same object was attained in France 4 
cutting the sleepers across at midlength, leaving every twelft 
sleeper uncut, to act as a tte. 

The sandwich system of W. B. Adams (England) is a longitudi- 
nal support by a timber on each side of the rail, and gripping it 
beneath the head. The we? of the rail, which is clasped by the 
side timbers, is made } to } inch in thickness, the rail weighing 
70 pounds per yard,and being 8 inches deep. It has no appre- 
ciable vertical flexure under the passing train, and the longi- 


tudinal sleepers are made available for several sets of rails, The - 


rail, being supported by a sleeper beneath the head, does not 
depend upon the stiffness of the web, which is relieved of lateral 
strain, being sandwiched between the sleepers. The sleepers are 
secured by bolts and nuts, which pass through holes in the 
webs of the rails. The rail is double-headed. 

By Dimpfel’s longitudinal system, the rail is supported be- 
neath its head and foot by continuous longitudinal sleepers. 

Seaton’s system is also longitudinal, and to insure the perfec- 
tion he aimed at, requires a heavy rail, being supported by foot 


Barlow's Sleepers. 


flanges on sleepers with 17 inches breadth of bearing. It is stated 
that rails of bo pounds, laid on his system on the London and 
Northwestern Railway, after the of 100 trains daily for 
two years, showed no signs of abrasion at the joints or elsewhere. 
See RAILWAY-RAIL. 

Barlow's iron railway-sleeper (English) (a, Fig. 5176) is adapted 
for a saddle-shaped rail, and rests upon iron ties or sleepers, 
which have seats for the rails, which are bolted thereto. Like 
some of the other iron devices, it was intended to preserve the 

rmanent way against the attacks of 


Fig. 5177. sects in hot climates. 
i .. ao = Barlow’s longitudinal cast-iron sleep- 
nn pee er (/) has a central line of division and 


junction; to each cheek the halves of 
chairs are cast, and these embrace the 
rail when the halves of the sleepers are 
bolted together. . 

Brunton’s combined cast-iron chair 
and sleeper (c, Fig. 5177) consists of a 
base-plate whose flanges prevent hori- 
zontal displacement, and whose broad 
surface rests upon the ballasting of the 
way. The chair is cast with the sleeper. 
The sleepers of the respective rails are 
tied together by bolt-rods. 

Greave’s chair and sleeper (7) consists 
of a hollow cast-iron frustum, whose 
upper surface supports the chair. 


AIRS sleepers are tied across the track by iron 
eT = rods. This has been used on some rail- 
ee -- ways in England and on the continent | 


of Europe. 
Sir Macdonald Stephenson's chair and 
<\\ sleeper is made of punched and bent 
\)\, boiler-iron. The punchings form the 
: slots in which the rails are slipped, and 


7" d 


the foot which rests on the bullasting. 
Parkins’ continuous sleeper for rail- 
way-rails, patented in England in 1835, 


English Chairs and 
Sleepers. 


The | 


the displayed anges of the plate form | 


berths for passengers during night travel. The seats 


| Fig. 5178. 


| 
| 
| 
| 
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Sleeping-Car. 


4 


are usually convertible inte a lower berth, while an 
upper berth is let down from the roof. 
Sleep/ing-ta/ble. (Mefa/lurqy.) An apparatus 
(tables dormantes or jumelles) consisting of an in- 
clined plane (two such are generally webions. along- 
upon which finely pounded ore is 
| washed to concentrate it. 


The ore is stirred into » thin mud ina cistern at the head of 
the incline, and is then allowed to flow in a thin stream, which 
spreads to a width equal to that of the table: the heavier parti- 
cles settle first, and the lighter matters pass farther down, The 
operation is facilitated by brushing the slimes from the lower 
toward the higher end, which allows the water to wash out 
light matters which have become entangled in heavier portions 
of the ore. It is called a sleeping-table, because, unlike the per- 
cusston-table, the rack, frame, jigger, ete., it has no motion. 


side each other), 
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SLEEVE. 


Sleeve. A tube into which a rod or another 
tube is inserted. If small, it is often called a thim- 
ble ; when fixed, and serving merely to strengthen 
the object which it incloses, it is a reinforce. In the 
majority of its applications, however, the two be 
have more or less relative circular or longitudinal 
motion. 

The example (Fig. 5179) is an axle fitted with 
sleeves or bushings of brass, which are slipped on 


the spindle and confined by punching down the brass 
into countersinks in the spindle. The inner bush- 
ing carries a butting collar. 
leeve-ax'le. A hollow axle running upon an 

axial shaft. 

Swerve coup uae A tube within which the 
abutting ends of shafting are coupled together. 

Slee/zy. (Rope-making.) Rough from projecting 
fibers, as yarn or twine made of inferior material. 

Sleid. See SLEy. 

Sleigh. (Vchicle.) A pleasure or passenger ve- 
ak runners. A somewhat finer vehicle than 
a sled. 


ane 5180 is a sled with a Jamp-stove in front for warming the 
t. 
Fig. 5180. 


Jumper. 


Fig. 5181 is a sleigh-frame, and shows a mode of construction 
with bent stuff and bolts. 


Fig. 5181. 


Sleigh-bell. A small bell of globular form at- 
tached to sleigh harness. The clap- 
per is a ball of iron or bronze. 
Sleigh-brake. See SLED-BRAKE. 
Sleigh-run’/ner. (Vvhicle.) One 
of the curved pieces on which a sleigh 
slides, See SLEIGH ; SLED. 


Fig. 5182. 


rarily attached to the wheels of a 


ice. The wheels are locked’ by means 
of spring straps. 
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The example shows runners sigs Be | 


buggy to make it slide upon snow or 


SLICER. 


*, 


* Gh f' 
| 


Sleigh- Runner. 


Slew'ing. (Ordnance.) In serving land artillery, 
turning the piece on the spot where it stands, equiv- 
alent to training on shipboard. 

Sley. 1. (Weaviny.) A weaver’s reed. <A frame 
of parallel vertical slats, between which the warp- 
threads are passed. The s/ey is mounted in the bat- 
ten or lathe; the slats passing between the warp- 
threads beat the weft-threads against the web when 
the batten is swung. See HAND-LOOM. 

2. (Knitting-machine.) The guide-way of the slur 
or carriage. Any guide-way in a knitting-machine. 

Slice. 1. (/urnace.) a. The instrument used 
for clearing the air-spaces between the bars of the 
furnace when they become choked with clinkers. 

b. A peel or fire-shovel. 

2. (Nautical.) a. A bar with a chisel or spear- 
shaped end, used for stripping off sheathing or 
planking. 

b. A spade-shaped tool used in flensing whales. 

c. A wedge driven between the false keel and the 
bilgeway, to raise a vessel before launching. 

3. (Printing.) a. A kind of paddle (A, Fig, 5184) 
used for spread- 
sy te upon the 
inking-table. 
See INK-SLICE. 

b. SeeG ALLEY- 
SLICE, 

B is a shooting 

ck. 


C, sheep’s-foot. 
D, slice-galley. 


der their re- 
spective 
heads, 


E, composing- |. | SOTO 
stick. - : i 

F, stereotype- 

ock. F 

See the above un- E ¢ N Tee 


Yet 

ee oe 

4.(House- ¥S—— 
hold.) <A Printer’s Slices, Sticks, ete. 
broad, thin 
knife for serving fish at table. * 

5. (Pharmacy.) A round-ended, pliable knife for 
spreading plasters. A spatula, 

Slice-bar. (Furnuce.) A hooked poker for re- 
moving slag and cinders from grate-bars of fur- 
naces. 


Slice-gal/ley. 


(Printing.) A galley having a 
movable false bottom or s/ice. D, Fig. 5184. 
Sli/cer. 1. (Gem-cutting.) The circular saw of 
the lapidary. It is a disk of sheet-iron, revolving 
in a horizontal plane, and usually about 8 or 9 inches 
in diameter and »45 inch in thickness. To give it 
sufficient rigidity, it is hainmered into a slightly 


‘concave form, about 4 inch in the entire diameter. 


This does not prevent the cutting of a straight sec- 
tion, as the commencement of a cut is in one plane 
and the trifling curvature gives way, being flattened 
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SLICING-MACHINE. — 


by the kerf it has cut, and in which it is compelled 
to run. 


The slicer is firmly clamped, like a circular saw, between two 
flanges gn its spindle, which is made of such a length that the 
edge of the slicer may be about three inches above the level of 


Fig. 5185 


Slicer 


the bench. Diamond-dust moistened with water is employed 
as an abradant during the cutting process. 

In the illustration, the slicer is shown as mounted on the 
lapidary’s bench and the stone mounted on a crane which keeps 
it constantly fed up to the slicer. The latter is seasoned, and 
plied with diamond-dust and lubricated with oil of brick. 

Slic/ing-ma-chine’. (Pottery.) Amachinewhich 
acts as a substitute for the hand operations called 
SLAPPING or WEDGING (which see). 

It is a kind of pug-mill with an upright axis and cylinder 
armed with stationary and revolving knives respectively, to cut 
and masticate the clay. The spiral blades act as a screw, and 
force the clay out of a lower aperture, where it is sliced into 
prisms and thrown back iuto the mixer for a repetition of the 
process. 

In China, the clay is trodden by human feet or by oxen. In 
various parts of Europe, it is trodden by the feet or worked by 
mallets or pounders. 

Slick. 1. (Jvinery.) A 
wide-bitted chisel, used by 
framers in paring the sides of 
mortises and tenons. 

2. (Metallurgy.) A metal- 
liferous slime. 

Slick’en-sides. (Minin7.) 
a. Specula galena, occurring = 
in seams which split asunder HS 
when struck by the miner’s : 
pick. A Derbyshire term. 

b. A seam of clay intersect- 
ing a lode and causing a verti- 
cal dislocation. Called also 
slide. 

Slick’er. 1. (Leather-work- 
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ing.) <A tool of steel or glass 
inserted in a wooden stock 
and used 


Fig. 5186. 
.. facture. 

; The steel slicker or stretching- 
: tron is rounded off at the corners 
and scraped upon the surface of 
Slicker. the leather, under a strong press- 
ure, to remove lumps and in- 

equalities and stretch the leather. 
The glass s/icker is used in rubbing in the coat of 
size and tallow, in the surface finishing of the leather. 
Treating hides with a slicker during the process 
of currying is shown in the ancient paintings of 

Kourna, Thebes. 

2. (Founding.) Or sleecker. A small tool, gener- 
ally of brass, the polished surface of which forms a 
curve of some kind. Slickers are of various shapes ; 


molds after withdrawal of the pattern, or after black- 
ing, as the trowel adapts itself to the flat parts. The 
short handle of these tools is a stud at the back, and 
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upon leather in process of manu- | jq 


‘running phobia | 
they are used to slick down the curved surfaces of | ing a car from one li 


SLIDE-REST. 


projects at right angles to the face. The different 
forms are known as half-rounds, egg-slicker, button- 
slicker, ungle-slicker, ete., ete. 

Slick’ing. 1. (Mining.) A narrow vein of ore. 

2. (Hat-making.) The attaching of the fur nap 
to the felt body. 

Slide. 1. An inclined plane down which logs 
are driven to a lower level. 

The timber slides of the Alpnach in Switzerland 
are remarkable. : 

The log chutes of the Ottawa occur occasionally on 
200 miles of that river, to avoid stoppage of the logs 
on the riffles. ’ 

2. (Steam-engine.) The guide-bars of a box or 
cross-head. 

3. A slip of glass, usually 3x1 inches, on which 
a microscopic object is mounted. The thin glass for - 
covering the object is made from 75 to 945 of an inch 
thick. Glass ies are usually of flatted crown. 

4. A sliding shutter to an aperture, as of a dark- 
lantern. 

5. (Ordnance.) The lower part of a ship's car- 
ronade or howitzer carriage, on which the top car- 
riage rests and is run in and out. It corresponds to 
the chassis of a land-fortification carriage. 

_Slide-box. (Steam-cngine.) A slide-valve chest. 

Slide-case. (Steam-engine.) The chamber in 
which the sliding valve operates. 

Slide-head. (Machinery.) A device for sup- 
porting a tool or piece of work in a lathe, ete. 

Slide-lathe. The lathe of the metal-worker, in 
which the tool-rest is caused to traverse the bed 
from end to end by means of a screw. 


That shown (Fig. 5187) has the screw cutting and turning 
feeds so arranged that one may be changed for the other. The 


Fig. 5187. 
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sizes have a compound slide-rest and automatic cross- 
feed. The bottom rest has a quick hand traverse, and the 
screw is supported throughout its length. See Screw-curTine 
LaTHE, etc. See lists under LATHE; MeTAL-WORKING TOOLS. See 
also SLIDE-REST. 


Slid/er. 1. (Vehicle.) A bar which unites the 
hind ends of the fore hounds and slides under the _ 


coupling-pole. 
A double slider has a bar above and below the 
coupling-pole. Called also sway-bar. 


is 2. (Locksmithing.) A horizontally moving tum- 
er. 

Slide-rail. (Railway Engineering.) a. A con- 
trivance used in England for shunting cars. A raid- 
way-slide. It consists of a platform on wheels 
across the tracks, and carry- 
ne of rails to another without 
switching. 

b. A switch-rail. 

Slide-rest. (Machinery.) A tool-rest employed 
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SLIDE-REST. 


for lathes, planing-machines, etc., in which the tool 
is securely clamped to a plate capable of motion in 
one or several directions by means of screws. 


In 1648, engravings published at Rome by Maignan show 

lathes for turning the surfaces of mirrors, in which the too] was 

ded f frames so adjustable as to form plane, spherical, or 
yperbolical surfaces. 

The wheel-cutting ne and fusee-cutting engine of Dr. 
Hooke, invented about 1655, had mechanical devices for guid- 
ing the tools. These, as well as the screw-cutting lathe of Hind- 
ley, 1741, and other machines having similar contrivances, were 
particularly constructed for the use of clockmakers, who were 
the first to employ special machines in their business. 

The first instance of the true slide-rest is shown in the French 
Encyclopédie. This very nearly corresponds with that usually 
employed in lathes for amateurs by London makers. It was 
adapted to the purposes of machinery by General Sir Samuel 
Bentham, who attached it to lathes built for the British Admi- 
ralty previous to 1800. The slide-rest is the origin of the 
planing-machine for metal. Bentham was also the inventor of 
the first planing-machine for wood, patented in England in 1791, 
but invented by him in Russia some years previous. The slide- 
rest is described in his patent of 1793. 

Nasmyth ascribes the invention of the automatic slide-rest to 
Henry Maudslay, who certainly greatly improved the lathe. 
Maudslay was the pupil and workman of Bramah, and the in- 
structor of Nasmyth and Clements. ; 

Before the invention of the slide-lathe, the turning-lathe 
depended for its accuracy upon the steadiness of the muscles 
of the workman. By fixing the turning tool in a rest which is 
movable accurately in one or another direction, or a line com- 
pounded of the two, mathematical accuracy of workmanship is 
obtained. Bramah himself patented a slide-rest in 174. 

In Fig. 5188, a is aslide-rest for the foot-lathe. It has a feather 
fitting between the two cheeks of the lathe-bed, to which it may 


Fig. 5188. 
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_ be firmly secured by a bolt. The sliding-plate d may be moved 
laterally by the handle ¢, which turns a screw; the slide / may 
be adjusted angularly by means of the slotted arc and nut g,and 
carries the rest, which is moved longitudinally by a screw and 
handie A. The tool, being clamped in the holder, may be moved 
ina ee ey transverse, or circular direction, as required 
by the 


ter of the work. 

6 is the spherical slide-rest. This is provided with two addi- 

ise rere for — elena of pcineibg ener te page eke 
g changes o on requ operating on cu 

bien? irregular forms. — * : 

e are tools used with the side-rest in hand and power lathes. 

In Fig. 5189, the point of the tool is set at any desired angle 
with the axis of the lathe by. worm ¢ engaging a worm-wheel 
6 on the spindle a? gp pring from the lower part of the bed B. 
The bed Band turn together, carrying with them the 
tool-holder F, which is advanced toward the work by a screw | 


operated by the crank j. 
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SLIDE-VALVE. : 


Fig. 5189. Ser y Ps 


Slide-rod. (Stewm- 
engine.) The rod which 
operates a slide-valve. . 

Slid/er-pump. A form 
of Rotary Pump (which 
see). 

Slide-valve. A valve 
which opens or closes by 
sliding over the port or 
ports. The valve-rod a@ is operated from the crank- 
shaft of the eccentric by an intermediate lever} piv- 
oted atc; as the pitman d advances by the down 
stroke of the piston, the valve is drawn back, open- 


ing the lower port, which then becomes the eduction- 
port, and vice versa. 

The long slide, of large condensing-engines, is a slide-valve of 
such length as to govern the ports at the ends of the cylinder, 
and thereby bring them alternately in connection with the 
middle or bridge part at which the steam is inducted, and with 


_ the open part of the valve-chamber, which has a conneetion, 


through the hollow back of the valve, with the eduction passage 
to the condenser. The long slide was invented by Murdoch, of 
the firm of Boulton and Watt. 

The slide-valve was substituted for the steam-cock by Murray, 
of Leeds, England, in 1810. 

The slide-valve is placed in the steam-chest to work over the 
steam-ports by which live steam from the boiler is admitted to 
the cylinder, and exhaust steam from the latter is allowed to 
pass to the condenser or to atmosphere, as the case may be. Its 
form is arched, and it has a flat face all round, which works 
steam-tight on the valve-seat. 

The arched cavity in the valve is constantly in connection 
with the steam-induction pipe s, and the live steam from this 
cavity is alternately admitted at the ports a and é as the valve 
shifts. Fig 6191. 

In the three figures the valve is shown in situ at the respec- 
tive ends of its stroke and detached. 

At A, the steam admitted at s passes by the port 5 below, 
and elevates the piston, the latter driving before it the ex- 
haust steam, which is educted at the port a, and passing 
through or around the valve, departs by way of the escape-pipe 
¢, which is secured by flanges and boits o p to the end of the 
steam-chest. 

The valve-rod ¢ is secured by a collar and nut d to the valve, 


_and passed through a stuffing-box in the cap m of the steam- 


chest. 

While the faces A of the valve ~ upon the seat, the back of 
the valve has depressions & k, which contain a packing, so as to 
bear against the top plate of the chest. 

B shows the valve at the other end of its stroke, the port 3 
being the eduction, and the port a the induction. 

C shows the valve detached and destitute of packing in the 


recesses k. 
The balanced slide-valve, so called, is one in which the steam 
ressure which keeps the valve on its seat is partially relieved 
an upward pressure of steam on the under side, or by a 
plate, which prevents access of steam to the larger portion of 
the upper area of the valve. 
The /ead is the width of opening of the steam-port when the 
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SLIDE-VALVE CALCULATOR. 
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SLING. 


Fig. 6191. 


Slide- Valve. 


piston is at the end of its stroke. It may be effected by turning 
the eccentric on the axle a little in front of the crank. 

The lap is inside or outside. The former is the difference 
between the width of the shell part of the valve and the distance 
between the inside edges of the adjacent ports. The outsid- lap 
is the excessive breadth of the valve over the width over all the 


ports. 

The travel is the length of stroke of the valve. 

The setting is the arrangement of the eccentric to give the 
requisite /ead, 


Slide-valve Cal/cu-lat’or. Caldwell’s slide- 
valve calculator is a table with vertical, radial, and 
circular lines, and a revolving templet, giving all 
calculations relating to the action of the slide-valve. 
The following points may be deduced by its use, be- 
ing read off at sight : — 


1. The proper travel of valve to produce certain results. 
2. The proper lap to cut off at given part of stroke. 
. The proper lap to exhaust at given part of stroke. 
. The proper lap to cushion at given part of stroke. 
The proper lap to cut off equal on each side of piston. 
. The proper lap to exhaust equal on each side of piston. 
. The proper lap to cushion equal on each side of piston. 
The proper width of exhaust port to prevent back pressure. 
. The proper lead to give the valve. 
10. The proper amount of opening for admission of steam. 
11. The position of eccentric on shaft. 
12. The relation of valve to piston at every part of stroke. 
These points are ascertained at sight. 


Slid/ing-cov’er Steam-en’gine. Parkyn’s 
sliding-cover steam-engine (English) has an oscillat- 
ing piston-rod connected directly to the crank-pin. 


a is the piston-rod, which also serves as a connecting-rod, be- 

ing attached at the 

Fig. 6192. lower end to the piston 

b, and at its upper end 

Tas | tothe crank-pin ce. d 

) is a recess in the pis- 

y ton 0 for the reception 

of the lower end of the 

rod a, which is united 

to the piston by a 
cross-pin /. 

As the rod a oacil- 
lates in a vertical plane 
according to the mo- 
tions of the crank, an 
elongated slit A is made 
in the cylinder-head g 
in a line parallel with 
the crank. Over this 
is a supplementary, 
steam-tight cover 1, 
which slips back and 
forth on the head g, in 
accordance with the 
varying positions of 
the crank and con- 

2 necting-rod. The up- 
> per portion of the 
stuffing-box has two 
arms, which turn in) 
suitable bearings in | 
the sliding-cover as the latter moves to and fro. 
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Sliding- Cover Engine. 


This is one form of direct-action steam-engine, and was in- 
vented to avoid the use of the beam in marine engines. 
Slid/ing-gage. An instrument used by mathe- 
matical-instrument makers for measuring and set- 
oe off distances. 
he gages used by carpenters and artificers gener- 
ally are on the sliding principle, though some instru- 
ments to which the term ‘‘ gage” is applied turn on 
a joint, and others are rigid and immovable in their 


rts. 

Pe glid/ing-gun’ter. (Nautical.) A mast with 
means for mounting on the after side, used with 
royals, skysails, etc. 

Slid'ing-keel. (Nautical.) A movable keel 
capable of being extended below the usual one, to 
allow the vessel to carry more sail and to diminish 
the leeway, and to give to a flat-bottomed vessel or 
one of small draft the steadiness under sail of a ves- 
sel of considerable depth of hull. 

The lee-board has for many years been used by the Dutch 
navigators, being launched over the lee side of a vessel to pre- 
vent drifting when sailing on a wind. 

At what period the lee-board was transferred from the lee 
side to the center, being lowered in a fore-and-aft well amid- 
ships, is not known to the writer. It was introduced into 
England by Admiral Schank, probably from Holland, and was 
first applied to a government exploring-vesse] destined for New 
Holland. The wide and strong board which formed the sliding- 
keel was connected to three vertical planks, which alipped up 
eer down in wells, and were raised and lowered by racks and 

n . 

‘ Willoughby made a massive iron kee] suspended by iron bars, 
which slipped in vertical wells amidships. The bars were 
beat by racks and pinions,as before. The heavy keel acted as 

Shuldham’s metallic sliding-keel (English) is of a somewhat: 
triangular shape, and is pivoted at its apex forward. When 
lowered, the after end is decpest in the water, and resembles 
the ventral fin of a fish. It moves in a longitudinal well amid- 
ships, passing through the true Keel. See CENTER-BOARD. 

Slid'ing-pul/ley. (AMachinery.) A_ kind of 
coupling in which the band-pulley is slipped into 
or out of engagement with an arm firmly attached 
to the shaft and rotating therewith. 

Slid‘ing-rule. A scale having two graduated 
parts, one of which slips upon the other. The 
numbers are so arranged that when a given number 
on one scale is made to coincide with a given number 
on the other, the product or some other function of 
the two numbers is obtained by inspection. It is used 
for gaging and mensuration. See GUNTER'’S SCALE. 

Slid/ing-scale. A rule with a sliding member. 
A sliding-rile. 

Slid'ing-way. (Shipbuilding.) One of thestruc- 
tures on each side of and parallel with the keel, sup- 
porting the bilgeways of the cradle whereon the ves- 
sel rests in launching. The sliding-ways are the 
inclined planes down which the vessel slides, and 
are made of planks 3 or 4 inches wide, laid on blocks 
of wood. See LAUNCH. 

Slime. (Metallurgy.) The common name among 
miners for the mud obtained by wet grinding or 
stamping the ores 6f the precious metals. 

Slime-pit. (Afetallurgy.) A reservoir in which 
water passes slowly to its exit, depositing metallif- 
erous slime. A labyrinth. <A buddle-hole. 

Slime-sep/a-rat’or. (Mctallurgy.) A machine 
for operating upon slime or metalliferous mud from 
the stamping-mill. The slime is disseminated in an 
ascending current of water which floats upward the 
lighter portions, while the metalliferous matters sink 
to the bottom. See SEPARATOR. 

Sling. 1. (IVeapon.) A short leathern strap 
having a string secured to each end, by which a 
stone 1s hurled. 

The stone lying in the strap, which has a central 
aperture to receive it, the sling is rapidly whirled, 
the ends of the two strings being held in the hand, 
and when one string is released, the stone flies off 


\ 


SLING. 


— 


at a tangent. The velocity is computed from the 
length of the radius and rate of revolution. 


The sling is a weapon of great antiquity, and is still used 
among some us nations. About 1406 s.c., when the 
first great dissension occurred among the Israelites, we read 
that among the 26,000 Benjaminites were “700 chosen men, 
left-handed ; every one could sling stones at an hair-breadth and 
not miss.’? Young David was a skillful slinger. 

The sling was used by the Phoenicians, Egyptians, and Per- 
sians. By the early Greeks it ap to have been but little 
known, but the light troops of the later Greeks and Romans 
consisted largely of slingers. The missiles were usually stones, 
but cast plummets were also used by the Greeks. Such are 
found og the plain of Marathon. 

Stones hurled by hand without slings were often used. The 
Libyans carried three spears and a bag full of stones. 

The inhabitants of the Balearic Isles were famous slingers in 
the time of Strabo... 

The Huguenots used slings at the siege of Sancerre, 1672, to 
economize powder. 


2. (Hoisting.) A device for holding articles se- 
curely while being hoisted or lowered. It is usually 


Fig. 5198. 


Slings. 


of rope, but frequently a chain having 
hooks at its ands and a ring, through 
which to pass the hook of the hoisting- 
rope, is employed, as 0, Fig. 5193. 
h ac severally represent rope arrange- 
@ inents for slinging a cask on its side 
y and in an upright position. 

Fig. 5194 represents a sling for low- 
ering or raising horses in the shaft of a 


mine. 


Fig 5194 


= ; 


Horse- Sling 


SLIP. 


For embarking or disembarking horses or cattle, 
the slings have a canvas band which forms a cradle 
for the animal. 

3. (Nautical.) The chain, clamp, or rope which 
supports a mast. To sling the yards for action is to 
secure them at the slings by iron chains fitted for 
the purpose. 

4. The strap by which a rifle is supported on the 
shoulder. 

5. (Surgical.) A looped bandage or handkerchief 


' placed around the neck to support a wounded arm. 


Sling-cart. (Ordnance.) A two-wheeled vehicle 
used for transporting cannon, etc., short distances. 

It has a strong, upwardly turved iron axle, through 
which passes a perpendicular elevating-screw. The 


breech of the gun is slung beneath the axle and the 
muzzle beneath the pole, and it is raised from the 
ground by turning the screw. 


A four-wheeled vehicle of substantially similar construction 
called a sling-wagon, is used for transporting heavy blocks of 
stone, timbers, castings, shafts, and steam-boilers. The coup- 
ling-bar of the hind part of the wagon being elevated, the sling- 
chain is placed around the boiler; the coupling-bar being now 
pulled down, the chain winds on the hind axle and lifts the 


|load. The bar is then secured to the fore carriage. 


were hauled were sips. 


Sling-dog. An iron hook witha fang at one end 
and an eye at the other for a rope. Used in pairs 
for hoisting, hauling, rafting, etc. 

Slip. 1. (Hydraulic Engineering.) An inclined 
plane on which a vessel in its cradle is supported while 
on the stocks building, or upon which it 1s hauled for 
repair. It may be considered that the inclined planes 
upon which the galleys and triremes of the ancients 
Also the planes on which 
they were hauled or launched at the diolcos or draw- 
ing-place on the Isthmus of Corinth, in their pas- 
sage from the Corinthian to the Cenchrean bea, 
avoiding the stormy and dangerous passage around 
the Peloponnesus. 


Until the introduction of the heavy vessels of modern times, 
slips consisted of inclined planes about 220 feet in length, the 
bottom projecting into the sea and terminating in a timber 
platform. The inclination or rise was equal to!/,, of the length, 
being about 5 inches in 6 feet. They were adapted for receiv- 
ing vessels drawing 16 feet of water, which were lightened for 
the purpose. 

Morton's slip (English), patented 1818, has been put down in 
many of the ports of Britain. Its chief feature is in placinga 
complete wheel-truck underneath the bottom of the vessel, the 
truck having a long, straight beam extending bencath the keel 
of the vessel, with blocks fitted upon it for the Keel to rest upon. 
The support is blocked up to the keel, so that the latter is not 
strained when out of the water. The truck is borne by three 
parallel inclined rails by the intervention of numerous wheels, 
The ship is kept in perpendicular position by a cross-bearer, 
upon which are blocks adapted to the curvature of the sides of 
the vessel, forming a cradle. The slip is hauled up the inclined 
plane by tackle and capstans, pawls falling into a middle rack 
to sustain the purchase. 

Clark’s radiating railway for the repairing of vesselax, New 
York, 1827, was of the nature of a turn-table, so that when a 
vessel was raised on the inclined water-slip and drawn on to 
the turn-table, it might be partially rotated and then slipped 
off to one of a circular series of slips, which might each be occu- 
pied by a vessel undergoing repair, while but a single slip suf- 
ficed for drawing up and launching. 


2. A space between wharves or jetties, in which 
ships or ferry-boats may lie to receive or discharge 
cargo or passengers. 


SLIP-DOCK. 


+) 


—— 


12 SLITTING-MACHINE., 


A ferry slip is usually provided with a landing platform, the | 


landward extremity of which is attached to the edge of the quay 
by movable hinge-joints, admitting of its free vertical oscilla- 
tion. The seaward extremity of th 
ing tank, and bas the same elevation above the surface of the 
water as the deck of the ferry-boat. The outer extremity of the 
platform, which rests on the floating tank, is thus elevated or 
depressed with the rise and fall of the tide, but always remains 
on a level with the steamboat’s deck, and affords during high- 


water a level road, and during low-water an inclined plane, for - 


the passage of carriages aud passengers between the vessel and 
the land. 

3. (Nautical.) The difference between the speed 
of the propeller and that of the vessel, being due to 
the retreat of the resisting body under the impact of 
the propeller. The speed of the vessel being de- 
ducted from the speed of the propeller gives the slip. 

Negative slip, as it is called, is when the speed of the vessel is 
apparently greater than that of the propeller. This occurs when, 


owing tothe bad lines of the vessel, a body of dead water is cre- 
ated, which follows in the wake of the ship. 


4. (Porcelain.) a. Fluid material for making 
porcelain. It consists of finely ground flint or of 
clay. The flint is calcined, stamped, and ground 
in water in a GRINDING-VAT (which see), a machine 
resembling the arrastra, Clay is mixed with water 
and mechanically divided until it makes a creamy 
fluid. 

Slip is strained through silk sieves called lawns. A pint of 
slip weighs from 24 to 32 ounces, aceording to material. It is 
evaporated to the required consistence in pans, called s/ip-kilns, 
and then cut, pressed, and plasticized, by slapping or in a pug- 
mill, and stored in heaps or cellars to age or ripen. : 

b. The colored clays used to fill up the depressed pattern in 
the face of a tile, which is to be ornamented by encaustic. 

5. (Printing.) Matter in column is printed from 
the ga/lcy on slips of paper, for revision and amend- 
ment, where the corrections are likely to be exten- 
sive, requiring additions or removals which would 
affect the paging. 

6. (Bookbinding.) 
the sheets are sewed, serving to attach the book to 
the boards. 

7. A leash. 

8. A quantity of yarn. 

9. The fine mud from a grindstone trough. 

10. (Mining Engineering.) <A dislocation of a 
seam or lead, destroying continuity. <A shift. See 
FAuLt. 

Slip-—dock. (Shipbuilding.) A dock whose floor 
slopes toward the water, so that its lower end is in 
deep water and its upper end above high-water mark. 
On the floor of the ip are four parallel rails to sup- 
port the cradle. See Suir, 1. 

Slip-hook. (Nawtiea/.) A hook which grasps 
a chain-cable by one of its links, and may be disen- 
gaged or slipped by.the motion of a trigger, a sliding 
ring, or otherwise. 

Slip-kiln. (Porceluin.) An oblong trough of 
stone or brick, bottomed with fire-tiles, and heated 
by a furnace beneath. Its length is 20 to 50 feet, 
breadth 2 to 6 feet, depth 8 to 12 inches. It is used 
for evaporating slip to a workable consistence, after 
which the clay is milled; that is, plasticized by 
working in a pug-mill. 

Slip-knot. (Nauwtical.) A knot which slips 
around the line or rope around which it is made. A 
slip-noose, 

Slip-link. A connecting link which allows a 
certain freedom of motion. 

Slip’per. 1. A covering for the foot ; it does not 
extend so high up as the ankle-joint,and isunprovided 
with a fastening, so as:to be easily drawn on or off. 

Slippers were commonly used by the Greeks and Romans 


crepida). They were made to fit either foot indifferently. 
oots were made rights and lefts. 


2. A brake-shoe for a wheel in descending a hill. 


platform rests on a float- | 


The end of the twine to which | 


Slip-rope. (Veutica/.) A rope by which a cable 
secured preparatory to slipping the cable. 
iio-aback is. (Nautical.) One having a lever- 
bolt which may be let go suddenly when required. 

Slip-stop’per. (Nautical.) Apparatus for sud- 
denly letting go the anchor out of its lashings when 
it is required to lrop it. 

Slip-way. (Shiphuilding.) One of the pair of 
parallel, inclined platforms of timber, firmly founded 
on the floor of the slip and kept steady in their po- 
| sitions by shores. Their inclination varies from 1 
in 12 for small ships to 1 in 24 for the largest> The 

breadth may be 4 feet and under, according to the 
size of the vessel. See LAUNCH. 
| §Slit-deal Plane. (Joinery.) 
| grooving plane. 
| Slit-nose Bit. See Nosr-ir. 
Slit’ter. A machine for shearing up sheet-iron 
into slips for nail-rods, ete. 
| It hasa series of steel disks 
with very sharp edges, with 
/a groove between them of 
about two inches in depth, 
into which the disks of an- 
other roller fit. » A piece of 
sheet-iron being passed 
through the guides a is di- 
vided into anumber of strips 


1s 


A tonguing or 


Fig. 5196. 


corresponding to the num- 
ber of grooves. 

Slit’ting-file. A file 
with two acute and two ob- 
tuse edges and parallel sides. Its cross-section is a 
rhomb, whose longer diagonal has, say, three times 
the length of the shorter one. A /ozenge-shaped file. 

Slit’/ting-gage. (Saddlery.) A tool used to cut 
straps of any given width from the 
hide. Driving lines, reins, and all — Fig. 5197. 
the various straps which go to form “ 
harness are thus cut from the sides _-*$ 
of leather. The stem of the gage is Ge” 
marked in inches and eighths, and 
the set-screw holds it at the desired 
adjustinent. Slitting- Gage. 

Slit/ting-ma-chine’. 1. (Metal- 
working.) A machine for eutting plate-metal into 
strips for nail-rods or other purposes. Fig. 5196. 

An apparatus of this kind is said to have been in- 
troduced by Godfrey Bochs, 1590. 

It is related that a man named Foley, a fiddler, living near 
Stourbridge, first introduced slitting machinery into England 
from Sweden, where its employment gave great advantages to 

| the Swedish nail-makers over their English brethren. He 
visited Sweden, and fiddled his way into the iron-works, where 
he managed to pick up a knowledge of the methods pay et 
| Returning to England, he, with associates, erected a slitting- 
mill, but when everything was completed the machinery would 
not work. Nothing discouraged, Foley revisited Sweden in his 
role of fiddler, when he succeeded in obtaining lodgings within 
the works, where he had an opportunity of making rough 
| drawings of the machinery, with which he returned to land 
| and put his mill in successful operation. 

The construction of the machine is essentially similar to that 
of the iron-rolling machine. Two spindles a series of 

_ steel-faced disks, which work against each other, dividing thin 

| plates of iron about 6 inches wide into a number of rods, from 
which the nails are made. Similar rods are also made of larger 

| Sizes. They always exhibit two ragged edges, and from the fact 
of being put up in bundles, they are frequently termed bundle- 
iron. 

2. (Leather.) A machine for cutting leather into 
strips or thongs. That illustrated is designed for 
dividing wide strips into narrow ones to be used in 

-shoe-binding. The strip is wound upon a roller, 
"passes over a drum 7 on toa table and beneath a flat 
guide, where it is presented to the action of a series 
of cutting-disks ¢ d, and is divided into ribbons 
which are drawn through two rollers, shown at &, 


a ~~ a | > 
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A lever v with weight w keeps the strip taut while 


being unwound. 
Ss lees. eg 1. (Gem-cutting.) A very thin 
sheet-iron disk, the edge of which is charged with 


diamond - powder and lubricated with brick - oil, 
mounted on a stand and revolved by a treadle or 
otherwise. Used by lapidaries in slicing or sluting 
gems, stones, porcelaneous shells, porcelain, and 
other materials, previous to grinding and polishing. 
See LapipAry’s MILL. 

2. (Metal-working.) A machine in which iron 
plates are slit into nail-rods. See SLITTING-MA- 
CHINE. 

Slit/ting-plane. (Carpentry.) A tool for cut- 
ting boards, etc., into strips. In the example, the 
board is cut into thin slices by being passed under 
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Slitting- Plane. . 


a cutter G arranged vertically to a hinged holder on 
a sliding stock moving on ways at each end and 
having a retracting spring. 

Slit/ting-roll/er. One of a pair of coiicting roll- 
ers, having ribs which enter intervening spaces on 
the companion rollers, and cut into strips material 
fed between them. 


| 


- main drum, and which in turn is 


front pair of these, 


SLIVER-BOX. 


Slit’ting-saw. (/W/ood-working.) A machine 
for slitting scantling, boards, etc., into thin planks. 
It is provided with self-acting feed-rollers and adjust- 
able table, and is, in general construction, similar 
to the RESAWING-MACHINE (which see). It fre- 
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Slitting- Saw. 


quently has a gang of saws for sawing the second 
way, and is applicable to a variety of uses, such as 
making lath, pickets, blind-slats, ete., from the bolt, 
eflecting a great saving in labor over the ordinary 
method of doing such work with a single saw. 

fig. 5201 is a geared machine of this class, adapt- 


Fig. 5202. 
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Slitting- Saw with Hand- Feed. 


ed for heavier work than that illustrated in the pre- 
ceding cut, and Fig. 5202 a machine having a hand- 
feed. i 

Sliver. (Fiber.) A continuous strand of cotton 
or other fiber in a loose, untwisted condition, ready 
for slubbing and roving, preparatory to being spun. 
The process is effected by the finishing-card. 


The carding-machine (Fig. 52038) receives the roller from the 
lapping-machine in the grooves a, resting at the same time upon 
the roller 6, which turns it by friction, so as to unwind the 
fleece or lap. This is conducted over the table c, between the 
two nipping or feed rollers e, where it is caught by the card- 
drum z, covered with the card-cloth in strips, parallel with its 
axis; A’ is the small runner ; t', the large runner; £ & & &, the 
flat top-cards ; h, the doffer-card, which takes the fleece off the 
cleared by the doffer-knije t 
This knife receives a very fast up-and-down motion from the 
crank m, by which it peels a gossamer-like fleece from the dof- 
fer-card. It is actually a comb, with very fine teeth, which 
penetrate slightly between the wire of the card as it moves down- 
ward. The fleece thus separated from the card is then drawn 
together through the tin funnel 7, so as to form a narrow band 
or sliver, and is thus presented to the drawing-rollers at 0. The 
being driven with a slightly greater velocity 
than those behind, draw the sliver through faster than it is 

delivered by the latter, and by this means attenuate the same, 


—, This action brings about a still greater parallelism of the fibers, 


Slitting- Saw 


~ ) which is repeated in every subsequent machine. 
-_/ ers are pressed 


The top roll- 
down upon the lower ones by the weight w. The 


rollers % » deliver the drawn sliver into cans, ready for the 


drawing and doubling process. 
Sliv’er-box. The machine in which slivers of 
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SLIVERING-MACHLNE. 
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SLOP-HOPPER. 


Finishing- Card. 


long-stapled wool are lapped on each other and then 
elongated. It is like the drawing-frame of the cot- 
ton manufacture, except that the slivers of worsted 
being made by hand-cards, taper toward each end 
and are not continuous. ach sliver is laid upon 
the one preceding, so that its end reaches to the 
middle of the one in advance. The rate of acceler- 
ation of the relative speeds of the pairs of rollers is 
such as to make a uniform sliver eight times the 
length of the slivers as fed into the first pair of 
rollers. 

Sliv’er-ing-ma-chine’, (JVood-working.) A 
machine for cutting splints, slivers, or shreds of 
wood for various purposes. . 

a. Narrow thin slats for making woven window- 
blinds in which slats form the weft. 

Slats or scaleboard of thin wood, capable of being 
worked up into boxes for millinery, collars, small 
fruit, and what not. 

Splints for making up into baskets. 

Free’s machine for cutting slats for blinds has a Knife set in a 
reciprocating stock, which moves below the block to be worked ; 
the knife-carriage on its return strikes a lever connected to a 
pawl that operates gear-wheels to feed down the block of wood 


for the next cut. See SLAT-MAKING MACHINE. 
See also splint-cutting machine patents : — 


2.289. Gleason, Oct. 9, 1841. | 101,021. Jordan, Mar. 22,1870. 
19,971. Wheeler, April 13,1858. | 115,110. Scow, May 238, 1871. 
26,268. Horton, Nov. 9, 1859, : 138,378. Clark, April 20, 1873. 
28,470. Grant, May 29, 1800. | 


b. Finely shredded wood to serve as a substitute 
for curled hair for upholstery purposes. Known as 
narcelsror, 

Machines for slivering wood into small shreds, called ¢rcelstor, 
usually make two cuts; one to sever a scale, aud the other to 
split the scale into shreds. Taygart’s machine, January 23, 
1866, has a rotary annular plane with a series of plane-bits and 
Bcoring-cutters thereon, and above which is a cylinder having a 
series of block-holders, so arranged that the blocks will fall on 
the annular plane after the action of each plane-bit and scorer, 
so that the whole block will be cut and scored into fine fibers. 

Brooks and Clements’ excelsior machine, March 25, 1868, is 
also a rotary shredder. The bolt is pressed downward within 
its fixed case by a weighted lever, und subjected to the action 
of the scoring and plane cutters at the upper surface of the 
horizontal rotating wheel. See Fig. 1897, page 816. 

See excelsior machine patents ; — 


2.054. Baker, May 30, 1842. 93,428. Folsom, Aug. 10, 1899, 
10,893. Preseott, May 9, 854.) 111415. Wolff, Jan. 31, 1871, 
12,424. Smith and Cowles, ) 118.289. Smith, Aug. 22, 1871. 

Feb. 20, 1855. 120'886. Felber, Nov. 14,1871. 
26,791. Skinner, Jan. 10,1860. | 128,970. Mavo, July 16, 1872. 
27,597. Noyes, Mar. 20, 1860. | 131,147. Brackett, Sept. 10, 
39,747. Post, Sept. 1, 1863. 1872. 

76,728. Brooks and Clements, | 136,529. Mayo, March 4, 1873. 

Mar. 24, 1868. - "151/742. Bailey, June 9, 1874. 


Sloam. (Mining.) A layer of earth between 
coal-seams. 
Bloates. (I’chicie.) The cross slats in the frame 


forming the bottom of a cart or wagon bed. 


Sloop. (Nuutical.) a. A fore-and- 
aft rigged vessel with one mast, like a 
cutter, but having a jib-stay and stand- 
ing bowsprit, which the cutter has not. 

b. Formerly a ship of war of a size 
between acorvette and a brig. 

War-vessels of 2,000 tons and up- 
ward, as large as line-of-battle ships 
in the days of Howe and Nelson, car- 
rying 12 to 22 heavy guns, are now 
termed sloops. 

Slop. (Pottery.) See Sir. 
Blope. 1. (Civil Engineering.) An in- 
clined bank of earth on the sides of a cutting 
or an embankment. The slope is of varying 
angle, according to the nature of the soil and 
the hight of the slope. 


The allowance is about as follows : — 
Gravel, sand, orcommon earth, cuts, 

or banka, of less than 4 feet 1 base to 1 vertical. 
| Clay, cuts, or banks of less than 4 feet....2 base to 1 vertical. 
| Earth, of mixed sand aud clay, cuts, or 


eo eeee 


| banks of 4 to 16 foet...... cee eee eae 14 base to 1 vertical. 
’ Pure gravel or sand, cuts, or banks of 4 to 
Li feGtsc bax coiens «eens Gerienneuseas 2 base to 1 vertical. 
Clay, in banks of 4 to 15 feet............. 2 base to 1 vertical 
Stratified clay and sand, cuttings of 4 to 15 
(OObs er ese ta dni Re hARaee beso daaen 3 base to] vertical. 


Broken rock, in banks over 15 feet high...14 base to ] vertical. 
| Earth, of mixed sand and clay, cuta, or 


banks over 15 feet high..............6- 2 base to 1 vertical. 
Pure vravel or sand, cuts, or banks over 15 

fevteNiGha vt! seat sadeaueenee Va etaaag 2 base to 1 vertical. 
Clay, cuts, or banks over 15 feet high..... 8 base to 1 vertical. 
Stratified clay, in cuttings over 15 feet 

Highivwcesivs sues eke sie ee ARE 8 to 4 base to 1 vertical. 


A revetment or retaining wall at the base of the slope saves 
excavation. The natural, strongest, and ultimate form of a 
slope is a curve, in which the flattest portion is at the bottom. 
Cultivation, sodding, and draining are preservatives. 

Table representing ¢he ratio of the horizontal to the perpen- 
dicular of certain angles of slopes : — 

Angle. 
Tar 5s! 


Le } horizontal in 1 perpendicular. 
63° 28 


i horizontal in 1 perpendicular. 


68° 8! = 4 horizontal in ] perpendicular. 
45° =1 horizontal in 1] perpendicular. 
38° 40! = 14 horizontal in 1 perpendicular 
33° 42’ = 1) horizental in 1 perpendicular. 
20° 44/ = 1 horizontal in ] perpendicular. 
20° 34’ = 2 horizontal in 1 perpendicular. 
23° 58! = 2) horizontal in ] perpendicular. 
21° 48 = 2) horizontal in 1] perpendicular, 
19° 59’ = 293 horizontal in ] perpendicular. 
18° 26 = 3 horizontal in 1 perpendicular. 
17° 6’ = 3$ horizontal in 1 perpendicular. 
15° 66! = 8) horizontal in 1 perpendicular. 
14° 55! = 34 horizontal in ] perpendicular. 
14° 2) = 4 horizontal ju 1] perpendicular. 
13° 18! = 44 horizontal in 1 perpendicular. 
12° 32! = 44 horizontal in 1 perpendicular. 
11° 53' = $4 horizontal in 1 perpendicular. 
31° 19! = 6 horizontal in 1 perpendicular. 
10° 47’ = 54 horizontal in 1 perpendicular, 
lu 18! = 5} horizontal in 1] perpendicular. 
9° 52! = 64 horizontal in 1 perpendicular. 


9° 27' = 6 horizontal in 1 perpendicular. 

2. (Mining.) The dip or inclination of a stratum 
or vein of ore. 

3. (Fortificution.) The inclined surface of the 
interior, top, or exterior of a parapet or other por- 
tion of a work. See PARAPET. 

Blope-lev'el. The slope-level or clinometer is 
used for determining the 
angle of embankments, 
the grade of roads, pitch 
‘of roofs, fall of water- 
‘courses in some cases, 
jand, by sights on the 
| base-piece, may be ad- 
_Justed to measure angles 
lof elevation. 
| Slop-hop’per. The 
‘hasin of a water-closet 
lor sink. The example 


SLOP-MOLDING. =. 2215 SLOTTING-MACHINE, 


Slot/ting-au’ger. One having side-cutting li 


so as to make a slot in work fed laterally against it. 
See Fig. 459, Vol. I. 
Slot/ting-ma-chine’. (Metal-working.) A va- 


| same 
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Slop- Hopper. 


shows one whose inner hopper has a marginal trap | 


in a trough of the casing and a lower one in the 
double cup, whose recess beneath forms a trap over 


See WATER-CLOSET. 


the exit-pipe. 
(Brickmaking.) As 


Slop-mold’ing. 
guish 
molding, the mold is dipped in water before charg- 
ing and the mold is usually carried by the off-bearer, 
who dumps the brick on the drying-ground. This 
is the English practice. Slop-molding, therefore, 
requires several molds; pallet-molding only one, 
as the molder dumps the bricks on to pallets, upon 
which they are carried off to the drying-ground. 

Slop'ping (Pottery.) The process of separating 
a mass of clay, or throwing the two halves together 
in a direction different from their former contact. 
It blends the materials of the mass and makes it 
homogeneous. It is also called wedging or slapping. 

Slosh-wheel. (Machinery.) A wheel having 
two slots crossing at right angles and forming guides 
for two slides which traverse in them like the slides 
in a TRAMMEL (which see). A bar pivoted to the 
two slides makes two reciprocations in each direc- 
tion for each revolution of the wheel. 

Slot. (Machinery.) An elongated, narrow per- 
foration or aperture. The slot in the finger or guard 
of a harvester is for the knife to play in, and its 
invention by Hussey marks one of the greatest ad- 
vances in the invention of the reaper. 


Fig. 5206. 
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Harvester- Finger. 


Slot-drill/ing Ma-chine’. A machine for form- 
ing elongated holes by.drilling instead of punching, as 
in the slotting-machine. The latter leaves the work 
in a rough and unfinished condition, while, when 
the former is used, no after-treatment with the file 
is required. 

Fig. 5207 illustrates the machine employed in drilling the 
cotter-hole in a steam-engine cross-head. | 

The drill-spindle a is supported on a b, to which the | 
requisite traverse isgmparted by connecting it to a stud on the 
face of a revolving disk, the extent of motion being determined 
Le the distance from the center of the disk at which the stud | 

fixed. 

To insure uniformity of motion to the carriage, the pinion 
driving the disk is eccentric and the disk itself elliptical. 

The drills ¢ d, the latter having two loose cutters fixed by 
screws, and the rose-cutters ¢ f for finishing, are employed in 
this machine. 


distin- 
from PALLET-MOLDING (which see). In slop- 


riety of planing-ma- 
chine in which the 
tool is vertically re- 
ciprocated while the 
work is fed beneath 


it between cuts. It | 


is an outgrowth of 
the key-groove ma- 


chine invented by a 


Roberts. It has, 
however, two hori- 
zontal slides at right 
angles to each other 
andacircularadjust- 
ment or turn-plate, 
all three used in 


shifting the position of the werk beneath the cutter, 
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Fig. 5207. 


Slot-Drilling Machine. 


Fig. 5208. 
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Sellers's Slotting- Machine. 
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SLOTTING-MACHINE. 
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SLUBBING-MACHINE. 


and all three fitted with self-acting devices for feed- 
ing between the strokes of the cutter, 

The machine (Fig. 5208) is provided with the Whitworth mo- 
tion, giving a slow 
downecut and 
quick. return 
movement. The 
length of stroke 
and hight above 
the table of the 
counterbalanced 
slotting- bar are 
adjustable, as is 
also the hight of 
the slide in which 
it works. The ta- 
ble is compound, 
having a circular 
top operated by a 
wheel and tan- 
gent. The feed 
is self-operating, 
and so adjusted as 
to occur at the top 
of the stroke, and 
not during the 
cut. Handles for _ 
operating the feed 
by hand are also 


Fig. 5209. 
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Stotting- Machine (New York Steam-FEngive Company). 


attached to the machine. 
In the machine (Fig. 5209), the tool-holder has vertical ad- 
ent by means of a hand-wheel and screw ; the work-table 
a hand as well as automatic feed, and the tool-holder may 
be reciprocated when desired by throwing the driving-pulley 
out of gear arfd turning a hand-wheel at the back of the ma- 
chine on the pulley-shaft. * 
In the English machine (Fig. 5210), a represents the 
work-table ; 5, the tool-slide, which has a slow downward and 
quick upward return motion; c, the guide-screw, taking into a 
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English Slotting- Machine. 


nut on the back of the tool-slide; d, bevel-gears, the central one 
is keyed on the guide-screw c, the vertical ones receive motion | 


_ hand bevel-wheel; g, strap-lever apparatus ; A 


from the two exterior pulleys at ¢, the central pulley is loose ; 


Sf, gears transmitting motion from right-hand pulley to right- 


, 8tops, which 
may be fixed any distance apart, according to the d trav- 
erse of tool-slide 6; k, lever, on which the stops AA act; 21, 
horizontal and vertical shafts for conveying motion from lever 
k to the strap-lever apparatus g, whereby the motion of the 
tool-slide 6 is changed; the motion thus derived is also con- 
veyed simultaneously to the table a, whereby self-acting circu- 
lar and transverse motions may be imparted to it. 

Slow-match. Slightly twisted hempen cord 
boiled in a solution of distilled water and saltpeter. 
Thus prepared, it burns at the rate of one yard in 
eight hours. The rope may also be prepared by boil- 
ing in sugar-of-lead water, or by steeping in lye with 
a small proportion of quicklime added. Cotton rope 
Withont preparation may also be employed. 

Slub. (filer.) A slightly twisted roving of 
wool. Like the roving of the cotton- 
manufacture, which occupies a condition 
intermediate between the s/iver and the 
yarn, the s/ub of wool is intermediate be- 
tween the carding and the yarn. 

Slub’bing. Reducing the sliver of 
carded fiber to a uniform thickness by 
doubling’ and slightly twisting. The re- 
duction of thickness of the sliver 
renders it so weak that the twist 
is required to make it hold to- 
gether. The twist is given b 
rapidly revolving the can whie 
receives the slub or roving from 
the drawing-rollers. 

Other modes of giving the 
twist which makes the distine- 
tion between a roving or slub 
and the sliver from which it is 
produced are the jack and the 
bobbin and fly frame (which see). 
See also RovinG ; DouBLina. 

Slub’bing-bil/ly. The first spinning-machine 
for drawing and twisting slightly the cardings or 
scribblings of wool. See SLUBBING-MACHINE. 


Slub’bing-ma-chine’. A slubbing-billy. <A 


machine for giving a light twist to the cardings of 
wool. 

The s?ubbing-billy consists of a wooden frame, with- 
in which is a carriage called the lilly-gate, moving 
upon the lower side-rails, and containing a number 
of spindles which are made to rotate by a series of 


cords passing round the pulley of each spindle and 
connected with a drum extending the whole breadth 
of the carriage. The drum is turned by a crank-han- 
dle on a shaft connected by a band with the drum. 


The cardings are arranged upon an inclined leather apron, 
and from thence under a wooden roller called the billy- 
roller, which compresses them slightly. In advance of the roller 
is a moyable rail, which is lifted to allow the cardings to be 
drawn out by the carriage, and is shut down when the portions 
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cguiel oe the clasp are to be drawn out into an page. Slugs are used to fill out a short page or be- 
The machine was introduced soon after the invention by Har- tween display lines. : 

greaves of the spinning-jenny, about 1767. The jenny was the! 2. (Projectile.) a. An extemporized leaden pro- 

original of the slubbing-billy and the mude ; the traveling car-/ jectile formed by cutting bar or sheet lead into irregu- 


riage carrying spindles, the interrupted paying out of the card- ‘ ssi me amnihey : 
iar o& tovidg, tie Slonightien of ths roving ata apingine of the lar masses ; used in case of necessity as a substitute 


thread during the forward motion of the carriage, and the wind- , for balls or shot. 
ing of the cop during the return motion, are common to the b. In breech-loading arms, which carry a bullet 


slubbing-machine and the mule. The points of difference be- ; . E 
Seen the: tae eiackinen het cited sind thie Jenne inns be besa slightly larger than the bore of the barrel, the bul 


by comparing them with the latter. See SpinNING-JENNY. | let, when forced to assume the sectional shape of 
In operation, the spindle-carriage is wheeled close up to the the bore in the act of firing, is said to slug or to be 
bey roller ame the clasp is opened by Ame of a lever to re- | s/ugged. 
lease all the cardings. The carriage, being drawn forward a ‘ - 1 ; 
short distance from the clasp, pulls forward a corresponding 3. (M etallurgy ) Partially roasted aoe 
4. (Hat-making.) <A hatter’s heating-iron. 


length of the cardings; the clasp is then lowered, holding the 
eardings firmly, while the carriage, continuing to recede, stretch- Sluice. 1. (Hydraulic Engineering.) A water- 
| way provided with a valve or gate by which the flow 


es and twists that portion of each carding which is included 
between the spindles and the clasp. During the motion of the ; ; : 5 

, the attendant rotates the crank-shaft, and the spindles | Of the water is controlled. It is used in Es ata 
- oy weg Feehan, giving the agg ane eqnired inemre of | the passage of water into and out of canal-locks an 

st for part of the process. e slubbing-machine does | ; : —" ? Vuiei 

Saat sake Geen but duds, which have cules partial twist. ‘The in the hydraulic arrangements for sluicing harbors 
inclined position of the 2 prevents the cardings from | t© deepen the channels. 
unwinding upon them during the twisting part of the process, The sluices of the northern French ports of Dieppe, Treport, 
the rovings continually slipping over the points of the spindles | Havrede Grace, and Cherbourg, aré good examples of sluices 
as the latter rotate. When the requisite elongation and twist | of the latter description. The fresh water of rivers or canals is 
is attained, the attendant drops the /al/er-wire, which bears | reserved by means of a barrier, or the sea-water is allowed to 
down the rovings from the points of the spindles and causes the | flow through the open sluice into a. reservoir while the tide is 
slubbing to wind upon the spindles as the carriage is pushed rising ; at low water the sluice is opened, and the rush of water 
back toward the bil/y-roller. cleans out the silt, sand, and mud which obstruct navigation. 

The cardings are very tender, and will not bear drawing upon The sluice constructed by De Cessart at Treport, France, may 
the inclined apron, so the latter is caused to move upward with be taken as an example. 
the cardings to an extent and at a time coincident with the pay- De Cessart improved this port in 1778, and constructed the 
ing out of the carding by the bi/ly-roller at the early part of  scouring-sluice, by which the port is kept constantly cleansed. 
each forward motion of the spindle-carriage. New lengths are 
added to the ends of each carding as they are gradually fed | 
through the roller, the junction being made by a peculiar roll- | 
ing of the ends together by the fingers of the children in at- 
tendance. One carding-machine will keep a slubbing-machine 
of 60 spindles in work. One boy will manage 30 cardings. 

The slubbing-billy is sometimes employed to spin coarse yarn, 
but usually leaves the s/u) about double the size that the yarn | 
is intended tobe. The farther reduction — that is, elongation | 
and twist — is obtained in the mule. 

Another form of siubbing-machine is termed a condenser, and | 
requires a different preliminary treatment of the wool. The 
scribbling-machine, or first carding-machine, delivers the fleece 
or lap on to a wooden cylinder, round which it winds as it is 
taken off the doffer by the comb When the fleece has wound | 
round the roller a certain number of times, a bell is rung me- , 
chanically, which gives notice for the removal of the fleece, | 
which is done by running the finger lengthwise along the periph- | 
ery of the roller, dividing the fleece, which is removed in a 
sheet to the second carding-machine, whose feed-cloth it just 
covers. . 
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The doffing-cylinder of the second carding-machine has cir- | WS 
cumferential rings of cards around, each about 3 inch broad, | B gen = 
and divided by spaces of } inch. These rings become charged | ; ; = a 
with wool, which is removed by the comb or doffing-knife in the | —= [o|= ———— 
form of separate slivers, one from each ring, the slivers being “FS \——-+ aan wenpeeineee a » ; 
subsequently formed into continuous slubbings by means of the | eS Sot ; | ee — | 3 
condenser. a : — WA ——_}—_}— ——- 13 
The condenser consists of a pair of rollers supporting a trav- | SAY EES | Se ES) IN eS re 
ersing belt of leather, on which the slivers are carried; a third | ae il —————— ae = SE a a _— h 
roller of leather lies transversely upon the slivers and the leather | STU T ST 
belt, having, in addition to its rotary motion, an endwise mo- ‘ inidisiid ii] sauiait if iii SO UL UA LULU i= 


tion, which rolls the slivers into a somewhat cylindrical form, : ‘ ‘ 5 

compacting them and causing the fibers to interlace. By this Treport Harbor and Elevation of Scouring- Sluice. 

means the slubbings acquire sufficient strength toenable them 

to stand the operation of ee: The effect is similar to. ]¢ has two passages for the water, each 21 feet in width, sepa- 

rubbing the sliver between the hands. rated by a pier 8 feet thick, terminated at the sides by walls 10 

The slubbings thus formed are wound upon a horizontal reel, | feet in thickness, with wing walls and returns. 

as long as the width of the machine. This, when full, is ré-| The platform fills the space between the walls, both above 

moved and placed on the mule, which draws from it, the same | and below. Below the apron is a row of sheet piling, which 

as it would from bobbins on a creel. keeps the earth of the foundation from washing away. Above 
s . these are two rows of sheet piles, which prevent the work from 

Sludge. (Wetallurgy.) The metalliferous slime | being undermined. 


- — SLIME: G ; .| Kachof the two passages 
from the ore-stamp. See SLIME; AMALGAMATOR ; | biter S wonton telace Uh MAL ide, Kikicds a pesmses.0t008 


is closed by two gates, 12 feet in 


SIZING-CISTERN ; SEPARATOR ; 

: 3 : the sluice. The upper platform is constructed of timber, so 
Sludge-hole. (Sfeam.) A hole ina steam-boiler that it can be readily repaired, without injury to the walls. 

at which mud or deposits are raked out. The pivots and sockets on which the gates move are of cast- 


ide! whi ; ake ‘ ‘fron, each weighing 193 pounds. The lower rail of the gates is 
Sludg os ey inder forming a bucket for re- kept 2 inches above the level of the platform ; a sill of the same 


moving mud from a bored hole in rock or soil. | hight fills this space and prevents loss of water. The gates turn 
Known also as a sand-pump, or shell. See page | in circular indents in the side walls, and the difference in the 
2027 . areas of their sides is about 6 inches, which suffices to open them 
: ; i . - | when the tide rises. 
Sludg’ing. (Hydraulic Engineering.) Sto pang — Sluices were used from a very early period to assist in raising 
the crevices incident to the contraction of clay piled in | or lowering vessels from one level to another in canal or slack- 


j i ' water navigation, or in overcoming shallows or bars of rivers. 
SAEED ns: by mud sufficiently fluid to run freely. - The most ancient on record is that of the canal of Pharaoh 


Slug. 1. (Pr: tinting.) A strip of metal less than | Necho, which united the Red Sea with the Nile. Diodorus 
type high and as long as the width of the column or | Siculus (60 B.c.) states that this had sluices or gates ingeniously 


SLUICE. 


contrived, which opened to afford ships a pas- 
sage through and then quickly shut again. He 
speaks of the canal as constructed by ‘‘ Necos, 
he son of Psammeticus,’’ afterward partially 
restored by ‘‘ Darius the Persian,’ and subse- 
quently by ‘' Ptolemy the Second.”’ 

Strabo mentions an eriplus (a gate) which Ptolemy Philadel- 
phus constructed when he reopened the canal,and which opened 
an easy passage from the Red Sea to the canal. The French 
Survey, during their occupation of Egypt, determined that the - 


Red Sea at Suez at high water is &2 feet 6 inches higher than . 


the Mediterranean at Tyneh at low water. 

The ancient canal was made by Sesostris, according to Aris- 
totle, Strabo, and Pliny. It commenced about 12 miles north- 
east of the modern town of Belbays, the Bubastis Agria of the 
Romans, and was about 96 miles long. It appears to have been 
reopened by Necho, about 605 B. c.,and Ptolemy Philadelphus, 
about 300 B.c. 60,000 men are said to have perished in the 
latter undertaking It was neglected by the Cwsars, reopened 
by the Caliphs, and abandoned when the route by the Cape of 
Good Hope was discovered. 

According to historians, the undertaking was several times 
abandoned by the fear of flooding Egypt with salt water, the 
Red Sea having a higher level than the Nile. The sluice or 
gate at the Red Sea end seems to have prevented the steady 
tlow of the salt water to the sacred river. The modern canal, 
in connecting the salt waters of the Red Sea and the Mediter- 
ranean, has not raised the question. 

Sluices are used for overcoming the different levels on the 
great rivers of China, but whether they use locks is not known 
to the writer. The Great Canal of China is 825 miles long, 200 
feet broad, and deep enough for vessels of large cargo. It was 
commenced in the ninth century, about the time of Charle- 
magne. The authorities which give it.a length of 2,000 miles 
probably include branches or the rivers which are included in 
the system of inland navigation. See CANAL. : 

The canals of the Romans and thoze of the Italians down to 
the fourteenth century were furnished with sluices,and no cer- 
tain mention of canal-locks occurs previous to the time of the 
brothers Domenico. See CANAL-LOCK. 

The sluice-gate of Italy is thus described by Cresy : — 

‘* The ‘lower beam of each gate was framed with the head and 
heel posts, so as to allow a space of six inches between it and 
the sill. From the middle beam to the top, the gates were 
planked over in the ordinary way; the lower part was left open 
or in skeleton framing, and was closed by paddles and sluices, 
which were moved up and down by rack and pinion. When the 
paddles were let down, they descended three or four inches 
lower than the surface of the floor on the lower side, which 
_ acted as a rebate, agaiust which they pressed, and effectually 

closed the lock. They alao had a bearing against the lower 
cross-beam of the gate, and the head and heel posts rested on 
Square stones made fast in the sill. 

To make use of these gates, it was necessary, first, to raise the 
paddie as high as the lower cross-beam, which permitted the 
water to pags through at the foot of the gate. The paddles were 
then elevated to the hight of the middle beam, which was placed 
at the ordinary level of the water, usually four or five deep upon. 
the sill. 

The gates were easily opened, as the boarded part was en- 
tirely out of the water. A serious objection to this early con- 
trivance in aid of internal navigation is the injury that vessels 
might sustain at the time of passing through when one end was 
elevated out of the water. The sides and floor of the sluice were 
oes and a foot of length was allowed for every inch of 


A falling-sluice is one 
whose gate falls by press- 
ure, to enlarge the water- 
way during floods. 


Sluices are used in all systems 
of drainage on a@ large scale, 
where a periodical fall is obtain- 
able, as in marshes on tide-water, 
where the fresh water of the 
drains is allowed to pass off at 
the lowest state of the tide. 

This has been practiced from 
time immemorial in the low coun- 
tries bordering on the mouths of =f 
the Rhine and neighboring riv- 
ers; also in the Italian systems 
of drainage, though the facilities | 
there are not great, as the tides 
of the Mediterranean have a much 
smaller range of elevation. 

The Romney marsh, Essex, 
England, was obtained from the sea nearly 2,000 years back, | 
and consists of 24,000 acres. The water is kept back by a levee | 
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SLUICE-GATE. 


Fig. 5213. 


Sluice for Hydraulic Propeller. 


2. (Steam.) The injection-valve by which the 
water of condensation is introduced into the con- 
denser from the sea, river, or well. 

3. A tubulure or pipe through which water is di- 
rected at will. In the hydraulic propeller, in which 
a vessel is driven by an issuing column of water, the 
sluice-way is controlled by a valve. In the example, 
a rotating sluice is placed at the point of divarication 
of the passages of a rotary pump to gi 


give direction to 
the discharge of the water, for going ahead or backing. 
Sluice-gate. 


(Hydraulic Engineering.) a. 
Lock-gates of canals 


are provided with 
sluice-gates, as are 
also the sluice-walls 
in other structures 
where a flush is ob- 
tained by the sud- 
den releasing of the 
pent-up water. The 
sluice-gate is a sim- 
ple plate, which cov- 
ers the opening, and 
is raised or lowered 
by means of a rack- | 
bar and pinion. See 
FLUSHING. 

Brunot’s (Fig. 5215) is 
more particularly de- 
signed for application 
to dums erected for pur- 
poses of slack-water nav- 
igation, and {is intended 
to he available when, in floods, the water has risen to such a 
hight over the head of the dam that the locks cannot be made 
use of. In the form illustrated, it consists of a hollow structure 
of timber or plate-iron D D placed within a pit or chamber in 
the dam A B, which, as shown, is of crib-work filled in with 
stone, but may be of masonry. At each end of the pit is a well 
E E provided with a gate / /', one of which communicates with 
the up-stream and the other with the down-stream side of the 
dam, and is raised or lowered by the shafts » m or other con- 


Fig. 5214. 


Fig. 6215. 


Siuice- Gate. 


trivances. The gate D D is also provided with valves, which 
are ‘opened or closed to admit or withdraw water as required. 


6,000 yards long, and the fresh water from the ditches passes At ordinary stages of water, it is retained at a level with the 


out at the lowest state of the tide by three sluices. 

For modern data on sluices, barrages, and slack-water dams 
see ‘ Report on Hydraulic Gates and Dams in the Ohio River,” 
Ex. Doc , No 78, 42d Cong., 2d Session. 


| head of the dam and assists in retaining the water behind it ; but 


when the river has risen to a considerable hight above the dam, 
one or more of the valves are opened, permitting the water to flow 
into the gate, which sinks, leaving the sluice open so that it 


SLUICE-VALVE. 


may afford a passago for boats. When the gate D D is to be | 
raised, the gate /' of the down-stream passage of the well EF ia 
opened and the other gate / of the up-stream passage is closed, 
permitting the water to flow wholly or partially out of the pit, 
and the appropriate valve in the gate DD is also opened, allow- 
ing water to escape from and air to enter it, so that it will float. | 
The valve is then closed and the action of the gates / t’ reversed, 
again filling the pit with water, upon which the gate D D rises | 
and closes the sluice as before. 


b. The gate which admits water to the scroll 


Sluice- Gate for Water- Wheels. 
of a water-wheel. In the example, this is worked 
by rack and pinion. 

Sluice-valve. The sliding door which governs | 
the opening through a sluice-gate. 
Sluice-valves at the mouth of a discharge pipe or main serve 


to control the exit of water from a reservoir. They are of sev- 
eral kinds: some are made to slide in ways to and from the seat, 


Fig. 6217. 


Sluice- Valve, 


like those described under Stop-vaLve; and others are more 
nearly allied to the clack-valve, being opened by machinery 
against the pressure of water. 

In the latter case, the valve which covers the mouth of the | 


Fig. 5218. 


Sluice- Valve. 


woly 


projecting 
jacks, an 


: mortar. 


' to glass was accidentally discovered. 


SMEATON'’S BLOCK. 


discharging pipe has two arms secured to an iron axle, at the 


extremities of which are two levers. The chain fastened to one 


pulley passes under a pulley, and that fastened to the other 
lever passes over another pulley, so that by turning a windlass 


, either chain can be worked for the purpose of opening or closing 


the valve, respectively. 
Fig. 5218 shows three varieties of valves for gas, 
water, and steain pipes ; the first is raised and low- 


chute | ered by a rack and pinion, the second by a screw, 


the third by a key or wrench. , 

Slung-shot. (JVeapon.) A leaden ball with a 
strap attached. 

Slur. 1. (Anitting-machine.) A piece of metal in 
a stocking-frame which travels on a s/ur-bar beneath 
the ends of the jacks, and thus depresses the jack- 
sinkers in succession, sinking one loop of thread be- 
tween every pair of needles. 

2. (Printing.) A blurred impression. 

Slur-cock. (Knitting-machine.) A cam or wiper 
from the traverse or carriage to lift the 
through them the jack-sinkers. 

Slush. 1. A mixture of grease and other mate- 
rials used for lubrication. 

2. White-lead and lime used in painting bright 
parts of machinery. 

Slushed-up. (Bricklaying.) The joints and 
intervals between the bricks and courses filled with 
See GROUT. , 
Smack. CVautical.) A one-masted vessel, re- 


-sembling a sloop or a cutter, as the case may be, 


and used in the coasting-trade. The Leith (Scot- 
land) smacks ran as high as 200 tons. 

Small-arm. A term including muskets, rifles, 
carbines, and pistols. In the English service there 
were, wutil lately, seventeen varieties, issued to the 
cavalry, artillery, engineers, infantry, and navy. 
Eleven other kinds are issued for service in India. 
The tendency now is to reduce the variety of pieces 
and have a greater uniformity of bores and ammu- 
nition. See FIRE-ARM; Pistol; RiFLE; Snot- 
GUN; REVOLVER, etc. 

Small-chis’el. A burin or graver used by en- 
gravers, chasers, ete. 

Small Pi'ca. (Printing.) A size of type between 
Lona Primer and Pica, 


Long Primer, 89 ems to a foot. 
Small Pica; 83 ems to a foot. 


Pica, 71 ents to a foot.. 


Smalt. A blue coloring material prepared from 
cobalt ore. It is extensively used for tinting glass, 
painting porcelain and earthenware, fresco-painting, 
tingeing linen and paper, coloring paper-hangings, 
and other purposes. . 

The ore of cobalt was first known in the 8axon mines as an 
impurity of silver ore, and its property of imparting a blue color 
In ite native state it is 
mixed with various other metallic compounds, as those of ar- 
senic, bismuth, nickel, ete. It is prepared by stamping, wash- 
ing, and roasting. The residue is mixed with potash and cal- 
cined quartz-rock, and melted in pots in a furnace resembling 
that of the glass-maker, forming a beautiful blue glass. The 
smalt thus produced is crushed, sifted, ground, washed, and 
sorted into fine powders of various tints of blue, constituting 
the smalt, azure, etc., of the color-shops. An inferior kind is 
termed za/ffre. 


Smash'ing-ma-chine’. (Bookbinding.) Apress 
made on the principle of an embossing-press, and 
used for compressing books. 

Smear'ing. (Pottery.) An operation in firing 
pottery whereby an external luster is imparted to 
pottery without glazing. The saline flux of the 
saggars is reverberated and condensed upon the 
ware, or a fusible composition is so placed that 
the vapor reaches the ware. 

Smea’'ton's Block. A compound block devised 
by the celebrated engineer Smeaton and designed to 


SMEDDUM. 


keep the cords parallel and prevent the displacement. | 
by tension incident to systems of blocks 
combined together. 

The course of the rope may be traced by the 
numbers on the sheaves. 

One end of the rope is attached to the hook o, 
at the bottom of the upper block ; from this point 
the rope is brought under the wheel marked 1, 
over 2, under 3, over 4, under 5, and so on, ac- 
cording to the order of the figures, until it ix 
finally passed over the wheel marked 20, on which 
the power immediately acts. Tu this arranyge- 
ment the blocks cannot get deranged, because 
the power acts directly over the weight. 
weight being distributed over 20 parts of the rope, 
which are equally stretched, it follows that the 
weight is 20 times the power. 

Smed'dum. (Cr fed/urgy.) 
smaller particles which pass through the 
sieve of the hotehtig-tith or hutch in the 
water treatment of ores by agitation. 

Smee Bat’ter-y. (El ret r0- marynet. 
ism.) A form of single-fluid galvanic 
battery, Invented by Alfred Smee, FE. R.S., 
surgeon to Bank of England, in which copper me- 
chanically roughened is the + element and _ silver 
roughened by a deposit of platinum is the — element. 
It was found that this roughening prevented the 
adherence to the plates of the bubbles of hydrogen 
evolved during action. 

Smeir. (/vftery.) A semi-glaze on pottery ; 
common salt added to an earthenware gaze. 

Smelt. To fuse; as an ore, to extract the metal 
from extraneous substances. 

Smelt'er's Fume. (Wetwdlirqy.) The metallic 
fue resulting from the smelting of lead, the sub- 
limation of zine from ore, mercury from cinnahar, ete. 

The fumes of some lend-smelting furnaces are 3 feet in width, 6 
fect in hight, and are sometimes several thousand yards in length. 

The gallery of the Allen lead-mill, Northumberland, England, 
has a length of 8,780 yards (ne: urly 5 dD miles), a hight ‘of & fee t, 
anda width of 6. The lead thus collected in Mr. Beaumont’s 
mines, in the district mentioned, amounts to 8 50.000 annually. 

Quicksilver furnaces are elaborate exainples of this form of 
condenser, See MEeRccRY ; ALUDEL. 

Blende or black-jack is sublimed, and the fumes filtered 
through bays. See Zine. 

The fumes of the copper-smelting furnace are led to great 
distances to avoid injury to animal and vegetable life in the 
Vicinity. Sulphur and arsenic fumes are an incident to many 
metallurgical operations. 

Condensers, of much smaller proportions, in which the assist- 
ance of water is invoked, are in common use. See CONDENSER. 

The arsenic and lampblack chambers are merely large build- 
ings, with one or more apartments, in which the fumes cool and 
deposit 

Smelt'ing. The process of obtaining metal from 

ore by the combined action of heat, air, and fluxes. 

Smelt/ing-fur'nace. A furnace for disengaging 
the metal from its gangue or the non-metalliferous 
portions of the ore. The furnaces differ much for 
treating different metals. See list under METAL- 
LURGY 5 FURNACE. 

The smelting-furnace for iron is in the form of a 
truncated quadrilateral pyranid abont 50 or 55 feet 
high. The outer part is of brick or squared stone, 
with contrivances to obviate the danger of its erack- 
ing by the expansion that takes place when it is 


Fig. 5219. 


Smeaton's 
Block. 


he: ated, and it is lined with two courses of fire-bricks | 
having a layer of pounded coke between them to- 


prevent the eseape of the heat. The interior or cav- 
itv may be divided into the following parts from 
helow upward. First, the hearth, alwut two feet 
high; its base and sides are formed of massive blocks 
of coarse, pebbly gritstone, as being the most infusi- 
ble of all common building-stones. Upon this is 
erected the erucible, a four-sided cavity between 6 
and 7 feet high, slightly enlarging upward, so as. to 
be at top about 24 feet wide. The part ahove, called 
the boshes, is in the shape of a funnel or inverted 
cone, about 8 feet high and 12 feet wide at top. On 
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: the iron becoming gradually carbonized. 
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this is placed the great cavity of the furnace, of an 
irregular conical form, about 30 feet high, and grad- 
ually narrowing so as to be only about 3 feet in di- 
ameter at the top. From this part it enlarges into 
a funnel-shaped chimney, about 8 feet high, in whieh 
is cut a large square aperture, through which the 
charge is thrown from time to time into the fur- 
nace. About two fect above the hearth is an apertare 
through which the blast-pipe or tuyere is introduced, 
Sometimes there are two opposite tuyeres, and occa- 
sionally even three. 

The character of the iron is affected by the nature of the fuel, 
and, hy the choice of the latter, metal may be repdered more 
suitable for the purpose for which it ix intended. 

The effect in the smelting-furnace is due to the high temper- 
ature, and this is produced by the action of the oxygen of the 
atmosphere, whieh enters at the tuvere-hole, excites intense 
heat by combination with the carbonaceous particles of the 
fuel, the other constituents of the air passing out, in company 
with certain gases evolved, at the top of the furnace. 

The air may be hot or cold, but is driven by a machine of 
sone description, Varieties of the original forms of blowers 
nay be found under deffotes, but the larger kinds of blast appa- 
ratus are associated under the caption Blowers (which see). In 
a furnace working under high pressure and delivering 6,292 
cubic feet per minute (estimated at atmospheric pressure), the 
weight of the air thrown in is caleulated at 693,504 pounds, 
while the charge of coke, ore, and Jimestone in the same time 


“amounts to 74,648 pounds. 


The heat is developed, ax has been said, by the combination 
of the oxygen of the air with the carbon of the fuel. but part 
of the carbon is required to reduce the magnetic oxide to the 
metallic state, and some carbon is also required to unite with 
the iron to form cast-iron, which jis a compound of iron and 
carbon. The amount of air required will therefore be the quan- 
tity necessary to combine with the remainder of the carbon of 
the fuel, after deducting the amount of carbon required to re- 
duce the oxide, and to unite with the metal. 

. The charge, placed on top of the furnace, descends gradually, 
As the carbon pene- 
trates the fragiuents of ore, Che limestone parts with its carbonic 
acid, Which passes off The fuel loses some of its combustible 
ingredients, As the charge comes under the direct action of 
the blast, the reactions are more energetic, the fuel burns 
rapidly, its carbon uniting with the oxygen and with the metal, 


| Which becomes melted, while the lime unites with the earthy 


particles to form a fusible slag ; the fused mnatters descend from 
the hoshes into the crucible, the metal, by its superior gravity, 
taking the lower position on the hearth, from whence it is drawn 
off froin time to time, cither into ladles to form castings, or into 
furrows made in sand, where it is run into pigs. 

The vitreous scoriw or ag floats on the iron and overflows 
atan aperture, See S1raG; BLAst-FURNACE. 

The appearance of the slag indicates the cooking condition of 
the furnace. Here the skill of the smelter will watch the healthy 
working of his furnace, detect the signa of disorder, and deter- 
Mine upon the appropriate remedies. 

An authority gives the following indications: If the color of 
the slag be pale yellow, the sign is favorable. Green color indi- 
cates oxide of iron and a deficiency of lime. Streaks of blue 
indicate protoxide of iron, and show a deficiency of fuel or ex- 
cess of blast. 

Dark-colored, heavy slag shows that iron is going to waste, 
and suggests that the iron produced will be deficient in carbon. 
It indicates either a deficiency of fuel or a too rapid working of 
the furnace, go that the iron was impertectly carbonized on 
arriving within the action of the blast. 

Great economy of fuel, with a generally admitted deterioration 
of quality of the meta). is efleeted by using a blast, heated arti- 
ficially. The heat attained varies from 200° to 600° Fah. This 
was invented by Neilson. See Hot-piast. 

The primitive smelting-furnace by which the ‘fron is taken 
out of the earth " (Job xviii. 2), and which the Hebrews learned 
to use while in Egypt, was probably like the ancient Indian fur- 
nace vet used in Asia, and thus described by Dr. Ure: 

‘©The furnace or blemary in which the ore is <melted is 
from 4 to 5 fect high: it is somewhat pear-shaped, being about 
§ feet wide at bottom and Lat top. It is built entirely of clay. 
There is an opening in front about a feot or more in hight, 
which is filled with clay at the commencement, and broken 
down at the end of each smelting operation. The bellows are 
usually made of goat's skin, and the nozzles are inserted into 
tubes of clay which pass into the furnace. 

“ The furnace is filled with charcoal, and a lighted coal being 
introduced before the nozzles, the inass in the interior is soon 
kindled. Asx seon as this is accomplished, a small portion of 
the ore, previously moistened With water to prevent it from 
running through the charcoal, but without any flux whatever, 
is nid on topoef the coals, and covered with charcoal to fill up the 
furnace. In this manner ore and fuel are supplicd, and the bel- 
lows urged for three or four hours. When the process is stopped, 
and the temporary wall in front broken down, the bloom is re- 
moved with a pair of tongs from the bottom of the furnace.” 
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It was said of the land of Canaan (Deuteronomy viii. 9), “‘a 
land whose stones are iron, and out of whose hills thou mayest 
dig brass’? (copper). The hills of Palestine furnished the ore in 
the time of the Judges, and do to this day. It was used for 
making the bedstead of Og, king of Bashan (see Bepsteap), for 
the axes and sickles of the Egyptians from time immemorial, 
and for axes in Palestine in the times of Samson and Elisha; for 
chains in the time of Jeremiah ; harrows in the time of Samuel 
and David; for mattocks, files, gonads, swords, spears, shares, 
colters, forks, etc., previous to the time of Saul, say about 
1100 B. c., and no doubt long before. 

The Israelites worked in the iron-furnaces of pt during 
their captivity. The rigidity and strength of iron afford a basis 
for several metaphors in that most ancient and wonderful poem, 
the Book of Job. 


The iron-smelting furnaces of Africa are thus de- 
seribed by Dr. Livingston : — 


** At every third or fourth village (in the regions near Lake 
Nyssa) we saw a kiln-looking structure, about 6 feet high and 
24 feet in diameter. It is a clay, fire-hardened furnace for 
smelting iron. No flux is used, whether the specular-iron, the 
yellow hematite, or magnetic iron ore be used, and yet capital 
metal is produced. Native manufactured iron is so good that 


the natives declare English iron ‘rotten’ in comparison, and | 


specimens of African hoes were pronounced at Birmingham 
nearly equal to the best Swedish iron.” 
Dr. Barth makes a similar statement. ; 


The articles produced by these peoples are hammers, tongs, | 


hoes, adzes, fish-hooks, needles, and spear-heads. The assagais 
of the Caffres are made of iron similarly procured, and of excel- 
lent quality. The wootz of India is still produced in the man- 
ner partially described by Aristotle when speaking of India, 
and by Diodorus Siculus, referring to the iron ores of the island 
of Ethalia. 

The Hottentots, though so far below the average of what may 
be classed as savages, have pottery, iron manufactures, sheep, 
and oxen. 

Their iron-furnace is a hole in a raised ground, large enough 
to contain a good quantity of iron stones, which are plentiful 
on the surface in some parts of their country. About 18 inches 
from the upper hole they make a smaller one, connecting with 
the former by a narrow channel. A hot fire is made in the 
upper hole, sufficiently long to heat the earth thoroughly, and 
it is then charged with fuel and iron. Fuel is added, and the 
fire urged until the metal runs into the receiver. When it is 
cool it is broken into pieces, heated, and hammered out with 
stones. It is almost exclusively used for making weapons. 

Fig. 5220 represents a blast-furnace of the Kols, a tribe of 
iron-smelters in Lower Bengal and Orissa, The men are nomads, 
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Smelting- Furnace, Hindostan. 


going from place to place, as the abundance of ore and wood 
may prompt them. The charcoal in the furnace being well 

ted, ore is fed in alternately with charcoal, the fuel resting 
on the inclined tray, so as to be readily raked in. As the metal 


sinks to the bottom, slag runs off at an aperture above the | 
basin, which is occupied by a viscid mass of iron. The blowers | 
are two boxes with skin covers, which are alternately depressed | 


by the feet and raised by the spring-poles. Each skin cover has 
a hole in the middle, which is stopped by the heel as the weight 
of the person is thrown upon it, and is left open by withdrawal 
of the foot as the cover is raised. 
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| Variously modified in detail and increased in size, these simple 
furnaces are to be found in severai parts of Europe, the Catalan 
and Swedish furnaces resembling in all probability those of the 
Chalybes, so famous iu the time of Marathon (490 B. C.), and 
those of the fabrica or military forge established in England by 
Hadrian (A. p. 120) at Bath, in the vicinity of iron ore and wood. 
The brave islanders met their Roman invaders with seythes, 
swords, and spears of iron, and the export of that metal from 
thence shortly afterward is mentioned by Strabo. 

During the Roman occupation of England some of the richest 
beds of iron ore were worked, and the débris and cinders yet 
exist to testify to two facts,— one, that the amount of material 
treated was immense ; the other, that the plans adopted were 
wasteful, as it has since been found profitable to work the cin- 
ders over again. 

During the Saxon occupation the furnaces were still in blast, 
especially in Gloucestershire. 

| The direct method of obtaining wrought-iron from the ore 
prevailed until the commencement of the fifteenth century, and 
| then gradually gave way to a less direct process, but one more 
convenient in the handling of large quantities. Furnaces, 0 
erating by the aid of a strong blast, to me/t the iron and obtain 
| cast-iron, which is carbureted in the process, were in use in the 
| neighborhood of the Rhine about 1500. A second process ina 
Jorge hearth was used toeliminate the carbon and other impuri- 
| ‘ties, and the result was wrought-iron. 
| It took several centuries to accomplish this with wood, and 
| 
| 


several other centuries to devise means for substituting pit-coal 
for charcoal. 

In the reign of Elizabeth blast-furnaces were of sufficient size 
to produce from two to three tons of pig-iron per day by the use 
| of charcoal. In the small works the iron was made malleable 
| before being withdrawn from the blast-furnace, and in larger 
| works was treated by the refinery furnace. 

Wood becoming scarce, and a number of furnaces having gone 
| out of blast, in 1612 Simon Sturtevant was granted a patent in 
| England for 31 years for the use of pit-coal in smelting iron. 
| Failing in his proposed plans, he rendered up his patent in the 
| following year. Successive persons applied for a patent for the 
| Same, the government continuing desirous of encouraging the 
| development of home resources. Dudley, in 1619, succeeded in 
profacing three tons of iron per week in a small blast-furnace 
| y the use of coke from pit-coal. The parties who yet possessed 

plenty of wood, and with whom the production of iron was fast 
| becoming a monopoly, urged the charcoal-burners to destrov 

the works of Dudley, which was dorie. Dudley's patent was 
' granted for 31 years, which would bring it to 1650, the time of 
| the Protectorate, when England had a ruler fit tosucceed Queen 
| Bess. The celebrated statute of King James, limiting the dura- 
| tion of patents to 14 years, was passed in 1624. Dudley’s peti- 
_ tion for an extension was refused. 

Iron of poor quality continued to be made in districts where 
wood was scarce, and of good quality from churcoal in places 
| Where forests yet remained. The demand for iron continuing 
| to grow, —a natural effect of advancing civilization, — iron was 

imported from Sweden and Russia in large quantities and of 
excellent quality. The forests of these countries gave them a 
natural advantage over England, whose forests had by this time 
| become thinned out, so that the use of wood for iron smelting 
had been forbidden by act of Parliament in 1581 within 22 miles 
of the metropolis, or 14 miles of the Thames, and eventually 
was prohibited altogether. 
The art of making iron with pit-coal and of casting articles 
of iron was revived by Abraham Darby, of Colebrookdale, about 
| 1718, and was perseveringly followed, although it was but little 
| noised abroad. In the ** Philosophical Transactions’’ for 1747 
| it is referred to as a curiosity. See Castine, p. 449. 
The extension of the iron manufacture dates from the intro- 
duction of the steam-engine, which increased the power of the 
_ blast; and the blowing engines, driven by manual, horse, or ox 
power, were henceforth operated by steam-engines. The di- 
| mension of the blast apparatus was increased from time to time 
and about 1760 coke was commonly used in smelting. In 17 
Smeaton erected at the Carron Works the first large blowing 
cylinders, and shortly afterward Boulton and Watt supplied 
the steam-engines by which the blowers were driven. Neilson, of 
Glasgow, introduced the hot blast in 1828. Aubulos, in France, 
'in 1511. and Budd, in England, in 1845, heated the blast by the 
| escaping hot gases of the blast-furnace. In the smelting of iron 
| four tons weight of gaseous products are thrown off into the air 


for each ton of iron produced. See under IRON; MALLEABLE 
TRON ; and other titles, for which see list under METALLURGY. 
As a means of estimating by comparison the value of the hot 
blast, some facts may be mentioned. Mushet states that at the 
Ciyde Iron Works, before the introduction of the hot blast, the 
' quantity of materials necessary for the production of one ton 
_ of pig-iron was, — 


| Caleined G86 eis. vicviedeus icasesedsenes 1} tons 
| CORO i0056250sa.s Cee eeonienseanaeeees 8 tons 
LAMEStONE «2c rsccccscccacsocace Savaeieg 4 ton. 


In 1831, when the system was coming into use, the blast be- 
ing warm,— 


MICRO BIG eo i bie coh i aiwokn teeta tienes 2 ‘tons 
CORR. ts catisacud a8 et sew seea eR ees osc s 2 tons 
LAMGHONG 6 666106 cd tswsccsisisececsens } ton. 
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In 1839, with a hot blast, — 


CRIS OPOiioi ss chnds gece te ieesia deen 1} tons 
CORDA baad vbar ices edn) b0ais Gere tankes 1} tons 
EAOOUNE. 6056 nsA se cinescwdsereReeaaa’ » $ ton 


the saving in fuel being nearly one half. 

In addition may be mentioned the fact that anthracite coal 
and black band ore are intractable under the cold blast, but the 
former yields an intense beat, and the latter a rich percentage 
of good iron with the hot blast. 

The Calder Works, in 1831, demonstrated the needlessness of 
coking when the hot blast is employed. 

Experiments in smelting with anthracite coal were tried at 
Mauch Chunk in 1820,in France in 1827, and in Wales suc- 
cessfully by the aid of Neilson’s hot-blast ovens in 1837 The 
experiment at Mauch Chunk was repeated, with the addition of 
the hot blast, in 1838-39, and succeeded in producing about 
two tons per day. The Pioneer furnace at Pottsville was blown 
in July, 1839. 

The first iron-works in America were established near James- 
town, Virginia, in 1619. In 1622, however, the works were de- 
stroyed, and the workmen, with their families, massacred by 
the Indians. The next attempt was at Lynn, Massachusetts, 
on the banks of the Saugus, in 1648. The ore used was the 
boy ore, still plentiful in that locality. At these works Joseph 
Jenks, a native of Hammersmith, England, in 1652, by order of 
the Province of Massachusetts Bay, coined silver shillings, six- 
pences, and threepences, known as the pine-tree coinage, fro 
the device of a pine-tree on one side. \ 


Early in the eighteenth century, a smelting-fur- 


nace was erected in Virginia by Sir Alexander Spotts- | 
wood, governor of Virginia, who lived at the Temple | 


Farm, near Yorktown, Va. He had. been wounded 
at Blenheim, where he served with Marlborough. 
He was the first to cross the Blue Ridge and see the 
Shenandoah Valley. He was appointed commander 
of the expedition to Carthagena, but died at Annap- 
olis, Md., June, 1740, as the troops were about to 
embark. He was buried in the mausoleum from 
which the Temple Farm derived its name. In this 
expedition the elder brother of George Washington 
served, and on his return named his estate on the 
Potomac ‘‘Mount Vernon,” after the English ad- 
miral. 

The blast-furnace for reducing iron from its ores 
is shown at Fig. 5221, A. 


It consists of an interior lining of fire-bricks a a, forming a 
doubly conical chamber, surrounded by a packing of broken 
scoriw or refractory sand, and incased within a construction of 
masonry } }, from the upper part of which the charge of fuel 
and ore is delivered through a suitable opening into the fur- 


nace. 
The portion from ¢ to d is termed the shaft; d to ¢, the bosh- 
es; the widest part being the 6¢//y or upper part of the boshes ; 


Smelting- Furnace. 


the narrow part / the throat, below which is the crucible or 
hearth g, which receives the molten metal; the lower part of 


this is prolonged toward the front, forming the breast-pan, 


which is closed by the dam-stone h, between which and the side | 
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| of the furnace wall is a slit, called the tap-hole, closed by fire- 
clay, which is removed to withdraw the molten metal. The 

dam-stone is protected by an iron plate. The top of the open 
| side of the hearth is formed by a large slab of stone, termed the 

tymp, supported by a massive piece of iron, termed the tymp- 
tron. tis one of the tuyeres, usually two in number, through 
_ which compressed air is forced, to assist combustion and pro- 
mote fusion of the metal. 

The furnace is charged first with fuel, and as this burns 
down alternate layers of fuel and of mixed ore and limestone or 
other flux, according to the nature of the ore employed, are 
added (B). 

The iron collects on the hearth, while the slag produced by 
the combination of the flux with the foreign matters in the 

_ore floats on top and is drawn off over the dam-stone. As the 
| hearth becomes filled with metal, usually about twice in 24 
hours, the tap-hole is opened and the metal allowed to flow, 
The interior of the furnace may be divided into five zones: 
the first heating zone a 6 (Fig. 5221, C); the reduction zone 
6c; the carburation zone c d; the melting zone de; the com- 
_bustion zone e f. In the first, the materials become thoroughly 
dried and are brought to a low red heat; in the second, the ore 
is reduced to a protoxide, and finally to metallic iron, by the 
_ Various gases, carbonic oxide, carbureted hydrogen, and hydro- 
cyanic-acid gas or vapors of cyanide of potassium; in a certain 
part of this zone the iron is present in a malleable state. In the 
carburation zone the metal becomes combined with carbon, pro- 
_ ducing a steely and caky iron, which, on falling into the lower 
‘or melting zone d e, becomes fully charged with carbon, by 
which it is brought into the condition of pig-iron. 
| The figures indicate the temperatures at the respective parts 
‘of the furnace. 
Biittgenbach’s blast-furnace is so arranged that the base is 
| independent of the 
_ stack, which is a 
mere shell of fire- 
| bricks, about equal 
/in thickness to the 
lining of the oridi- 
nary blast-furnace. 

The base is formed 

either of brickwork 
| with open arches (A) 
| or of cast-iron stand- 
ards (B). In the 
first case the shaft 
rests on a crown-ring 
-above the tops of 
| the arches, and in 
the latter upon a 
cast-iron ring-plate 
supported by the 
standards. The 
boshes join the stack 
just above the base- 
| ring, and both are 
| hooped at intervals ; 
they and the tuyeres 
are protected by wa- 
ter-boxes. The gases 
‘are led off by a cen- 
tral tube, and 
‘through | Jateral 
openings, which 
communicate with 
_ the hollow columns, 
which serve as down- 
takes, and also sup 
port the gallery. 
Fig. 5223 is a 
vertical section 
of the smelting- 


furnace com- 


monly used in 
the Pacific 
States. 


Four cast-iron 
columns, from 8 
'to 11 feet high, 
|Support a square : = 
cast-iron plate d Smelting- Furnace. 
|with a circular 
hole about 4 feet in diameter. On this plate is built 
the stack 6 of the furnace, with an opening c through 
| which the furnace is charged: Under the plate and 
‘inside the columns is built the cylindrical shaft of 
the furnace, filling the space from the plate to the 
ground. dis a tuyere, and ¢ the stirring and dis- 
charging hole. 
The smelting-furnace of Shropshire, England, is a stone and 
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brick structure of a truncated | square; this and the bosh-stoues are always made fromg coarse 
conical form, 55 feet high, and | gritted freestone, whose fracture presents large rounded grains 
38 wide at bottom. Its cost, | of quartz, connected by a cement lesa pure. 
there, is about £1,800; and it re- The description by an iron-master, as given by J R. Chapin, 
quires in its construction 160,000) gives a sensible idea of the process : — 
bricks, 3,900 flre-bricks, and 825 ‘* You must know that there are about 140 tons of material 
bosh-bricks. Its production is in the furnace, in the proportion of 60 to 75 tons of ore, 60 tons 
about 60 tons of iron per week. . of coal, and 15 to 20 tons of limestone, fed into the furnace at 
The furnaces are built largerand | the opening above The furnace is 40 feet square at bottom, 
smnaller than the size mentioned and 40) feet high, with a hollow space or ‘ flask ’’ in the center, 
Including the coal of calcination, | lined with fire-brick, and about 14 feet in diameter. The ma. 
it ix estimated that 34 tons of coal , terial dumped into the furnace becomes melted, and the iron, 
are required to obtain a ton of being the heaviest, sinks to the bottom, while the Hux, like ofl 
cast-iron. The proportions of ' upon water, flouts upon the surface, and, having an affinity for 
the materials dumped into the the dross of the coal and fron, it grasps and holds it separately 
furnace are 144 tons of coke, 16 froin the metal, until itis drawn off in what is called slag. This 
of roasted ore, 63 tons of lime- | is done once every hour. The gases evolved pass out at the 
stone, every 24 hours, producing | chimney. The trouble is, the iron also has an affinity for the 
7 tons of pig-iron every 12 hours. | dross, and does, and will, retain some of it, notwithstanding all 
Advantage is taken ofa side-hill | we can do. 
to make a convenient access for = ** The tloor of the building is of fine sand, divided into two 
charging and delivering. parts by a track, on either side of which gutters, or runners, are 
In the illustration, @ repre- | formed leading from the mouth of the furnace. At equal dis- 
sents the regulating-cylinder, 8 | tances are 8 branch gutters, or sores, ax they are technically 
feet in diameter and hight; 4, called, which conduct the molten ore to feed the pigs in the 
Pacific States. the floating piston, loaded with | bed. All these are nicely formed by each set of hands after the 
weights, proportionate to the | previous cast has been cooled and removed.’? See BLAast-FUR- 
power of the machine; c, a valve 26 inches long, 11 inches wide, | Nace. 
by which the air is passed from the pumping-cylinder into the |“ You see, there are 26 pigs ina bed, and 4 pigs in the sow; 
regulator ; d, the aperture at which the blast is forced into the | that is, they break the sor into 4 picces, each the size of a pig. 
| 


Pipe leading to the tuyere. The pipe is 18 inches in diameter; | There are 16 beds, and consequently there are 480 pigs, or about 
the wider this can be made, the less is the friction and the more | 11 tons in each cast. At each of the branch gutters, or sows, & 
powerful the blast; eis the blowing or pumping cylinder, 9 feet > man jis stationed with a spade, with which he prevents the 
high, and 6 feet in diameter, the piston within it having astroke | metal flowing into his bed until the bed below him is filled, 
of from 6 to 7 feet; f, the blowing piston, with its valve or ' when he suddenly transplaces it, and, cutting off the tlow down- 
valves, of which there are sometimes several distributed over | ward, turns it into his own bed. The next man does the same 
the surface of the piston, the area of each being proportioned | in succession, and when all the beds on one side of the track 
to the number; g isa pier of stone or masonry supporting the | are filled, the flow is turned in the same manner into the other 
regulating-cylinder, to which is attached the flange and blow- | runner, and the process is repeated until all are filled, when the 
ing-evlinder; A is the safety-valve or cock, by the simple turn- © opening in the flask is closed by clay prepared for that purpose. 
ing of which the blast may be admitted to or shut off from the | New supplies of coal, ore, and limestone are dumped in above, 
furnace, passing to a collateral tube on the opposite side; 1, the , and the operation of smelting goes on for the next 12 hours.” 
tuyere, by which the blast enters the furnace ; the end of the | The pig-iron is used either for casting, or for conversion into 
taper pipe which approaches the tuyere receives small pipes of | wrought-iron by puddling, ete. See Castine; Pupp ine. 
various diameters, from 2 to 3 inches, called pose-pipes ; these Howell's furnace for making malleable iron direct from the 
are upplied at pleasure, as the strength and velocity of the blast | ore with stone coal, patented in the United States about 183], 
was thus described by the inventor: ‘* This furnace combines 
within itself the advantages of a close furnace and an open fire, 
In the upper or close portion, being all that above the hearth, 
with anthracite coal, excited by a proper blast, a degree of heat 
is generated much greater than can possibly be obtained in the 
ordinary fire with charcoal ; while the lower portion, opening 
into the hearth and permitting the free action of the blast upon 
the burthen, performs all the offices of the open or forge fire. 
The ore, descending to the region of the tuyeres, becomes per- 
fectly fused, and, passing below the influence of the blast,a part 
is driven out at the open front, The burthen in the furnace 
being temporarily supported by bars, the masses are gathered 
into a /oup, which is removed by tongs and taken to the forge- 
hammer.” PA 


Smetz-glass. This is formed by fusing leugths 
of colored glass into each other, in layers either level 
or contorted, so the section shall resemble carnelian, 
agate, onyx, ete. 

Smid'dum-tails. (Mininy.) The slimy mud 
deposited in ore-washing. 

mift. (Mining.) A match of paper saturated 
with niter or other combustible substance, for ignit- 
ing a charge of powder. — A fuse. 

See Paper rubbed over with gunpowder and grease is 
SropediccOUteling Sie nace: also used by miners, See SLOW-MATCH. 
Smit/ing-line. (Nautical.) A rope by which a 
2 : ee . : 
ear ev abied Gey G mena ue Peer ee yarn-stoppered sail is loosened without sending the 
hearth, 6 feet 6 inches; lis also at the bottoin of the boshes, men aloft. 
and where they terminate is of the same size as the top of the Smock-mill. <A form of windmill in which a 
hearth, only the former is round and the latter square. m, the cap rotates on a vertical axis to present the sails to- 


top of the boshes, 12 feet diameter and 8 feet perpendicular ; P ya ate 
hisht. n, the top of the furnace, at which the materials are, Ward the wind. The term is used in contradistinc- 
charged, commonly 3 feet diameter: mn, the Ae oy | tion to post- mill, in which the whole mill rotates for 
of the furnace from the top of the boshes upward, 3) feet high 5 eee 
nk, total hight of the icenal parts of the furnace, 444 feet. a similar Ld alee ; T echo 
oo, the lining; this is done in the nicest manner, with fire- Smoke-arch. (Steam-engine.) 1€ SMOKE-DOX 
bricks made on purpose, 13 inches long and 3 inches thick. | of a locomotive. 
eae A vacancy round the outside of the first oe pa ae Smoke-ball. (Ordnance.) A paper shell filled 
road, and filled with coal-dust; this apace is allowed for the ' gs ne i ens Oe a meer a 
expansion which might take place in koreequende of the swell- | With a composition which, when ignite d, emits vol- 
ing of the materials by heat when descending to the bottom of | umes of smoke. It is thrown into military mines to 
the furnace. q@ 4, the second lining, similar to the first. r,, suffocate working ieaieae or into forts to cover an 


cast-iron lintel on which the bottom of the arch is supported. | advance, It has also been used as a signal. 


ys, the rise of the arch; the arch on the outside ia 14 feet high 
and 18 feet wide. tv vare the extremes of the hearth, 10 feet Smoke-bell, <A glass bell suspended over a 
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gas-tight, to intercept the smoke and prevent its 
lackening the ceiling immediately over the jet. 

Smoke-black. Lampblack obtained by deposit 
of smoke from burning resinous material. 

Smoke-board. A board placed against a fire- 
place to keep smoke from issuing into a room. 

Smoke-box. (Steam.) a. A chamber in which 
the smoke and heated gases of the flues are collected, 
and from which they pass to the chimney, funnel, 
or stack. Some forms of reverting-flue boilers have 
smoke-boxes at each end. 

b. In locomotives, the end of the boiler on which 
the chimney is placed. It receives the draft from 
the tubes. Locomotives with crside cylinders have 
them placed in this box, which keeps them and the 
steam-pipes at a high temperature. 

Smoke-con-dens’er. An apparatus for pre- 
cipitating the soot and smoke emanating from fur- 
naces underground or in other confined situations. 
The chimney of the furnace is led into the upper 
part of the precipitator a, where it encounters a 


Fig. 5225 
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+ Smoke-Condenser, 
stream of water delivered by a pump into the head 
of the apparatus and falling through a perforated 
diaphragm 4, termed the sfrom or strum. The shower 
of water falls successively through a series of cups ¢ 
and sancers d, and after having eliminated the fine 
solid particles from the smoke, is discharged through | 
a pipe at the bottom. Where the water supply is_ 
large the cups and saucers may be dispensed wit 
Smoke-con-sum/ing Fur'nace. Smoke has 
been defined as the visible effluvium or sensible ex- 
halation of anything burning. So far as our subject 
is concerned, it may be considered as particles of 
finely divided carbon or pellicles of carbon contain- | 
ing inflammable gas. The object of the devices to 
be cited is to so apply the fuel that the escaping 
combustible matters shall be exposed to incandescent 
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fuel and a due supply of vital air, which conjunction 
of agents will consume the combustible gases and the 
particles of carbon suspended therein. 


_ In 1819, the British House of Commons appointed a commis- 

| Sion to ‘enquire how far it might be practicable to compel 
persons using steam-engines and furnaces to erect them in a 
manner less prejudicial to public health and comfort, and re- 
port their observations thereupon to this House ” 

A large number of practical and scientific men were exam- 
ined, and, the commission becoming satisfied that ‘* the reduc- 
tion of smoke from furnaces might be practically accomplished,” 
a bill was brought forward and passed which made the avoid- 

able production of smoke from furnace-chimneys an indictable 
and finable offense. 

Complaints against the smoke nuisance are of very old date. 

Great prejudice was felt in former times in England against 
the burning of coal, known then as sea-coal, because it was 
brought from the Tyne to the Thames by sea. It was supposed 

_ to be injurious to trade, health, the complexion, and a whole 
‘catalogue of evils was feared from its use. In 1306, the king 
‘of England issued a proclamation against its use,and a commis- 
, Sion was issued for the purpose of ascertaining who burned sea- 
coal within the city and its neighborhood, and to punish them 
_ by fine for the first offense and by the demolition of their fur- 
| naces if they persisted; buteven these severe proceedings failed 
_to put down the nuisance. A law was therefore passed, ame 
the burning of sea-coal within the city a capital offense, an 
permitting its use only in the forges in the neighborhood. In 
the reign of the first Edward a man was tried, convicted, and 
executed for burning sea-coal in London. 

““Much has been written on this branch of the subject [con- 
suming smoke]. The principles concerned are extremely sim- 
ple and easily applied. 

‘* The volume of air supplied must be neither greatly in excess 
_nor greatly deficient of that necessary for perfect combustion. 
If it be seriously deficient, the fuel, if bituminous, is partly only 
distilled or sublimed into black smoke and tarry soot, the ad- 
herence of which to the boiler surfaces becomes a cause of far- 
ther loss of effect. 

‘* If the fuel be carbonaceous only, as coke, anthracite, ete., 
its gases are only oxidized to the state of carbonic oxide in 
_ part; and if the fuel be wood or peat, the last result occurs with 

the distillation of various tarry and acid products (pyroligneous 
acid), highly destructive to iron boilers. 

‘* If the volume of air be greatly in excess, the heat of the 
furnace is reduced, and may be so to an extent to cause even 
imperfect combustion, and a great volume (or weight) of air is 
uselessly heated and discharged by the chimney. 

‘* Non-bituminous fuel is more easily burned perfectly than 
bituminous ; with either, but especially with the latter, if com- 
bustion is to be practically perfect, there must be a sufficient 
draft to carry the air-current steadily through the fuel. The 
layer of this upon the dead-plate and grate should never exceed 
10 to 15 inches, and is best not to reach 6 or 7; but thin firing re- 
quires very careful stoking, or bare patches of grate are exposed, 
occasioning much loss. With coke or anthracite, and especially 
with a blast, a much greater depth of fuel may be practicable. 

‘*The air is best admitted partly beneath and through the 
fuel, and partly in adjustable volumes, at or just behind the 
bridge, where it should be so arranged that the air and com- 
bustible gases shall mingle as completely as possible. This is 
the plan so much and so justly insisted on by Mr. C. W. Wil- 
liams, Mr. Prideaux, and several others. The air admitted 
should be heated; and this is best of all done by the use of Mr. 
C. Siemens’ regenerator, applied to the flues of the boiler be- 
tween the latter and the chimney-stack. If the air be cold, the 
combustible gases are chilled more or less, and below a red heat 
| these cannot burn perfectly or without the production of smoke. 

The area of air aperture at the bridge is fixed by Mr. Williams 
| at 1 square foot for every 36 square feet of grate, when the lat- 

ter burns 25 pounds of coal per foot per hour, and in like pro- 
portion for larger consumption. ‘The maximum of economy 
will, in perhaps all boilers, be effected by the regenerative prin- 
ciple; and in this case the air passed into the flues above the 
fuel or at the bridge may be admitted at even 800° or 900° Fah. 

‘* When the proportioning and arrangements of the furnace- 
grate and draft are such as to insure the conditions for com- 
plete combustion, the next great point to be attended to is, that 
the rate of passage through the flues, or past the heat-receptive 
surfaces of the boiler, must be such that the combustion of 
gases shall have been perfected before they have been robbed 
of so much heat by the boiler as to fall in temperature below 
that for complete oxidation ; if not, smoke, soot, or tarry prod- 
ucts may be still formed in the remoter ends of the flues. 

‘* Where the nerative system cannot be applied to the air- 
supply, Mr. Fairbairn’s double furnace cylindrical boiler, for 
alternate firing, is the next best arrangement. It is one that 
practically works well with the ordinary amount of stoker’s at- 
tention, which alone can be reckoned on.’’ — ARMSTRONG. 

One principal difficulty has arisen from the usual practice of 
placing the coals on top of the incandescent fuel, so that as the 
smoke is evolved it has free to escape by means of the 
chimney. This is the simplest way of feeding a fire, but is 
evidently wasteful, unless secondary means be employed to con- 
sume the matters thus escaping. 


| 
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To obviate this, and cause the smoke to pass over a mass of | 


burning fuel, various contrivances have been invented for in- 
trod the fresh’ fuel beneath that which is already burning: 
among may be mentioned Cutler’s; and Dr. Arnott’s, 
which isan improvement upon it. These and others are adapted 
for open grates. See GRaT£, SMOKE-CONSUMING ; BASE-BURNING 
STOVE. 

Watt, in his specification of 1785, claims “constructing fur- 
naces so that the smoke or flame of the fresh fuel is caused to 
pass, together with a current of fresh air, through, over, or 
among fuel which has already ceased to smoke, or which 
already been converted into charcoal, coke, or cinders, and 
which is intensely hot.’’ Several ways of effecting this are de- 
scribed by him. The introduction of fresh air, to consume the 
carbonaceous particles which have escaped the action of the air 
originally admitted to the furnace, is a very important element 
in producing a successful result, and appears to have been 
original with Watt. It has been introduced into most, if not 
all, subsequent devices of value. 

mong the plans suggested and practiced for securing the 
perfect combustion of the fuel and its resulting valuable gases, 
may be cited : — 

1. Introducing the fuel into the fire in such man- 
ner that the smoke and gases evolved pass through 
a bed of red-hot matter. 


To this class belong : — 

a, The Athanor or constant furnace of the alchemists, used 
for keeping up a 
constant heat for 
many consecutive 
days, in their patient 
and laborious at- 
tempts to transmute 
base metals into 
gold, or produce the 
elixir of life. Along- 
side the fireplace 
was a hollow con- 
taining charcoal, 
and closed above by 
a tight lid. As the 
fire consumed the 
fuel, the charcoal 
descended and re- 

Delasme’s Smoke- Consuming Furnace. plenished it. 

b. Delasme’s base- 
burning furnace, exhibited by him at St. Germain’s, in 1685. 
It was in the form of an inverted siphon: the shorter leg ¢ con- 
tained a grate 0, and served as the fire-chamber, the longer leg 
i constituting the chimney ; the smoke was thus caused to pass 
through the incandescent fuel,and more or less perfectly burned. 
The fire was kindled at the top, and the chimney 7 was heated 
by a lamp to originate the draft. 

c. Watt’s base-burning furnace, in which a body of coal is 
supplied in a hopper, 
the coal gradually fall- 
ing into the fire as the 
substance of the lower 
layer isconsumed. The 
coal-chamber may be 
covered in by a tight 
lid, so as to prevent the 
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air may be conducted 
through it. The former 
is perhaps the preferable 
mode, and the coal 
should be disc 


Watts Base-ourning furnace. 


through a throat of 


such capacity as, on the one hand, not to choke, and on the 
other, not to encourage, the access of fire to the contents of the 
gi iy Peagocas 

its character as a smoke-consuming furnace, it will be 
noticed that the fresh coal is constantly in contact with the in- 
candescent fuel, and that all the gases evolved by the combus- 
tion are obliged to pass through a body of hot coals, whereby 
the hydrogen and carbon which constitute the valuable portion 
of the smoke are consumed. 


This feature is to be found in some stoves in which a body of | 


coal is brought into contact with the fuel in such a manner that 
the volatile ucts of the fresh coal are compelled to pass 
through the incandescent mass of fuel. 

d. Stoves of the base-burner class, in which the fuel is intro- 
duced beneath the fire. See Stove, BASE-BURNER; MAGAZINE. 


e. A furnace in which the socensog smoke from one fire is 
burnt at a second fire; also found in Watt’s patent, 1785. 
This is thus described in the words of the inventor: ‘I 
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A modification of the Watt furnace, 
| by a Mr. Thompson, patent 1796, had 
an extension of the grate bars and 
arched bridge, about 4 the distance from 
the front end. Beneath this bridge the 
volatile products of the first part of the 
e were carried, and deflected upon 
a mass of incandescent fuel, which occu- 
pied the rear portion of the furnace, 
where they were met by a current of oer 
air admitted back of the bridge. This (¢~y* 
backward portion was kept supplied + 
with red-hot coals from the former fire, | 
or by coke or charcoal separately intro- 
duced. 

Gregson’s patent, 1815 (also English), 
depended upon the exposure of the vola- 
tile and inflammable results of combustion, to intense heat at 
aperture at the back of the fire and passing through the fire- 

ridge. 
aoe double-fireplace furnace, 1815, is another example of 

1S Class. 

This furnace has two fires, which are alternately replenished 
with fuel. The fireplaces are connected, and either is thrown 
in connection with the chimney by means of suitable flues and 
dampers. The fireplace which has just received coal pours its 
smoke and gases into the mass of red-hot coals of the other fire, 
from whence the volatile matters, deprived of their inflammable 
gases and carbon, pass to the chimney. When the time comes 
to replenish the fire, the one which has acted as the secondary 
furnace receives the coal and delivers the smoke under the 
arch of the division wall to the other fire, which is connected 
to the chimney, by change of dampers. 

The City Flour Mills, Upper Thames Street, London, are fitted 
with boilers consuming their own smoke, generating steam for 
an engine of 220 nominal horse-power., The boilers are 7 in 
number, and the engine is on the marine principle. The engine 
was formerly one of the stationary engines on the Blackwall 
Railway, when the carriages were drawn by a rope. 

The furnaces are arranged in a row, with communicating 
flues guarded by dampers. When one fire has received fresh 
coals, its immediate connection with the chimney is closed, and 
the smoke is discharged into the adjoining furnace, whose fire 
is burning red. 


2. The plan of admitting a second body of air to 
inflame the unconsumed combustible matters which 
pass away from the fire. 


John and James Robertson, of Glasgow, patented a furnace 
-in 1801, in which, by means of a pipe, air was admitted directly 
| into the body of the fuel while burning, — the first practically 
| successful contrivance of the kind. 

In other cases, the air is admitted at or near the fire-bridge 
| or in a chamber behind the fire-bridge. 

Evett’s reverberatory furnace (English patent, 1812) has a 
conductor which introduces a body of air through the bridge- 
wall, and ejects it upon the eddying volumes of smoke and gas 
which occupy the dome of the metal-chamber The size of the 
aperture in the air-tube was ted by a valve. This is, per- 
haps, an advance upon Watt’s patent of 1785, in which the 
accessory body of air passes through the grate-bars of a supple- 
mentary fire, which assists in the combustion of the smoke. 

_  Chapman’s furnace (1824) had hollow grate-bars, forming a 


Furnace. 


draft of hot air through | ; : ri? 
46s ou tise: filet dvatt of series of paralle! tubes opening into two boxes, one in front and 


_the other behind the grate. The rear one connected with a 

hollow fire-bridge, which discharged heated air in jets into the 
volume of smoke passing over the bridge, thereby causing the 
heated gases to ignite. 

C. Wye Williams’ furnace depends for its action on the thor- 
ough intermingling of the gas evolved by fuel with atmospheric 
air before the temperature of the carbon contained in the gas, 
' then in the state of flame, be reduced’ below that necessary for 
| sit ignition, — about 800°, according to Sir Humphry Davy. 

This is effeeted by admitting the proper proportion of air 
| through several hundred half-inch orifices in and above the 
_door-box. According to Mr. Williams, it is immaterial in what 
| part of the furnace the air is introduced, provided that the above 
condition be attended to. In the experimenta! furnace at the 
Newcastle trial, the area of the openings for the admission of 
lig equal to four inches square for each square foot of grate- 
This received the prize of £500 offered by the Colliers’ Asso- 
ciation of Newcastle for the best furnace of the kind. 


3. The dead-plate system. Also described in the 

| specification of Watt's smoke-consuming furnace, 
1785.: 

It had a grate with a slight descent to the rear, to enable the 


place the fresh fuel on a grate as usual, as at a, and beyond | fuel to be pushed back from time to time, to give room for fresh 
that grate, at or near the place where the flame passes into the coal. The fresh supply is laid on a plate called the dead-piate, 
flues or chimneys, I place another small te 6, on which I | at the front part of the grate. The fuel being coked by the 
maintain a fire of charcoal, coke, or coals, which have been pre- | heat, the guses and particles of carbon which form smoke are 
viously burned, until they have ceased to smoke, which, by | caused to pass over the incandescent fuel, and are thereby con- 
giving intense heat and admitting some fresh air, consumes the , sumed. 

smoke of the former fire.”’ | The plan, to be successful, requires frequent feeding of the 
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farnace, and necessitates the opening of the furnace doors. To 
avoid this, self-feeders have been used, being hoppers by which 
the coal is introduced from time to time or continuously in 
small baad 

Stanley's feed-apperatus for furnaces consists of a hopper at 
the front upper part of the furnace, containing a supply of 
small coals equal to a couple of hours’ consumption. Through 
an aperture at the lower end of the hopper the coal drops be- 
tween two grooved rollers, which crush ft and allow it to fall , 
upon the dead-plate, whence it is blown by air from a revolving 
fanner, which wafts it upon the burning fuel on the grate. 

Other feed-apparatus consists in a hopper similarly situated, 
and having a counterpoised valve at bottom, which opens to 
allow the coal to fall upon the fire. Another feed will be de- 
scribed in connection with the revolving grate. 

A feed-apparatus adapted to furnaces in which the fuel is 
burnt under pressure is illustrated in AIR-ENGnvEs, Bennett's 
patent, 1838. 


4. The revolving-grate furnace was introduced in 
England by Steel, about 1818, and afterward im- 
proved by Brunton and Murray. 


The fireplace is of circular form, and the grate is made to 
revolve on an upright axis 
by means of a cog-wheel 
on its lowerextremity. The 
coal is placed in a hopper 
on the upper front end of 
the furnace, and is deliv- 
ered in regular and gradu- 
ated quantities by a roller 
80 situated as to command 
the throat of the hopper. 
This roller rotates, so as to 
crush the coal to a proper 
size. The comminuted fuel 
traverses theinclined chute 
and falls upon the surface 
of the incandescent fuel on 
the grate, which revolves 
beneath. The illustration Of the chimney regu- 
shows atubularhigh-preas- , ates the draft. Fig. 6281. 
ure boiler set in masonry. Fig. 6231 is a sheet- ; —_= 

| 
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Smoke- House. 


Fig. 5280 shows a smoke-house in which the beams from which 
the meat is suspended are held by cleata on the walls. A beam, 
being suspended by tackle within easy reach, is filled with meat 
and is then raised to its place in the house. A damper on top 
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The rim of the rotary grate | iron portable smoke- | 
revolves in a trough with paar It has adrawer |/ 
sand to prevent the passage | for fire, a mica panel 
of air around the edge of | fF observation, regis- 
Steels Revolving-Grate Furnace. the grate. ter air-holes, and a 


._ | door above by which 
Bruntonisdded'® Tevel¥=') i6 meat ie inttoduoed 


ing scraper, which gathered up the ashes as they fell upon the ee 
ash-plate, and devites by which the rotation of the feed-wheel 4a be suspended from the hooks with- 
may be regulated to give a greater or less amount of coal, ac- | '9: 

cording to the requirements. It is not understood that a ther- Smoke-jack. [he smoke- 


mostatic arrangement was attached to graduate the amount of 
coal according to the heat of the furnace or the tension of the 
steam, or a device from the governor, which might also control 
the air-induction opening at the ash-pit. 


jack is supposed to haye been 
invented in the fifteenth cen- 
tury. Montaigne describes one 


In Juckes’ furnace the fire-bars form an endless grate, which ; : ‘tearland 3 
advances so that the fuel is gradually carried from the front a ee eed r] me + 
to the back of the fireplace. Coal in regulated quantities is os 1s NOVICeE TR 8 DOOR 
dropped from a hopper upon the front of the grate, and the air | on ‘‘ Cookery,” by Scippi, cook 


Portable Smoke- House 


for burning the fuel passes between the bars. The whole area 
of the grate is covered with fuel, but, asthe portion last laid 
on is always nearest the front, the smoke from that portion is 
compelled to pass over the more thoroughly ignited portion be- 
hind, where it undergoes thorough combustion, very little find- 
ing its way into the chimney. 

5. Yet another method for attaining the perfect 
combustion of the smoke consists in injecting jets of 
steam into the furnace. Evans, in England, 1824, 
patented a method in which the steam was to be de- 
composed by passing through the hot fuel. 

In 1844, Christian Burckhardt, of Cincinnati, consumed the 
smoke of a steamboat furnace by projecting fine jets of steam 
into its upper part. 


to Pius V. in 1570. 


‘‘ My own jacke do carry it (a chine of beef) well.” — Pzprs’ 
Diary, 1663. 

It was superseded by other roasting-jacks driven by animal 
or mechanical power, and all the jacks 
have, unfortunately for the meat and 
the consumers, been superseded by the 
oven, which bakes but roasts not. 

The spit, 80 common in English kitch- 
ens in the last century, was frequently 
turned by a dog. The ordinary roast- 
ing-jack is called the bottle-jack, and has 
a clock-movement by which the sus- 
pended meat is turned at a moderate 
pace, #0 many revolutions in one direc- 


Economy of fuel being a secondary consideration on the epee’ soe eck (Pee baa2) the hori- 
: ’ 


l 
Western waters, contrivances of this kind have met with but | sontal wheel a has « series of vanes or 


Hetle attention: 2, | sails which cause it to be rotated by the 
Smoke-house. A building employed for the | current of smoke and heated air ascend- 


purpose of curing flesh by smoking. It is provided : ing the chimney, turning the wallower 


. : . : b, into which gears a crown-wheel that 
with hooks for suspending the pieces of meat, which : tars a pulley connected by a cord with 


are hung over a smudge or smoldering fire kindled | a pulley on the axis of the spit. See 
at the bottom of the apartment. | also ROASTING-JACK. Smoke-Jack. 
| The principle has been applied to an 
‘* The Kerretani are a people of the Iberians. The hams they | engine. See Ensign’s patent, No. 58,897, October 2, 1866. 
cure are excellent, fully equal to those of the Cantabrians.” — | s oke-pipe. 1. A metallic chimney ; as that 
In smoking on a large scale, the hams, shoulders, and sides | of a locomotive, a stove, a steamboat. 


are sometimes hung in an attic, and the smoke is conducted by 2. A smoking-pipe. See TOBACCO- PIPE 
pipes from the cellar, where it is made. This makes it cool on ; ; : : as 
arrival, which is a great advantage. Green hickory wood is| Smoke-sail. (Nawtical.) A sail hoisted before 
used. the funnel of the galley when the ship is anchored 


1 
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head to wind, to screen the quarter-deck from the | _ Smooth/ing-stone. A substitute for a smooth- 


smoke. 


ing-iron, made of steatite, attached to a plate and 


Smoke-stack. (A chimney.) The term stack | handle of metal. 


is properly applied to a brick or stone chimney, but 
is not properly applicable to the funnel or furnace 
chimney rising above the deck of a vessel. With 


Smooth-plane. A smoothing or finishing- 
pion the last used of the series of bench-planes, 
own respectively as jack, trying, and smooth 


war-vessels the funnel is made telescopic, so as to be | planes. 


lowered during action. 
The term smoke-stack is also applied to the chim- 
ney of a locomotive. 
Smok'ing-pipe. See TOoBACCO-PIPE. 
Smooth-file. 1. A finishing-file, whose teeth 
are of a grade of coarseness between the second-cut 
and the dead-smooth. See ROUGH-FILE. 
The number of teeth to the inch is according to 
the length of the file in inches. 


The angle of the chisel in cutting is about 5° from 
the perpendicular. 

2. The rubbing-tool used by the needle-maker in 
pressing and rolling a of wires, cut for needles, 
to take out of them the bend they have acquired by 
the coiling of the wire. See NEEDLE. 

Smooth’/ing-ir/on. A domestic implement, used 
in the laundry to smooth (iron) linen. It is heated 
by placing on a stove, by 
a gas jet, by a hot iron or 
charcoal fire placed within 
it. The various modes of 
heating, of attaching the 
handle, and devices for 
shielding the hand from 


Fig. 5233. 


Smoothing-Iron with Shield. Egyptian Smoothing- Tool. 
excessive heat, give rise to many patents. See Sap- 
IRON. 


The shape and purpose, but not the material usually employed 
by us, are shown in a wooden tool found in Thebes. It was 
used in smoothing and pressing cloth, though Mr. Wilkinson 
thinks that the finish attained evidences the use of metal. 
—— found were about 6 inches in length, and made of hard 


Smooth/ing-ir/on Heat/er. <A heater for 
smoothing iron, See SAD-IRON HEATER. 

Smooth/ing-mill. The polishing-mill of the 
lapidary. It is of tin, or wood covered with leather, 
revolves on a vertical axis, and is touched with rot- 
ten-stone, or other material adapted to the subject. 

Smooth/ing-plane. A short plane, finely set, 
for finishing. It is 74 inches long. 

Fig. 5235 is a plane commonly used for rough- 
ing out, as the jack-plane is in. 
England and this country. 


Fig. 5236. 
The horn a@ is held by the ieee 


Fig. 5235. 


fy Hi ; ; TE be i: & if 
Smoothing- Plane. Smoothing- Stone. 


left hand, while the right is placed on the back of 


the stock. The horn is known as a éoat. 


Smut-ma-chine’. The smut-machine is said to 
have been invented by Hall, of Surry, England, and 
as contrived by him consists of a reticulated cylin- 
der, inside of which are a number of brushes attached 
to the arms of a reel and revolved rapidly. The 


Fig. 5237. 


Hall’s Smut- Machine. 


wheat passes in a continuous stream from the hop- 
per above, and gradually finds its way down the in- 
clined screen, at the foot of which it is stares Sirs 
By the action of the brushes and the current of air 
generated, the smut is driven through the meshes or 
perforations of the screen. 

In the machine (Fig. 5238), the grain from the 
hopper A falls upon an inclined table d, and thence 
drops on to a vibrating trough C, having a rough- 


ened bottom and a transverse ridge-piece g to par- 
tially arrest the grain during its passage, and permit 
the blast from the fan J’ J’ to act more efficiently in 
removing impurities, which are carried off by the 
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SNAFFLE. 2228 SNAIL-WHEEL. 


spouts B’ B®. The grain drops on to the incline D, Fig. 5240. 
and is conveyed through the hopper P into an in- 
clined receiver, where it is subjected to the action of 
a revolving beater F, studded with pins j 7. The 
receiver has a series of spirally arranged slots, along 
which the grain is conducted to an opening 7, pass- | 
ing into an inclined spout 7”, by which it is de- 
livered into the vertical discharge-spout 7%. 

In Fig. 5239, the grain is fed to the upper screen 
B, to remove the straw and coarse material ; thence 


Fig. 5239. 


BNA 


Price's bridle-bit, March 26, 1867, combines the snaffie-bit 
with a lever-bar, to confer power upon the bit. The headstall 
and reins are attached to the 
opposite ends of movable and Fig. 5241. 
sliding levers, which run ° 
through the eyes of the bit; 
these, as they are drawn 
through by the reins, increase 

the leverage on the jaw of the 
, horse. 


eo 
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Snaf'fle-bit. Sce 
SNAFFLE. 

Snag-boat. A steam- 
boat with hoisting appa- 
ratus, employed on the 
Western rivers for remov- 
ing snags. 


These obstructions to navi- 
gation are caused by large trees, 
which, being precipitated into a . : 
the water, by the river under- Price's Bridle- Bit. 
mining its banks, are borne away on the current, and occa- 
sionally get entangled, and even become firmly fixed, in the bed 
of the stream, Sometimes a branch of the tree is seen project- 

| ing from the water, but often no part of it is visible, the only 
indication of its existence being a slight ripple on the surface of 


the water. They have received from the men of the Missis- 
sippi the names of snags, planters, and sawyers, bearing one 


’ | or other of these designations, according to their positions and 
Smut- Machine. the manner in which they are fixed in the river. The term snag 
| is applied to a tree ney imbedded in the bottom, and lying at 
it is delivered within the outer shell of the conical epee ehsh feds iearle pe pendien le antion 
smutting-device C, which has at its base a fan £3 | and a sawyer is the name applied to a tree whose roots or 
thence the grain is passed to the conical brushing- branches have become entangled in the bed of the river, and 


at ° . | whose trunk, being loose, is kept constantly swinging up and 
ae G, which also has a fan # at its base >| down by the current, alternately showing its head and plung- 
an 


finally it passes over a vibrating screen K to the | ing it under the surface. Sometimes several of these trees col- 
hopper for grinding. lect together in the same place, and form a small islet, which, 


: ; 3 _ | after maintaining its position for some time, and gradually in- 
n another machine, a series of hopper shaped be creasing its dimensions, at length attains an enormous magni- 


volving disks, with ribs on their upper sides, throw tude, and often becomes an impassable barrier, extending along 
the grain centrifugally upon concentric rings, which | the river’s course for many miles. This is what the boatmen 


: “t di i . | callaraft. It generally occurs in the tributaries of the Missis- 
drop it upon the next disk, until it reaches the outer sippi, and not in the river itself. One instance of this is afforded 


most, where it is collected by a hopper, and passed by the Red River, and another by the Atchafalaya, a river flow- 
to a similar arrangement on a lower level. ing out of the Mississippi, at a point about 250 miles from the 


Snaf'fle. (Harness.) A bridle-bit with a joint | se. The Atchafalaya raft extends over a space of 20 miles: 
in the middle ae 3 at ie ends for the seh It thersiver 9 bed, for She whole of thi diene. 2 por Biles 
’ ef | up with drift-timber, — the actual length of the raft iteelf being 


of the reins, without branches, but in some cases hav- | only about 10 miles. 
ing cheeks (side-bars) to keep the rings from getting The snag-boat consists of two hulls, firmly secured to each 


2. . ; other, at a distance of a few feet apart ; and over the intervening 
inside the mouth of the horse. They are designate space a deck is thrown, having an aperture left in the center. 


as jointed, twisted, or double-mouth snaffles, accord. | 4 powerful crab is placed over this aperture, from which strong 
ee to the construction. chains and grapplingsare suspended in the space between the two 


vessels. The snag-boat is propelled by paddle-wells, which, with 
nafiles are made heavy or light, gentle or severe. the gearing for raising the snags, are worked by a steam-engine 


The action of pulling causes the sections to close | placed on its deck. In using’ the apparatus, the vessel is 
acl the gums of the lower jaw. When the pieces | brought to an anchor over the snag or obstacle to be removed, 
which form the bit are large, they are not so severe a ae ah aa elie Nieuarcrctmsss ile icine 
‘ : wn | Faised. The paddle- ‘ls gear, ' 
upon the mouth as when small, because the latter | j, applied to work the crab, by which the snag is torn from its 
imbeds itself more deeply in the gums of the mouth. | hold in the bottom of the river, and after being cut in short 
: pieces is allowed to float down the stream. 


Snail 1. (Machinery.) <A spiral cam. 


The snaffle usually consists of 4 pieces, which are secured to- 
gether by ring joints, so as to be movable on each other. The 
portions of the bit which meet in the middle mouth form ring- 


loops which engage each other. The rein-rings pass throug 2. (Horology.) A flat piece of metal 

hale a ne Sets ot the le ae of spirally curved outline, used for lifting Fig. 5242. 
ge e rein-rings, cheek-pieces, and join Ts -tai ~~ 

are made in separate parts, and are connected by passing the a oe oe as the hammer-tail of a Yay, 

cheek-pieces through eyes, which are formed on the mouth- | Striking clock. a OS 

pieces and rings, and securing the whole together by bands or Snail-wheel. (Horology.) Awheel ff.  ! 

collars applied to the cheek-pieces. having an edge formed in 12 steps, ar- 


The snaffle may be made more severe by coiling wire around ° oye : ; 
it, or more gentle by wrapping it with leather or a band of in- | ™2A¢ spirally , the positions of which = 
dia-rubber. ; determine the number of strokes of the Snart- Wheel. 


SNAKE-LINE, 


hammer on the bell. The snai/ is placed on 
the arbor of the 12-hour wheel. 

Snake-line. (Nautical.) Line used in 
worming a rope. 

Snak'ing. (Nautical.) a. Passing a line 
spirally around a rope, so as to lie in the inden- 
tations between the strands. See WoRMING. 

6. Stoppers passed alternately from one stay 
or rope to another throughout their length in 
a parallel direction, so that if one is shot 
away its functions may be performed by the 
other. 

Snap. 1. (Harness.) A mousing-hook 
for harness. See SNapP-HOOK. 

2. (Glass-making.) An implement used in 
making glassware. In Fig. 5243, the central 
disk is movable and connected 
to the spring rod, by which it 
is drawn down upon the base 
of the goblet, which enters the 
cylindrical recess in the bed- 
plate. 

3. A tool used by boiler- 
makers for giving the head of 
the rivet a round and symmet- 
rical form before it cools but 
after it has been closed. | 

4. The spring-catch of a 
bracelet, book-clasp, purse, ret- 

icule, ete. 


Fig. 6244. Sna =} 

z on. (Gluss.) A’ 

a. kindof tongs used | 
Snap-Dragon. by glass-hlowers 


to hold their hot 
hollow ware. 

Snape. (Shipbuilding.) To bevel the end of a 
piece of timber, so as to make it fit against a surface 
which it meets obliquely. This angular fitting is | 
also termed flinching, snying, faying, etc., in ditfer- | 
ent trades. | 

Snaped Tim/ber. (Shipbuilding.) Timber cut 
beveling, so that one face is narrower than the other. 

Snap-flask. (Founding.) A two-part flask hav- 
ing its halves joined together by a butt-hinge at one | 
corner and a latch at the diagonally opposite corner. 

Snap/hance. The name formerly applied to tlie 
spring-lock of a fire-arm. The a | and the object 
were derived from Continental Europe. It super- 
seded the wheel-lock. The snaphance fell upon a 
movable piece of steel, called 
a frizl, which was placed 
vertically above the pan. 

Snap-head. § Cifuchin- 
ery.) a. A round head to a 

in, bolt, or rivet. 

b. A swaging tool with a hollow corresponding to 
the form required of a rivet. It is held over the 
end of the hot rivet and struck by a hammer. 

Snap-hook. A hook with a spring mousing by 
which it is prevented from accidental disengagement 
with the object to which it is attached, as the bit- 
ring, hame-ring, or breeching-ring. The mousing 
formerly consisted of a spring, but a spring latch- 

iece is now the common form. 

Fig. 5246 shows a number of forms of snap-hooks 
which require no particular description. In some 
the spring forms the latch ; in others the spring ac- 
tuates the latch. 

In Foster’s machine for forming snap-hooks, February 2, 
1875, a sliding frame and pawl feeds the wire into radial notches 
in an apoohlartae yg revolving roulette, which, after the wire is 


cut off, carries it between guides to center it, and then under a 
iper, that holds it while the milling mechanism rounds the 


t 


Fig. 5245. 


points. At the next movement of the roulette a plunger carries | 
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Snap- Hooks. 


the wire out,and presses it against a former, where it is bent 
into U shape. Four side-dies are advanced to cross and form 
the sides, and two vertical plungers give a semicircular bend to 
the ends in reverse directions. Upon the withdrawal of these 
plungers, a mandrel is inserted into the loop, and a rear plunger 
advances and bends down the ends, so that they overlap and 
form a circle. The dies are withdrawn, and a pusher removes 
the finished article. 


Snap-link. An open link with a spring, for the 
purpose of connecting parts of harness, chains, ete. 


Snap-lock. (/ardware.) A lock with a spring 
latch which snaps shut. 

Snap’ping-tool (Afctal-working.) A stamping- 
tool used to force a plate into holes in a die. 

Snare. 1. A gin; noose; trap. See TRap. 

2. The gut stretched across the head of a drum. 

Snare-drum. (MJusic.) Asmall military drum, 
having a catgut string stretched across its lower head, 
to impart a certain quality to the tone. The larger 
drum is called the bass-drum. 

Snarl/ing. (Metal-working.) A method of rais- 
ing hollow works in metal by percussion. 

Snarl/ing-ir’on. 1. (Metal-working.) A tool used 
for fluting or embossing 
works in sheet-metal, 
when, from their shape, 
swages cannot be ap- 
plied. Its two ends are 
oppositely curved, one 
being held by the jaws 
of a vise, and the other 


Fig. 6248. 


Snarling- Iron. 


mouth of the vessel 

and applied to the part to be raised. The iron 
is struck with a hammer, and the reaction gives 
a blow within the vessel, throwing the metal out in 
form corresponding to that of the tool, whether an- 
gular, cylindrical, or globular. One individual is 
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generally required to hold the work while another 


Snout-ring. A ring or staple placed in the nose 


strikes. of a hog to deter him from rooting. 
2. (Nautical.) A tool used in the operation of | Snow. (Nautlical.) A brig-rigged vessel, whose 
snarling. , driver is bent to rings on a supplementary mast just 


Snatch. (From notch.) An open lead fora rope. | abaft the mainmast. 
(See SNATCH-BLOCK.) If it be without a sheave, it; Snow-plow. This implement is used to clear 
is known as a dumb-snatch, such as are provided on | a track of snow, and is of two kinds ; one is adapted 
the bows and quarters for hawsers. to be hauled by horses or oxen on a common high- 
Snatch-block. (Navtical.) A single block | way, and the other to be placed in front of a loco- 
which has an opening | motive. A variety of the latter is adapted for street 
Fig. 5249. Fig. 5250. (notch) in one cheek to | railways. 
receive the bight of &| he snow-plow for ordinary 
rope. The block is! usein Northern countries, pang sore ee oe eae 
iron-bound, with ‘a’ ae aie bt lo plex 
swivel hook. The OF- | its cane coniateaction: alee 
tion of the strap which | The front is shaped like * 
crosses the opening or oe > ae be _ 4 
snatch in the shell is eg Pe ae 
i hinged, so as'to be laid | tiem Oh ced were, eS _ 
~ back when the bight 


bottom, top, and rear are me | 
open. The team is hitched Norwegian Snow- Plow. 
of the rope is to be in- 
serted, when warping 


to the ring on the upper 
edge of the bow, and the snow is divided to right and left as 
Snatch-Block the ship. This saves 
the trouble of reeving 


the implement is drawn along, being compacted on either side. 
A more rude implement is shaped like the letter A, and is drawn 
along by its apex. 

For railway purposes the snow-plow is adapted to the charac- 
ter of the country, the amount of snow-fall, tendency to drift, 
etc. On the Sierra portion of the Pacific Railway and on the 
Grand Trunk Railway of Canada, great preparations are made 
in advance of the winter season, and their snow-plows assume 
gigantic proportions. The depth of the snow is frequently so 
great that it cannot be compacted to right and left by a prow- 
shaped implement, but it becomes necessary to give the plow a 
double action ; the upper portion of the snow is lifted and 
thrown to the right and left upon the snow on each side of the 
track, while the lower portion of the snow-plow is prow-shaped, 
and divides the Jower stratum of snow, compacting it on each 
side against that adjacent. 


the end through. 

Large blocks of this kind are called 
viol-blocks or rowse-about blocks. 

Fig. 5249 is another form of snatch- 
block. 

Snath. (Husbandry.) The helve of a scythe. 
The handles are nibs. Also known as a sneath or 
snid. 

Snell. A short line of horsehair or gut by which 


a tish-hook is attached toa line. A snood. 
“3 f ° In Fig. 5254, the plow is supported upon an inclined plane on 
Snick. 1. (Fiber.) A knot or irregularity on |, truck, and its angle is adjustable ; it has two nearly vertical 


yarn, removed by passing it through a slotted plate. | cutters, which cut the sides of the track, and a central one E 


2. (Fur.) A small snip or cut, as in the hair of 
a beast. 

Snif'fle-valve. See SNIFTING-VALVE. 

Snift'ing-valve.  (Steam-enginc.) A valve 
commanding the valve-way through which the air 
and water are expelled from a condensing steam-en- 
gine, when steam is blown through the engine. 

This is the first operation in starting a condensing 
engine. 

Snigg. (Nautical.) A kind of sailing-vessel. 

Snip. A small hand-shears 
Fig. 5251. for cutting metal. 
= Snipe-bill. 1. (Joinery.) 
A narrow, deep-working mold- 
ing-plane, used for forming 
Snip. quirks. | 

2. (Vehicle.) Arod bywhich 

the body of a cart is bolted to the axle. 

Snoff. (AMining.) The slow-match for igniting 
the train in blasting. 

Snood. A hair-line, gut, or silk cord by which 
a fish-hook is fastened to the line. A snell. 

Snore-hole. (Mining.) The hole in the wind- 
bore or lower stock of a mining-pump, to admit the 
water. 

Snotiter. (Nautical.) a. A becket on a boat’s 
mast, to hold the lower end of the sprit which ele- 
vates the peak of the sail. 

6. A rope going over a yard-arm, used to bend a 


: s e hh , ‘ e 
mpyns is to in sending down the topgallant and 11 feet long and 4 feet wide. This plate, of course, runs across 
royal yards, the track, and only 1 inch above it. The rear of the platform 
Snout. (Hiydraulics.) The nozzle of a hose. is boxed in, making a room 12 feet high, 11 feet wide, and 10 


Snoutier. Acutting shears ee og. ee ace ae that it can be londed if nececeary. 
withone curved bladeapproxi- | The plow weighs 50 tons, and is operated by three of the 
mating to the shape of a hog’s | heaviest engines on the road. The cost was over $ 5,000. 
snout, and used for removing In another plow the snow lifted by the plowshare is raised 


at one cut the cartilage where- | 924 carried rearward by an endless apron. 
with he roots. The plow (Fig. 5255) consists of a series of spiral 


Fig. 5254. 


Two- Story Snow-Piow. 


for dividing the mass of snow which is carried up the two in- 
clined spiral plates C C and discharged on top of the snow-bank 
at each side. 

A snow-plow for the Union Pacific Railway, built at the shops 
in Omaha, is probably the largest and most powerful in the 
world. The platform on the trucks is 22 feet long, 10 feet 6 
inches wide, and is com of solid oak timbers, held together 
by iron bolts 1} inches in diameter, which run crosswise. This 
solid bed is bolted to the transom beams. The inclined side, placed 
on the platform, is 22 feet long, slopes at an angle of 30°, and is 
bolted to the bed and supported from behind by inclined posts. 
The entire length, from the rear of the platform end of the 
slide, is 82 feet. The slide is ironed, and an immense plow of 
the ordinary shape, 18 feet long, 11 feet wide, 5 feet high, and 
covered with iron 3 ,, of an inch thick, is placed upon it. On 
the point of this plow there is an iron plate, stecl-pointed, 


SNOW-SHED. 
Fig. 5255. 


Q Fig. 5256. * 
} i 
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lows it to yield to solid ob- 
structions. 

Snow-shed. A protec- 
tion for a railway-track in 
exposed situations where 
snow-drifts are liable toaccu- 
mulate on the track and pre- 
vent travel. 

Snow-shoe. A light 
frame made of bent wood 


Fig. 5257 


Snow- Plow for Street-Railways. 
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blades d d con- 
nected to a back 
plate c and a 
pointed front 
plate, carried on 
the shaft 5 rotated 
by gearing from 
the front axle of 
the truck ; curved 
side-wings and 
bottom-scrapers 
may also be at-. 
tached to the 
truck for com- 
pletely clearing 
the track. 

Fig. 5256 is a 
snow-plow adapt- 
ed for street-rail- 
ways, one or the 
other being low- 
ered into action 
according to the 
direction of mo- 
tion of the car. 
The position of 
the plow, when 
down, is main- 
tained by a 


spring, which al- | 


Snow- 


Shed wn the Sierra Nevada. 
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SNUB-POST. 


and interlacing thongs, used to 
give the wearer a broader base 
of support when walking on 
snow. The tread of the shoe is 
formed of strips of raw hide, hard- 
twisted twine, or, among the In- 
dians, of deer-sinews. In use, 
the toe is placed beneath the 
strap and the foot rests on the thongs ; as the heel 
rises in walking, the snow-shoe is not raised, but as 
the foot is lifted, 
the toe elevates 
the forward end of 
the snow- shoe, 
which is then 
dragged along on 
the snow as the 
leg is advanced. 
Snow-shov’- 
el. A wooden or 
metallic shovel for 
cleaning off pave- 
ments, garden- 
walks, etc. Inthe 
example, the hold  ~ 
for the left hand 
is secured to the 
stock of the blade 
by the stale, which 
affords a hold for 
the right hand. 
The parts are detachable for convenience in stowage. 
Snow-sweep’/er. A vehicle or apparatus adapt- 
ed for removing snow from paved streets. The ma- 
chine (Fig. 5260) consists of a truck carrying a 
sweeping apparatus at each end, comprising a 
series of wire brushes & FE on rods D D of un- 
equal length, so that each is slightly in advance of 
its neighbor, and the whole completely covers the 
space to be swept. The rods are rotated by clutch 
connection with the truck-wheels, and have uni- 


Snow- Shoe. 


Fig. 5269. 


Snow- Shovel. 


versal joints, so that they, with their frame, may 
be lifted from the ground when not in use. 


uA 
1 

Snub. (Nauti- 
cal.) To check a 
cable or other rope 
suddenly when run- 
mug out. 

nub/ber. 
(Nautical.) <A ca- 
ble-stopper. A de- 
vice for snubbing, that is, stopping the cable from 
running out. 

Snub’/bing-line. (Nautical.) The line on the 
bow of a canal-boat, which is taken one or two turns 
around a post or bollard on the land to check the 
forward movement of the boat in entering a lock. 

. Snub-post. (Naiical.) <A form of bitt or 
mooring-post on a raft or canal-boat or flat-boat, 
used for winding the hawser around whereby the 
raft or boat is brought to a mooring. The same is 


Snow- Sweeper. 


SNUFFER. 


done on steamboats by 
making a figure-of-eight 
of the cable around the 
horns of a becket or 


oat we ae kevel on the gunwale 
Ara & in checking the course | 
= eS of a vessel and bringing 
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it up against the dock, | 
easing away the cable | 
when the strain is too | 


In the example, the hawser is wound in | 


Snub- Post for Rafts. 


severe. 
serpentine order round several posts standing in two 
rows, and a hand lever and rod bring a brake into— 
action to check the running of the rope by friction | 
applied to the snubbers, A head-fust. | 

nuff/er. A shears for cutting the wicks of can- , 
dles. 

“ A new-fashioned case for a pair of snuffers, which is very 
pretty ’’— Pepys’ Diary, 1668. 

Snuff-mill. A machine consisting of a circular 
arrangement of mortars around a central axis, which 
is occupied by a master wheel giving motion to the 
rolling pestle in each mortar. 

The snuff-mills of Holland are on a very large 
scale, and are impelled by wind. 


Although Columbus found smokers in the Antilles, and | 
Pizarro first beheld chewers in Peru, yet Bra- | 


Fig. 5262. zilians were the first and best fabricators of, 
snuff. Fig. 5262 illustrates their milling and | 

en sniffing apparatus. The figure represents a | 

tess slab of rosewood with a depression for holding 


the dried leaves while being triturated witha) 
stick of the same material. The friction of the | 
two pieces of odoriferous wood develops a | 
pleasant aroma, Which impregnates the pow- | 
| der, While yet warm with the friction, the | 
- °. snuff is inhaled by a double pipe, also shown 
voces j in the figure. It consists of a double tube | 
~~ = formed of two light bones obtained from the | 
Brazilian Snuff- wings of a young crane, united by a thread 
Mill and Snif- and terminating at their upper ends in small | 
fers. wooden bulbs. The plain ends of the tubes | 
beiug inserted in the powder, and the others | 
inserted into the nostrils, a smart inhalation distributes the , 
scented dust over the membrane of the nose. 


** Take out your box of right Brazil.’’ — Pope. - 

The taking of snuff — as a habit —is said to have been first | 
adopted in Europe by Catherine de Medici. It was called herbe 
de la reine, 1560 

Snug. 1. (Machinery.) A small rib, lug, or 
marginal ridge, cast on to a plate and acting as a 
lateral support to keep an attached object in place ; 
as, on the edge of a bracket-sole. See BRACKET. 

2. (Sleam-engine.) One of the catches on the ec- 
centric pee and intermediate shaft, for the pur- 
pose of communicating the motion of the shaft 
through the eccentric to the slide-valves. 

Snug’ging. The operation of rubbing down the 
fuzzy fibers of rope to improve its finish. Known 
also as slicking or finishing. 

Sny. (Shipbuilding.) a. A gentle bend in tim- 
ber curving upward. If it tend downward, it is said | 
to hang. 

b. The trend of the lines of a ship upward from 
amidship toward the bow and the stern. 

> Sny/ing. (Shipbuilding.) 
Fig. 5263. Rese A curved) plank worked 
en Sy edgeways into the bow of a) 
oiugiee 2S vessel. 

pm Soam. A chain by which 
a Fr the leading horsesare hitched 

Soam. toa plow. ‘To preserve the 

line of draft and not draw 

down the nose of the plow-beam, the soam is sup- 
ported by a hanger below the clevis. 

Soap A compound of fatty substances with soda 


}' | , 
Mo ee 


Te 


bing up the coloring ingredient with a 


or potash. The processes of making soap are. 
chemical rather than mechanical, and we refer the 


SOAP-BARRING MACHINE. 


reader to Ure and Muspratt. A historical account 
of soap may be found in Beckmann’s ‘‘ History of 
Inventions.” 


The Hebrew word rendered soap and the fuller’s soap both 
refer to an alkali, and the first distinct mention of soap, now 
extant, is probably the reference to it by Pliny, in his ‘‘ Natural . 
History.”? He speaks of it as the invention of the Gauls, who 
also discovered the useful properties of brewer's yeast in bread ; 
they were the first to invent a reaping-machine, which was in 
use from the time of Pliny to that of Palladius, about 400 years. 
Pretty well for the Gauls, Their record is superb. 

The Gallic soap, 18 centuries back, was made from tallow and 
wood ashes , beechwood ashes being preferred. Beech is a very 


| common wood in France, as well as in England and the United 


States. A soap-manufactory has been exhumed in Pompeii, the 
apparatus and manufactured soap in tolerable preservation. 

Soap is occasionally mentioned by writers from the second 
century down (Athene, A. D. 193; Htius, fourth century); but 
the more cleanly Saracens, who invented the shirt, seem to 
have been among the first to popularize the use of soap as a de- 
tergent for clothes, and as an external cleansing application. 

Soaps are divided into hard and soft; in the former, soda, and 
in the latter, potash, is used as the base. A hard soap may be 
made with potash if a solid fat be employed, but soda soaps are 
always harder than potash soaps with the same fatty substance. 
The proportions of alkali required to eflect saponification, when 
dry and pure material is employed, vary from 10 to 14 of soda, 
or from 15 to 20 of potash, to each 100 parts of the fatty sub- 
stance employed. Tallow and soda are generally employed for 
white soaps in Northern climates, but where, as in the South of 
France, the olive-tree abounds, inferior olive-oil is used. The 
celebrated brown Windsor soap contains about 10 per cent of 
this oil, mixed with the tallow. 

Marine or salt-water soap is made from cocoanut 
or palm oil, and has the property of being soluble in 
salt water, which renders it valuable on board ship. 
It solidifies with a much larger quantity of water 
than other soaps, samples having been found con- 
taining 75 per cent of water. . 

White soap is, in general, too hard for domestic 
use, but forms a basis for many toilet and fancy soaps. 

Transparent soap is made by evaporating a soda 
or potash soap after dissolving it in alcohol ; mar- 
bled soap, by adding a little sulphide of iron. — Sili- 
cated soap is made by adding a small quantity of 
silicate of soda or of alumina to ordinary hard soap. 

Colored soaps are produced by mixing mineral 
colors with the fluid mass ; marbled ie by rub- 

ittle olive- 
oil or soap, Which is then stirred in with a palette- 
knife, so as to impart a wavy appearance. 

There are many other names, geographical, chemi- 
cal, ete., as Castile, carbolic, ete. 

Soap Bar’ring and Cak'ing Ma-chine’. The 
machine (Fig. 5264) has two followers operated by 


Fig. 5264. 
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Soap Barring and Caking Machine. 


rack and pinion motion and traversing on frames at 
right angles to each other ; a slab of soap is placed 
on the rollers @ and carried by the follower 6 against 
a series of vertical wires d, which divide it into bars ; 
hy a farther movement of the crank, these are de- 
posited upon the second frame e, where the follower 


pigneeaney Google 


SOAP_-BOILER. 2233 SOAP-SLABBING MACHINE. 


J operates to press them sideways against the verti- | for crutching (mixing) soap. That illustrated con- 
cal wires g, dividing the bars into cakes. sists of an upright cylinder containing a number of 

Soap-boil/er. A a for boiling the materials | radial fixed arms a @’ and spiral wings 0 b’ on a ver- 
for soap. The example (Fig. 5265) is a closed vat tical shaft rotated by gearing. The soap is let into 
the top of the tank, and the spiral arms, 
being set in motion, act as screws, lift- 
ing the heavier materials from the bot- 
tom toward the top, and thoroughly in- 
termingling the mass without forming 
air-bubbles. Any clippings and trim- 
mings are also cut to pieces and incor- 
porated. 

Soap-cut’/ting Ma-chine’. Fig. 
5268 is a machine commonly used in 
England for dividing soap into bars. 

: A slab of soap is placed in an inclined 

Soap- Boiler. position and subjected to the cutting 
: action of a series of wires fixed in a 
with rotary stirrers for agitating and commingling | pivoted frame ; by depressing one end of this frame, 
the materials under heat and pressure. the wires cut the soap into bars, which remain on a 

Fig. 5266 is a soap-boiler having a large pipe which | shelf attached thereto when the frame is again lifted. 
receives the vapors rising from the kettle, condenses 


Fig. 5268. 
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Soap- Cutting Machine. 


Soap-frame. A box to hold soap and retain it 
till it acquires a certain degree of solidity. 


It consists of a series of rectangular frames, which are built 
upon each other to the required hight, and clamped together by 
screw-rods, so as to make water-tight joints ; or of a box whose 
sides are locked together and to the bottom. In either case the 
sides or sections are removable from the aie of hardened soap, 
s _ | 80 as to leave it standing, in order to be cut into bars by a wire. 
the watery matters, and passes the inflammable va- | Pe ec ming MACHINE. 
pors under the grate-bars. 


Soap-crutch’ing Ma-chine’. An apparatus In ie 5269, the base is mounted on wheels, and 
has a rabbet around 


Fig. 5267. its upper edge con- Fig 5269. 

: mS taining a rubber ——————————— 
——— oo: A packing, against | \ x 
iii ‘tlt which the sides are ||} \\ GG 
} Puan clamped. Theframe + \ ‘ 


is formed of plates 
bent at right angles 
and joined together 
at diagonal corners 
by hinged clamps. 
Soap-ket’tle. 
See SOAP-BOILER. 
Soap-slab’/bing 
'Ma-chine’. Fig. 
| 5270 has a carriage . 
Lseciprotated, bys — SS 
rack and a pinion 7) a 
operated by a hand- ree: 
crank ; the soap is Soap- Frame. 
placed on the car- 
riage and run beneath a horizontal frame provided 
with wires, which are adjustable as to distance 
apart ; on turning a crank, the frame is, by means 


| 
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block of soap into slabs of prop- 
er thickness. 

So’cia-ble. 1. (Vrhicle.) A 
private, four-wheeled carriage 
with two seats facing. 

2. (Furniture.) A kind of 
couch with a 
curved S-shaped 
back, for two 
persons who sit 
__4 partially facing 
each other, 
cere Ne OL oe Sock. 
ee Eas = ane (Husbandry.) 
The movable 
share of a plow, 
so called from its being slipped on tothe point of the 
sole, 

2. (Wear.) A short hose for the foot. 

Sock-dol’a-ger. A tish-hook having a supple- 
mentary spring hook to catch the fish which touches 
the bait. See f, z, J, Fig. 2000, page 872. 


~” Soap-Slabbing Machine. 


Sock’et. A tubular recess in which an object is 
fitted. 

The acetabulum of a ball in that form of universal 
joint. 


Sock’et-bolt. (Afvchinery.) One passing through 
to noe a thimble or sleeve between the parts 
Pig O27): Ay bolted together. 

Sock'et-chis’elL A stout chisel 
employed for heavy mortising and 
having a hollow tang to receive the 
handle. 

Sock’et-drillL A drill for cham- 
; fering or enlarging a hole to a given 
Socket-Chisel. Qunth, The central portion is a plug 
which occupies a hole previously made. 

Sock’et-pipe. A pipe with an enlarged end or 
branch to receive the end of a 
connecting pipe, aud hold the 
clay, lead, or other packing 
which unites the two, to make 
a water or gas tight joint. 

Sock’et-pole. (Nauwtical.) 
An iron-shod pole used in pro- 
pelling boats. 

So’cle. (Architecture.) A 
plain block or plinth, forming 
a low pedestal to a statue or 


Fig. 5272. 


b 


Sorket- Pipes. 


@, Length of Socket- Pipe. plinth at the lower part of a 


6, Branch Prece. “all 
c, Connecting Ptece. Wal : 
d, Elbow. S0’da-ap’pa-ra'tus. In: 


the ordinary process of prepar- 
ing carbonate of soda, the sulphate of soda derived 
from common salt, treated with sulphuric acid, is 
heated with chalk and slaked lime or coal. This is 
known as the Leblanc process. 


For a century past efforts have been made to accomplish the | 


direct conversion of the salt into soda by means of various re- 
agents, as oxide of lead, bicarbonate of magnesia, caustic lime, 
alumina, silica, Sesquioxide of chromium, or hydrofluo-silicic 
acid; but without success on an extended seale. 

The “ ammonia process,” which is now being adopted to a 
considerable extent in Germany, France, England, and else- 
Where, ix based upon the action of bicarbonate of ammonia upon 
& concentrated solution of chloride of sodium, by which the 
greater part of the solution is precipitated as bicarbonate of 
soda, chloride of ammonium remaining in the solution: this is 
treated with caustic lime, reconverting the chloride into am- 
monia, which is bicarbonated and employed to decompose 
another portion of the salt solution. 

In 1837 Bell, and in 1838 Dyer and Hemming, in England, 
patented processes in which ammonia was employed. 

Tn 1854 Tuerck, and subsequently Schloesing, obtained French 
and Euylish patents for similar processes, under which attempts 


1. 


column ; or a plain face or. 


of a second rack and pinion, * were made to manufacture on a large scale, but proved unprofit- 
caused to descend, cutting the | 


able. 
Iniprovements were afterward made by Margucritte and De 
Sourdeval of Paris, and Young of Limehouse, Great Britain, and 


| in 1867 soda produced on the large scale was exhibited at the Paris 


Exposition by Solvay & Co. of Belgium. The process employed 
Dy them is as follows ; — 

A strong brine is prepared in a reservoir divided by upright 
partitions into six or more compartments, so connected that a 
‘stream of water flows in at the bottom of the first, out at the 
top of the second, into the bottom of the third, and so on until 
it becomes saturated with salt; on passing into the last com- 
| partinent, which is larger, it is diluted by a stream of fresh 
_ Water to the density of 238° or 24° K., and filtered. It thence 
flows to the bottomn of a second vessel, higher than it is wide, 
made of tinned iron, or lead lined with wood, and having s 
perforated bottom, through which the gaseous ammonia enters 
and is absurbed as it rises through the brine. The liquid in- 
| creases in volume, its density decreasing to 16° or 13° BB. On 
- Feaching a certain hight it is known to be saturated, and is al- 

lowed to flow through a cooler into the absorber A at a point 
near midway ofits hight. This is a cylinder from 35 to &) feet 
high, and is divided by a number of perforated segmental plates 
a, beneath which are other flat plates 6 having fewer pertura- 
tions, the object being to permit the carbonic-acid gas, forced 
in at a pressure of 1} to 2 atmospheres through the pipe c, and 
| also the non-saturated liquid to ascend, but prevent it from 
| descending to mix with the saturated portion at the bottom. 
’ The expansion of the gas prevents the heating which would 
otherwise ensue. The liquid, saturated with carbonic acid, is 
| drawn off at intervals of half an hour, and the bicarbonate of 
soda separated by means of a vacuurn filter. The remaining 
liquid, a chloride of ammonium, is then heated with caustic 
: dime, chloride of calcium being formed while the ammonia is 
expelled and re-collected, or magnesia is employed for this pur- 
pose ; the resulting chloride of magnesium is heated with water; 
when hydrochloric acid is given off, leaving caustic mayuesia, 
Which may be again employed. . 

The bicarbonute thus formed is retluced to the ordinary car- 

_ bonate of commerce by means of the cylinder B, having 2 num- 


- Fig. 527 
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Ammontia-Soda Apparatus. 


! ber of horizontal plates d with openings at the center and periph- 
ery. A vertical axis ¢ paxses through the evlinder, and has 
arms f f provided with blades g g, s0 arranged as to force the 

“material alternately toward the center and the periphery of 
the plates. The plates dare hollow, and heated by steam or hot 
gasentering through AA; the bicarbonate is put in at 2, and by 

the time it reaches the bottom of the cylinder is converted into 
the dry protocarbonate. 

. <A kettle C heated over an open fire may be employed instead 

‘ of the cylinder. 

D is a section through the eylinder B. 
A new process recently introduced in England consists in de- 
composing chloride of sodium by sulphurous-acid vapors drawa 


SODA-FOUNTAIN. 


directly from the pyrite burnera’ This docs away with the 
lead chambers usually employed, which are costly to build and 
keep in order. The sulphate of soda produced is reported to be 


very pure. 

Racther method of preparing soda and sods salts is that used 
at Natrona, Pa., and consists in treating the inineral cryolite, 
which is a double fluoride of sodium and aluminium. his is 
treated in a reverberatory furnace with quicklime, producing | 
calcium fluoride and aluminate of soda, which is lixiviated out. - 
The alumina is precipitated by carbonic acid, and used for pre- 
paring alum and sulphate of alumina. The carbonate of soda 

crystallized to form sal-soda, which is then bicarbonated in 
the usual way, The soda from this source is very pure, and is | 
largely used for making glass. The calcium fluoride is used as | 
a flux for metals. In this cryolite process all the products are 
utilized. See also SoODA-FURNACE; SODA-FOUNTAIN; AERATOR; 
FounNrtTAIN, 


S0/da-foun’tain. A vessel for containing soda- 
water or water charged with carbonic-acid gas under 
high pressure,and 
provided with 
pipes and valves 

or drawing it off 

asrequired. Soda- ' 
fountains are usu- . 
ally made of cop- 

per, and should | 
be lined with sil- 
ver to prevent | 
corrosion. Steel | 
is also employed. | 


Fig. 5274 illustrates ' 
asimple apparatus for 
generating the gas. 
and charging the 
. fountain. The gen- 
erator a 6 consists of 
two parts communi- 
cating by a valved | 
opening. The lower 
part is partially filled 
with chalk or other 
nearly pure carbon- 
ate of lime, the upper 
with sulphuric acid. 
On opening the valve 
by turning a small 
hand-wheel, the acid 
is brought in contact 
with the chalk, which 
it decomposes with 
the evolution of car- | 
Donic-acid gas; this is passed through a purifier ¢ containing | 
i 


Fig. 6275. — 7 


Fig. 5274. 


Oe mene? 


Soda- Fountain. 


Soda- Fount my 
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o 

some material which will remove any deleterious matters from 
the gas, and provided with a gage «@, which indicates the degree 
of pressure in the vessels. The carbonate is kept in motion by 
a rotary stirrer ¢,and when the desired A Dar ha is attained, the 
cock fis opened, permitting the gas to flow into the fountain g, 
which has been previously partially filled with water, in which 
& small quantity of soda is, in some cases, dissolved. Pure wa- 
ter is, however, usually employed, and a flavoring sirup added 
when the fluid is drawn. See Fountain, Fig. 2086, page 911 

Fig. 5275 is a portable arrangement for village or picnic use, 
in which the aération of the water is produced by the action of 
acid on an alkali ina chamber near the nozle. The pump- 
cylinder is guarded by « perforated partition from the ice- 
chamber. The water is forced by a piston to the main pipe, the 
delivery ends of which are respectively a nozzle for plain ice- 
water, and a nozzle in which an effervescent powder lies upon 
& perforated diaphragm in the discharge-cup. ' 

In Fig. 6276, the soda-water passes through the annular apace 
between an ice-chiamber and an outer case containing some non- 


Fig. 6276. 
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Soda- Fountain. 


hey, 


conductor of heat. Discharge-faucets communicate with the 
soda-water reservoir and the ice-chamber. See Sopa-waTer AP- 
PARATUS. 

So/da-fur/nace. A furnace for converting sul- 
phate of soda, obtained by treating common salt 
with sulphuric acid, into the carbonate. This is 
effected by fusing the sulphate in combination with 
chalk and slaked lime or small coal, — according to 
Leblanc, 100 parts sulphate, 100 chalk, and 50 slaked 
lime, — but the proportions are varied. 

A (Fig. 5277) represents the rotaty furnace used for the pur- 

It consists of an iron cylinder a lined with fire-clay and 
having an opening at one side into which the charge is dumped 
from a wagon above, the cylinder having been previously heated 
red-hot. ta 
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SODA-WATER APPARATUS. 


The opening is'then closed, and the cylinder, which is pro- | 
vided with exterior ribs resting on friction-wheels beneath, is — 
caused to make a few semi-rotations until the mass inside fuses, 
when a slow rotatory motion is maintained until the operation | 
is completed. The rotation is effected by suitable belting and 


and, after passing downward through the purifying 
liquid, is conducted to the fountain by a pipe, to 
which it may be admitted by the valve D. 

Fig. 5279 illustrates a Matthews apparatus for aérating bev- 


gearing, and during the process the heat is maintained by the erayes, having a horizontal generator and two stationary foun- 


products of combustion from the furnace 6, which pass through | 
the cylinder from end to end, and are carried off by the flue c. | 
The charge in England is usually about 14 cwt. On the Conti- 

nent, where the reverberatory furnace is in general use, much | 
larger quantities are employed. 

The crude soda is refined by lixiviation. B represents De- 
sorme’s apparatus for this pur It consists of a number of 
tanks ab ¢ de (usually 12 or 14 are employed) connected by a 
series of bent pipes ascending from the bottom of each vat to 
the top of that next below it in the series. The tanks are filled | 
with warm water, and in ¢ are placed two perforated vessels | 
filled with pulverized soda; at the expiration of 25 minutes 
these are removed to d and replaced by others; the vessels are 
thus transferred consecutively from the lower to the higher vats 
until all are filled, when the first are removed, drained, and | 
emptied. Each time that fresh soda is placed in the vat e an equal 
quantity of water is added to the upper vat, causing a transfer- | 
rence of the same amount of lye from each vat to the one below | 
it, until finally received in the clearing-tank /, where any imn- | 
purities are deposited. 

So’da-pa’per. A paper made by saturating fil- | 
tering paper with carbonate of soda. Used for inclos- 
ing powders which are to be ignited under the blow- 
pipe, so that they may not be blown away. Also _ 
used as a test paper. . 

So/da-wa’'ter ap’pa-ra/tus. Fig. 5278 shows 
an upright carbonic-acid-gas generator. The acid 


and water are charged through the bung A, and are‘ 


conducted by a pipe to below the diaphragm V7, on | 


Fig. 5278. ! 
> 


h~e 


Matthews’ Upright Generator. 


which the marble poured through the bung B rests. | 4 


On turning the handle Z, a four-winged valve causes 


this marble to drop through slits in the diaphragm) 4 


into the dilute acid beneath, where it is diffused by 
the agitator O on the shaft S. A is the generator 
discharge-valve. 


tains in connection with an apparatus for charging bottles fitted 


with gravitating stoppers. 
Each fountain is about two thirds filled with pure cold water 
through the apertures closed by the plugs & n, which are then 


inserted aud screwed home, The gas-washer is, in like manner, 
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Apparatus Jor charging Bottles with Aérated Liquid. 


The evolved gas passes through the pipe C into about two thirds filled through the opening at ¢, which is then 


the washer &, which is charged through the bung C, 


also closed. The discharge-valve ¢ of the acid chamber is then 
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SODA-WATER APPARATUS. 


closed by depressing 


ured into the generator through the bung f, and afterward 
marble, and the two are mingled together by turning the hand- 


wheel i on the agitator. The lever a is raised to open the valve 
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the lever a, which is locked by a cam 5, 
and sulphuric acid is poured in through a bung d. Water is same; the  seg- 


| 
| 


c, which admits acid into the generator, and the agitator turned 


until the required pressure is indicated by the gage. The gas 
passes by the pipe @ through the washer, and by turning the 
valve s is admitted to the middle fountain, where the agitator 


is set in operation by turning the handle 7, thoroughly inter- | 


mingling the gas and water. Then, through the medium of the 
stop-cock r, connection is made with the bottling-machine. This 


should be located at least six feet lower than the generating | 


bottle is placed neck downward in the socket 
and is secured by depressing a treadle. Ele- 


apparatus. The 
of the machine, 


_ which serves as a 


vating the hand-lever inserts a tube within the neck of the bot- | 


tle, and, by opening a gas-valve beneath the machine, charges 
the bottle with gas from the top of the fountain above. The 
lever is then depressed, and a cock on a pipe leading from the 
lower part of the fountain is opened, by which the bottle is 
filled with aérated water. When the middle fountain is emptied, 
the cock s is closed and g opened, thus utilizing the remaining 
gas in that fountain to charge in part the end one; 7 and q are 
then closed and p opened to complete the charge directly from 
the generator. When the proper pressure is thus attained, the 
cock q¢ is opened, permitting the gas and water to flow to the 
bottling apparatus as before, The bottling-machine is thus 
alternately put in connection with each of the fountains of the 
tus. ' 

In Matthews’ improvement on the ‘‘ Bramah’’ apparatus 
(Fig. 5280), water and 
gas are admitted to the 
induction-tube through 
two separate pipes. The 
working cylinder F is 
accurately fitted and 
packed around the sta- 
tionary tubular plunger 
D, and together with 
the pipes J J is vertical- 
ly reciprocated by a yoke 
G operated by the crank- 
shaft H of the hand- 
wheel. Ateach upward 
stroke, the gas and wa- 
ter pass through an up- 
wardly open- 
ing valve c, in- 
to the plunger 
D,and at the 
down stroke a 
valve at top 
of the plunger 
lifting, they 
*) are conveyed 
1} upward 


and dis- 
charged 
through 


near the top 
of the latter, 
which passes 
through a 
stuffing- box 
in the base- 
plate B, and 


carries two 
disks L M, 
having scroll- 
shaped 

sages ie 
neath, with 
their spirals 


———— ~~ in 
Soda-Water Apparatus. 
tions ; the gas 
and water circulate around the lower one of these, and are con- 
ducted to the other, where, after circulating in the opposite di- 
rection, they escape through a central discharge orifice into the 
condenser C. This circulatory movement, together with the 
churning reciprocatory motion of the disks, tends to insure the 
complete aération of the water. The condenser is provided with 
suitable outlets through the bed-plate for the attachment of a 
pipe leading to the bottling-apparatus and a pressure-gage or 
safety-valve. The pressure of gas in the condenser assists the 
down stroke of the pump, and there are no joints above the 
water-line a to be made gas-tight. 
Matthews’ method of making vessels for containing gases and 
pe gto under pressure consists in forming the cylindrical body 
several thicknesses of tough sheet-metal, as steel, coated with 
tin and united by sweating them together. This may be done 
by inserting several cylinders of slightly varying diameters, one 
within the other, or rolling a single sheet of metal into volute 
form, the mode of effecting the junction of the layers being in 


' valve, which is de- 


Yd | through J J of the pipe & is opened, permitting the 


| 


a | bottle-valve. 
series of holes | RATUS. 


| tube becomes elongated, 


such as stearine, which is to be melted 


the sods; or, on a large 


SODDING-IMPLEMENTS. 


either case the Fig. 5281. 


mental ends are 
formed in like 
manner, and simi- 
larly united to the 
cylindrical body. 
Vessels con- 
structed on this 
principle are used 
for holding the 
compressed = car- 
bonic-acid gas 


motor for the fish 
or self-propelling 
to o used in 
United States na- 
val service. 


Fig. 5281 is 
a filling-appa- 
ratus. 


The bottle a has 
a nozzle bcommu |. 
nicating with a | 
tube descending \) 
nearly to the bot- 
tom of the bottle, 
and having a ver- 
tically moving 


pressed either by 
a thumb-lever or 
by a Knob at top. 

The apparatus 
has a tubular 
standard c, at the 
top of which is an 
inclined guide d, 
carrying a sliding plate supporting the frame ¢, and raised by 
depressing a treadle. At the lower part of the frame is a shelf, 
having an orifice of sufficient size to receive the neck of the 
bottle. The upper part of the frame has two semicircular arms 
g, one of which is pivoted so as to swing open; the two em- 
brace the bottle, and are secured by a catch ; this arm is also 
provided with a shield to prevent the operator being injured by 
fragments, should the bottle burst. The bar d! holds the socket 
of the charging-pipe &, through which the aérated liquid flows. 
In charging, the bottle is placed in position in the frame, which 


Bottle- Filling Apparatus, 


is raised by depressing the treadle, bring- 


ing the nozzle ) into a socket on the end 
of the charging-pipe ; by a movement of 
a lever near ¢, the valve of the bottle is 
raised, and with the other hand the cock 


fluid to flow; when filled, the cock is 
closed, the interior pressure closing the 
See SIPHON-FILLING APPA- 


Fig. 5282 is Matthews’ age pF ge * 
for soda-water apparatus (No. 15,468, of 
1855). The tube A has offsets at one 
side in the form of hollow plates b. By 
forcing steam or other fluids into the 
tube, the effect will be to expand or 
press apart the horizontal portions of 
the offsets b; and thus that side of the 
roducing a 
deflection of the tube, which (by con- <5 
nection of the upper end of the tube shear 9 

with an indicator) will indicate the press- 5 

ure. The tube is made by electrotyping , 
upon a core of easily fusible material, Matthews’ Pressure- 
Gage for Soda- 
Water Apparatus, 


when the electrotyping has been fin- 
ished. This is one of the earliest appli- 
cations of metal formed by electro-deposition to a strictly me- 
chanical purpose. 


Sod-cut/ter. An implement for cutting sods or 
turfs from the ground. A paring-plow or sod-spade. 
Sod’ding-im’ple-ments. Tools for cutting sods 
and laying them down. 
A sharp bent - handle 
spade is used for cutting 


Fig. 5283. 


scale, a paring-plow 1s 
used. 

In laying down the 
sods, a curved knife is 


Sodding-Implements. 


‘used, and a flattening mallet for pounding the sods flat. 
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SODIUM. 


So’di-um. Equivalent, 23; svinbol, Na (na- 
trum) ; specific gravity, 0.972; fusing-point, 190° 
Fah. This metal was discovered by Sir Humphry 
Davy in 1807. Sodium is a white metal, oxidizes 
readily in the air, and rapidly on contact with water. 
If the water be previously heated, it is decomposed 
so rapidly and with so much heat as to intlame the 
hydrogen, 

The salts of sodium are widely diffused. 

Common salt (chloride of sodium), caustic soda, 
sulphate of soda (Glauber salts), carbonate of soda, 
etc., etc., are highly useful in the arts, in glazes, 
fluxes, medicines, gunpowder, soap, and in preserv- 
ing meat, asa condiment, etc., etc. See SoDA-APPA- 
RATUS. 

So’di-um A-mal’/gam. See AMALGAM, pages 
42, 73. 

Sod-plow. A plow long in the share and mold- 
board, adapted to cut and overturn sod. 

Sof. A plain cloth made of the hair of the An- 
gora soat. 

So’fa. A long, stuffed couch, with seat, back, 
and ends upholstered. 

The couchea of the Egyptians, Persians, and Greeks were ex- 
pensive and handsome. The latter obtained them from their 
Eastern connections, as indicated by the statement of Atheneus 
that. ‘6 Artaxerxes gave Temayoras the Cretan a tent of extraor- 
dinary size and beauty, and a couch with silver feet ; and he 
sent him also expensive coverlets and a man to arrange them, 
saving that the Greeks did not know how to arrange 4 couch. 
Plato the philosopher says: ‘Men now distinguish the couches 
and coverings with reference to what is put round the couch 
and what is put under it.’ And his namesake, the comic poet, 
says: — 

‘ There the well-dressed guests recline 
On couches rich, with ivory feet, 


And on their purplecushions dine, 
Which rich Sardinian carpets meet.’ 


For the art of weaving embroidered cloths was in great perfec- 
tion in his time.’’ — ATHEN.£Us (A. D. 220). 

Sof'fit. CArchitecture.) a. The lower surface or 
intrados of an arch. 

b. The ceiling of an apartment divided by cross- 
beams into compartments. 

ce. The under part of an overhanging cornice or 
projecting balcony. 

Soft’en-ing-ma-chine’. (Leather.) A machine 
of the nature of a fulling- 
stock, for beating the 
hides in water to satu- 
rate them, as a prelimi- 
nary to other processes. 
In that illustrated, the 
skins, in lieu of simply 
soaking, are placed ine 
the fulling-mill and wa- 
ter allowed to run into 
the same. Loose wool 
is collected by a wire at 


Fig. 6284. 


Machine sor Softening Sheep- Skins. 


bottom. The machine is especially employed in the 
soft or oil treatment of skins of sheep, goats, chamois, 
deer, cte. 

Soft Sol’der. An alloy used for soldering. 

Tinman’'s soft solder is usually composed of 2 tin, 
1 lead ; sometimes, from motives of economy, more 
lead is used; 14 tin to 1 lead is the most fusible 
solder of this kind made without bismuth. 


Solar Camera. 


quired enlargement. 
Solar Chro-nom/e-ter. A sun-dial adapted to 
i 


SOLAR CHRONOMETER. 
Pewterer’s soft solder consists of 2 bismuth, 4 tin, 
3 lead ; or, 1 bismuth, 1 tin, ] lead. See pages 62, 63. 
Soil-pul’ver-izer. (/usbandry.) A machine 
for breaking clods. A form of harrow or flanged 
roller, See CLOp-CRUSHER, Fig. 1334. 
Sollar. (Architecture.) A loft or upper chamber 
of a building. See SoLLAR. 
So'lar Cam’e-ra. (/’hotography.) An instru- 
ment for enlarging by sunlight. Usually for obtain- 
ing an enlarged positive from a negative on glass. 


The instrument is sometimes used in connection 
with a heliostat, which keeps the condensing lens 
directed to the sun. The board to receive the paper 
for the enlarged picture is placed in such of the 


| grooves in the box D as may be adapted to the re- 


See also Fig. 3676, page 1681. 


show mean instead of solar time. 


In Fig. 6296, the hour are Wa Ehas the divisions of time 
engraved upon it, and is set parallel with the equator, To this 
the arc A, which carries the gnomon frame, is centrally fastened, 
and so that the gnomon is parallel with the earth’s axis. The 
gnomon is a plate perforated by a longitudinal groove, one of 
whoee sides is formed by a curve, the co-ordinates of which are 


Fig. 5286. 


Solar Chronometer. 


respectively proportional to the sun's declination and to the 
difference between mean and apparent time for each day, or for 
successive series of dave sufficiently long to render the change 
in the equation of time graphically appreciable In the scale on 
which the dial is constructed, so that the shadow cast by the 
edge of this curve is thrown backward when the sun is fast, and 
forward when it is slow, to an extent equal to his variation from 
the inean or clock time, always indicating the mean time upon 


SOLAR ENGINE. 


22 


oY SOLDER-CASTING. 


the scale of the equatorial arc. The gnomon must be reversed 
after each equinox. 


So/lar Hn’gine. An engine in which the heat 
of the solar rays is concentrated to evaporate water 
or expand air used as a motor for a steam or air 
engine. 

Archimedes, concentrating the heat rays by mirrors, is said 
to have set fire to the Roman ficet before Syracuse; however 
this may be, Buffon, nearly twenty centuries afterward, proved 
that it was practicable. See BURNING-GLASS. 

Profeasor Mouchat, in France, iu 1861, and since, has con- 
trived various apparatus for cooking, distilling, baking, and 
heating the boilers of engines by solar heat. 

Captain John Ericsson has constructed several engines hav- 
ing boilers provided with mechanical devices, contrived by him 
for effecting the necessary concentration of the solar rays, which 
- he states, when collected from 100 square feet of surfuce, will 
effect the evaporation of 489 cubic inches of water per hour, — 
more than equivalent to one horse-power. This, however, is 
but a small proportion of the potential energy actually developed 
by the solar heat hourly received upon this area, which he esti- 
mates to be equivalent to that caused by the combustion of 
200,000 pounds of coal in the same time. 

These experimental engines have cylinders of 2 to 5 inches 
in diameter, with 6 inches stroke, and have no peculiar con- 
structive novelty; this being confined to the heat-concentrat- 
ing apparatus. 

Some are operated by atmospheric air heated toa temperature 
of 480°, and others by steam of much lower temperature. The 
speed attained has been in no case less than 100 revolutions per 
minute, while a regularand continuous rate of 300 revolutions 
per minute has been reached. 


So/lar Eye-piece. Invented by Dawes. An 
arrangement by which the light and heat are reduced 
in solar observations by observing only a very minute 
portion of the solar surface. 

Solar Lamp. Another name for the ARGAND- 
LAMP (which see). It has a tubular wick and cen- 
tral duct which admit air to the interior of the 
flame. See paye 142. 

Solar Mi’cro-scope. A microscope which 
throws the magnified image of an object illuminated 
by the sun’s rays 
upon a wall or 
screen. A sim- 
pleform isshown 
in Fig. 5287. ab 
isa mirror which 
receives thesun’s 
rays and reflects 
themthrough the 
concentrating 
lens c @ upon a 
transparent ob- 
ject to be mag- 
nified. This is placed just within the focus of the 
magnifying lens g h, which throws the image upon 
the wall or screen Z m, the size of the magnified fig- 
ure depending on the distance the instrument is 
placed from the wall. The room is darkened, usu- 
ally by a perforated shutter n o. This instrument 
has been now generally superseded by the OxyuHy- 
DROGEN Microscopr (which see). 

Solar Tel/e-graph. A telegraph in which the 
rays of the sun are projected from and upon mirrors. 
The duration of the rays makes the alphabet, after 
the system of Morse. It was proposéd to apply it 
to the use of the French army in Algeria, the posts 
to be established at twenty leagues from each other. 
See HELIOTROPE. 

Sol'der. A metal or alloy used to unite adjacent 
metallic edges or surfaces. It must be rather more 
fusible than the metal or metals to be united, and 
with this object the components and their relative 
amounts are varied to suit the character of the work. 


‘* Brass is united with brass only by pewter.’ — Lucretius, 
Book VI. 
Solders are distinguished by specific names, defining quality, 
.composition, or purpore, as hard, soft, white, spelter, gold, 
silver, copper, tin, plumber’s, pewterer's, button, ete. 


Fig. 5287. 


Solar Microscope. 


| Hard solders are such as require a red heat to fuse them; 

- they are employed for joining brass, iron, and the more refrac- 

‘tory metals. Soft solders melt at a comparatively low tempera- 

| ture, and are used with tin and Jead, of which metals they are 

‘wholly or in part composed. Common tin solder, composed of 
l tin and 2 lead, is perhaps the best-known example of this 
class. Spelter and silver solders are the most generally used 
among the hard solders. See ALLOY, page 63. 


SOLDERS. 


Soft. For lead: tin, 1; lead, 1}. For tin: tin, 1; lead, 2. 
For pewter: tin, 2; lead, 1. 

Hard. For brazing, hardest: copper 
ing, hard: tin, 1; copper, 4; sine a ¥ 
2; antimony, 1. 

Gold solder: gold, 1; silver, 2: copper, 3. 

Silver solder, hardest: 4 parts fine silver; l copper. Hard: 
8 parts sterling silver; 1 brass wire. Soft: 2 parts fine silver; 
‘] brass wire ; 4 part arsenic is sometimes added at the close of 
the operation, to make the alloy whiter and more fusible. 

Hard brass solder: 8 brass; l zinc or tin. Sof? brass solder: 
6 brass; 1 zinc; 1 tin. Foriron or steel. | 
; For sulgering tron and steel to brass: 8 tin; 391 copper; 7} 
zinc. 

White or button solder: 10 parts tin; 6 copper; 4 brass. 
Also, 10 copper; 8 brass; 12 spelter or zinc. 

Fine gold, laminated and cut into shreds, is used for soldering 
articles, as chemical vessels of platinum, and for gold alloys; 
silver for soldering German silver ; copper in shreds for iron. 

The alloy No. 8 in the list, page 62, 2 tin, 1 lead, is used for a 
variety of metals, as cast-iron and steel, tinware, copper and 
its alloys, lead and tin pipe, and Britannia ware, an appropriate 
flux being employed in each case. See list of melting points, 
ALLOY, puge 42. 

The fluxes generally employed for soldering, and also for 
welding, are — 

For iron: borax, or sal-ammoniac. 

For tinned iron: rosin, or chloride of zinc. 

For copper and brass: sal-ammoniac, or chloride of zinc. 

For zinc: chloride of zine. 

For lead ; tallow, or rosin. 

For lead and tin pipe: rosin and sweet-oil. 

For pewter : Gallipoli oil (an inferior olive-oil). 

For steel: sal-ammoniac, 1 part; borax, 10; pounded to- 
gether, fused, and pulverized. 

A liquid for use with soft solder is made by dropping small 
pieces of zine into 2 fluid ounces of muriatie acid until bubbles 
cease to rise, and adding 4 teaspoonful of sal-ammoniac and 2 
| aes ounces of water to the liquor. See SOLDERING ; also page 
| 68, ante. 

Soft solder is manufactured and sold in the form of ingots, 
cakes, or rods; the latter are sometimes prepared by forcing 
the metal in a semi-fluid state through a series of apertures in 
the bottom of a heated reservoir, in which the metal is poured 

' while fluid, by means of a ram operated by hydraulic power, in 

| other cases the rods are cast in cylindrical radial openings in a 
wheel, which is caused to rotate beneath the metal reservoir in 
a manner somewhat analogous to that employed for casting ty pe. 

The hard solders are prepared in irregular masses or grains; 
the finer kinds are drawn into strips or wire. 


Sol’der-cast/ing. A mode of making molten 
solder into 
sticks or drops 
for more con- 
venient use. 

In Fig. 5288, 
the solder con- 
tained within a 
steam-heated 
block is ex- 

ressed_ there- 
rom through 
the perforated 
bottom by the 
ram of a hy- 
draulic engine. 
The die -is 
pierced with 
numerous holes 
of the form and 
size of the rods 
to be produced. 

In Fig. 5289, 
the reservoir 

i containing the 
| melted metal is 
hinged by a bar 


8; zinc, 1. For braz- 
or brazing, softer: tin, 
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SOLDERING. 


to a standard on the frame, so as to be elevated when | 


required. The metal passes through an opening in 


Fig. 5289. 
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Drop-Solider Marhine. 


& 
the floor into the pockets of the periphery of the 
mold-wheel revolving beneath. 

To make spindle-shaped drops, pour the melted 
solder into cold water at as low a heat as the metal 
will run. Poura steady stream 4 inch in diameter , 
from a hight of 3 inches above the water. | 

Sol/der-ing. The process of uniting two pieces 
of the same or of different metals by the interposi- 
tion of a metal or alloy, which, by fusion, combines 
with each. In autogeneous soldering, the two pieces 
are directly united by the partial fusion of their 
contacting surfaces, without the intervention of an 
alloy. See Fig. 738, page 309. 


The modes of applying heat are: — 

The naked fire. 

Hollow furnace or muffle. 

Immersion in melted solder. 

Melted solder poured on. 

Heated iron not tinned. 

Heated copper tool tinned. 

Blow-pipe flame. 

Alcohol flame. 

Stream of heated air. 

This art was understood and practiced in ancient Egypt. 
Vases made of imbricated or overlapping plates, and supposed 
to be soldered together, are represented in tombs of Thothmes . 
III., 1490 8. c. Tin forms an ingredient in soft solder, and was | 
brought from Britain by the Phoenicians 10UU B. c., and prob- 
ably long before. Malacca also yielded tin in very remote ages. | 

The pieces which went to form the stand of the silver vase | 
presented to the temple of Delphi by Alyattes, king of Lydia, 
were of fron inlaid with gold, and were soldered together. This, 
if it were the second Alyattes, was about 617 B. 0. Soldering 
leaden pipes is mentioned by Vitruvius. 

Soldering was apparently unknown {fn Greece in the time of | 
Homer. Hammered plates, such as armor, were united by me- 
chanical fastenings, — nails, pins, rivets, cramps, and dovetails. 

In the ordinary process of soldering small articles, — as, for 
example, of tinware, — the workman places the two metallic 
surfaces together, and then, with his soldering-iron, which has , 
been previously heated to the proper temperature in a small 
charcoal furnace beside him, he melts off sufficient solder from - 
the stick or cake, allowing it to flow on, and between the parts | 
to be joined: the hot iron is then applied to the joint, so as to 
cause the solder to become uniformly fluid, equalize its distri- 
bution, and smooth ita exposed surface. See also CaN-SOLDER- 
ING Macuine, Fig. 1074, page 452. 

Large and heavy pieces of iron and steel are united by inter- 
posing sheet copper or brass between the parts to be joined, 
which have been previously cleansed by filing. They are then 
fastened together by wire, and the joint is covered with moist 
clay free from sand; this is allowed to dry, and the pieces are 
exposed to a blast until they become white-hot and the clay is 
vitrified ; lesa heat is required for brass than for copper. In 
soldering iron to iron, the pieces are cooled in water, but in 
soldering steel to steel they are cooled slowly ; brass solder is 
employed for articles of moderate size, either of iron, steel, or 
brass. Very fine iron or steel articles are united by pure gold, 
or hard gold solder, which is also employed for gold. Silver 
solder is used for silver, and sometimes for German silver. <A 
silver solder, composed of equal parta of silver and malleable 
brass, is also employed with small iron and steel articles. 

For brazing or hard soldering, the blacksmith’s forge is 
frequently used, but, in general, a special hearth similar to 
the forge, but more conveniently arranged for receiving large 
objects, is used, For large and long works, a flat iron plate 
stunding on four legs having a central aperture for the fuel 
and provided with tuyeres fed by a fan blower, and having a 


SOLDERING-APPARATUS. 
counterpoised hood suspended from the ceiling, is used. For 
small works, as articles of jewelry, the blow-pipe is employed, 
by which the flame of a lamp with a large wick is directed upon 
the object held upon a charcoal support. The Birmingham 
cheap jewelry makers employ & gas-jet, and support the object 
upon a disk of iron covered with a kind of mat composed of 


| fragments of wire and provided with a handle; the blast from 


a pair of bellows is directed upon the work by a tube. 
Great care is taken tbat the surfaces to be joined shall be 


' perfectly cleaned by filing or scraping: this having been done, 


they are placed in contact and held, if necessary, by binding 
wires; the granulated spelter and powdered borax or other 
proper flux are mixed in a small cup with a very little water 
and spread upon the joint by a slip of sheet-metal or a spoon. 
The article is now exposed to the heat, causing first the borax 
und afterward the solder to fuse and run into the joint, the 
operation being sometimes assisted by tapping. 

Silver soldering is effected in a very similar way. From its 
superior fusibility and on account of its not eating or gnawing 
away the edges of the joints, and, being more sparingly used, 
requiring less after filing and finishing, it is frequently employed 
in lieu of the cheaper kinds. 


Sol/der-ing-ap’pa-ra/tus. The soldering-appa- 
ratus for ordinary work with tin-plate and thin 
sheet-metals in general comprises soldering-irons (80 
called) of various sizes, a small portable furnace for 
heating them, and a box with a spout for holding 
and applying the rosin or other flux. 


The great demand for cans for containing oysters, fruits, and 
prepared meats has led to the invention of special machines 
through whose agency the work is greatly expedited. 

One of these (Fig. 5290) has collapsible arms which keep the 


Fig. 6290. 
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Can- Soldering Apparatus. 
body of the can expanded, and hold it while the flux and solder 
is being applied, automatically or otherwise, when the appara- 
tus is rotated. 

Fig. 6291. 


Solder-Pan jor Cans. 


In another (Fig. 5291), the ends of the can are successively 

dipped into a bath of molten solder, the support on which the 

can rests being so ar- 

Fig. 5292. as to protect 

ay, the bottom, the solder 

on | merely having accesa 
i} to the seam. 

In Fig. §292, the can 
is placed in a groove 
over a furnace ; a non- 
conducting material 
prevents acceas of heat 
to any part except the 
seam, which is Joined 
by the fusion of a strip 
of solder placed within 
th 


%) 
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SOLDERING-FURNACE. 2 


41 SOLDERING-MACHINE. 


Sol’/der-ing-fur/nace. A furnace, usually burn- | which may be adjusted by a side-screw to any desired hight; a 


ing charcoal but sometimes having gas-jets, used for 
heating the soldering- 
tools used by tinmen, 
plumbers, etc. 


Fig. 6293 has a cover D 
inclosing the tube through 
which the iron is presented 
to the fire, and which ex- 
tends sufficiently far inward 
to prevent the fire acting 
, directly upon the front 
H casing of the furnace. An- 

H other furnace present No. 
31 49,517) has a soldering-tool 
~ H passing through the fireand 
nrojecting on each side, in 
order that the work may be 
held up to it and moved 
along against the iron. 

Fig. 5294 is a furnace 
having pans on top for 
heating the ends of cans 
for soldering. The pans have a slight rim, which is of metal, 
and a central depression which is filled with gypsum or some 
other non-conducting substance, in order that the heat may 


Fig. 6294. 
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Fig. 5298. 


neces | 


affect no part but the rim. The pans have plates H (see small 
figure) extending down into the fire to conduct the heat to the 


In Fig. 5296, the can is attached to the end of a shaft, which 
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during its rotation causes each part of the seam to dip succes- 
Fig. 5296. 


sively into the solder-bath. 

A peculiar modification of the 
blow-pipe is employed by pew- 
terers. It consists of a common 
fron pot a having a close-fitting 
cover and apertures on each side 


with ign 
heat the blast of air which passes 
through the pipe c. The work 
is sc saga ou a revolving ped- 
estal 0, termed the gentleman, 


strip of solder is dipped in oil and applied to the joint with the 
right hand while the work is slowly revolved by the left. 

t has been proposed to apply the term galvanic soldering to 
the uniting of two pieces of metal by the deposit formed between 
them when submitted to electro-magnetic influence in the sul- 
phate bath. This method would seem too tedious and expen- 
sive to be of very general application. 


Sol/der-ing-ir/on. The tool whereby solder is 
melted and applied in the ordinary method of work- 
ing. It is, however, a block of copper, called a 
copper-bit, on the end of an iron rod provided with 
a wooden handle. See SoLDERING-TOOL. 

Sol/der-ing-lamp. An alcohol or oil lamp with 
a thick wick, adapted for the dentist and jeweler. 
The peculiar burner known as the Bunsen burner is 
much used. The gas is mixed with atmospheric air 
before inflaming, and the result is a hot, blue, smoke- 
less flame. See SrovE-BURNER. 

eee One for holding cans 
while being soldered or applying the soldering-tool 
to them while rotating. 

In lay imal the can rests on a rotating table B turned by a 
treadle 


operating the band-wheels C cand bevel gears G, and 
is held by a spring plunger g with spurs A; the soldering-iron 


is supported in a rest on the arm J and is applied to each part 
of the seam as the can rotates. 

Fig. 6298 has a gas-heated shallow metallic solder-pan. The 
boxes are placed, one at a time, upon the pan, with their lower 


Soldering- Stand. 


immersed in the solder thereon; the operation is com- 
holding them there an instant and then removing 
CAN-SOLDERING Macuine, Fig. 1074, page 452. 


| 

| edges 
| pleted b 
| them. 


SOLDERING-TOOL. 
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SOLE-CHANNELING MACHINE. 


Sol/der-ing-tool. The soldering-tool, generally 
termed a soldering-iron, used by tinmen and other 
workers in thin sheet-metals, consists of a copper 
bit or bolt having a pointed or wedge-shaped end, 
fastened to an iron rod with a wooden handle. It is 
tinned previous to being used by heating to a dull 
red, hastily filing off the scale, so as to produce 
a clean metallic surface, and then rubbing, first 
upon a lump of sal-ammoniac and next upon a 
copper or tin plate on which a few drops of 
soles have been placed, and afterward wiped 
clean with tow. Patient improved forms have 
been contrived. 

In Fig. 5299, the body A is made of cast-iron and has a 
dovetail mortise at 
the end,into which a 
tenon on the copper point 
B is expanded by driving 


Another has a copper 
int cast on to the iron 
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Soldering- Tool. 
y. 

In another (Fig. 5300), the bit is reversible, and may be pro- 

truded any desired distance beyond the socket in which it is 


Fig. 5300. 


Soldering- Bit, 


held, the rod to which the handle is attached being screw- 
threaded and Mga through the socket. 

In Sears’ (Fig. 5301), the copper tip @ is hollow at the base 
and receives the hollow handle 6, which is screwed therein, and 
is connected by a flexible pipe ¢ with a nozzle through which 
two pipes provided with cocks d d‘ project respectively air and 
gas. The gas is first let on, and as it escapes at the of a 


Fig. 5301. 


Soldering- Tool. 


is lighted, and the air-supply cock being then opened, a flame 
is maintained at the aperture in the handle 6, near the end of 
the tip a, at the point where the greatest heat is required, its 


intensity being regulated by means of the cocks dd’. A shield | 


eon the handle serves to deflect the heat back on the tip a and 
abe the hand of the operator. When not in use, the tip is 
serted in the hollow rest / 
Fig. 5302 shows the tools commonly used by plumbers for 
soldering and fitting pipes and joints. 


Fig. 5302. 
= a h i 


Plumbing and Soldering Tools. 


a, turn-pin. J, dresser. 

b, side edge, g; copper bolt. 

c, shave-hook. , copper hatchet. 
d, round iron. i,rasp. 

e, chipping-knife. k, ladle. 


Sol/der-mold. A device for casting solder into 
rods or pellets of convenient form for use. 


i SS 


ot 


In Fig. 5303, the molds B B are 
toothed beneath, and are engaged 
by a pinion C, causing them to 
slide in grooves beneath the res- 
ervoir E, from which they are 
filled by raising the gate G. The 
reservoir is heated by a furnace ¢ 
below it. 


Fig. 5308. 


Molding Tinners’ Solder. 


A mold in which solder is cast into bars. Fig. 6304 is simply 

a plate having a series of grooves and provided with a loop or 
handle at one end for lifting and turning out 
| the bars when cool enough. See also Sotper- Fig. 5304. 
CASTING. 

Sole. The bottom or bearing part 
of an object, as a crane, wheel-felly, 
gun-carriage, plane, rudder, ete. 

Sole and sil/ occupy, generally speak- 
ing, the same relation to any object to 
which they are attached or to which 
they refer, and the words are derived 
from the same verbal root. 

1. (Shoemaking.) The bottom part 
of a boot or shoe. 

2. (Agriculture.) a. The lower part 
of the plow which runs in contact with the bottom 
of the furrow. It is generally only the lower sur- 
faces of the share and landside. 

_ 6. The bottom of the furrow. 

3. (Vehicle.) <A strip of metal or wood fastened 
beneath the runner of a sled or sleigh to take the 
wear. 

It is made of hard wood for farm-sleds, dry sugar- 
tree or red beech being excellent. 

Bob-sleds are shod with an amalgam cast-iron (so 
called). 

Sleighs are soled with band iron or steel. 

4. (Machinery.) a. The top or floor of a bracket 
on which a plummer-block rests. See BRACKET. 

b. The plate which constitutes the foundation of 
a marine steam-engine, and which is bolted to the 

5. (Hydraulics.) The lower edge of the barrel of 
keelsons, 

a turbine or water-wheel. 
| 6. (Mining.) a. The seat or bottom of a passage 
‘inamine. The floor of a gallery. 

b. The bottom frame of a wagon. 

7. (Fortification.) The bottom of an embrasure. 
The si// is the inside edge of the sole. 

8. (Metallurgy.) The floor or hearth of the metal- 
chamber in a reverberatory, puddling, or boiling fur- 
nace. 

9. (Shipbuilding.) a. The bottom plank of the 
cradle, resting on the bilgeways, and sustainin 
the lower ends of the poppets, which are morti 
into the sole and support the vessel. 

b. An additional piece on the lower end of a 
rudder, to make it level with the false keel. 

10. (Joinery.) The lower surface of a plane. 

Sole-beat/ing Ma-chine’. (Shoemaking.) A 
machine for finishing boots and shoes, — pressin 
the sole and laying the channel. The swinging 
has two forms, in order that a shoe may remain 
under pressure upon one while the operator is pla- 
cing another shoe upon the second. The pressure is 
given by the treadle, which brings down the upper 
platen upon the channeled sole. 

Sole-chan’nel-ing Ma-chine’. A machine for 
cutting a groove in the sole of a shoe in which the 
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SOLE-CHANNELING MACHINE. 2243 SOLE-FINISHING TOOL. 


oo 


Fig. 5305. ‘slipped into the end of the jointed arm, which arm 
ho ts the tool in a perpendicular position. Then the 
operation of channeling or beveling is performed by 
‘drawing the tool around the sole, using the ogy of 
the sole as a guide to determine the cut of the knife 
or knives, the shoulder on the tool resting against 
‘the edge of the sole as the tool is forced along, turn- 
| ing the table as is necessary. 
| §$ole-cut/ting Ma-chine’. One in which sole- 
shaped pieces are cut from the side or from strips of 
leather. 

The ordinary hand-cutters have dies the shape of 
the sole, driven by a mallet. Ora sheet-me at- 
tern is laid on the leather, and its edge followed by 
a knife. 

In machines, several plans are adopted. One has 
a vertically moving sole-shaped die, which is brought 
down upon the leather fed. upon a table beneath. 
Or a roller has projecting blades shaped alternately 
like the respective sides of the sole. The strip is 
passed along the bed, beneath the roller, and issues 
as soles and waste scraps. 

Another sole-cutting machine is one in which the 
leather and the metallic pattern are clamped to a 


7~ | " Fig. 5307. 
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Beating-out Machine (Shoe-Machinery Manusacturing Co.). Saeee ss i 
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sewing-stitch may lie and be protected. In Spear’s 
machine, the sole being fastened to the turn-table, 
the tool to be used for channeling or beveling is 


il Sana ] | 


Sole- Cutting Machine. 


circular revolving table. The knife is supported on 
swivelled arms and follows the edge of the pattern, 
| being actuated by a cam and a toothed foot-lever, 
which also raises a weight to perform the return mo- 
tion. See also SOLE-ROUNDING MACHINE. 
Sole-fin’ish-ing Tool. A burnishing-tool for 


Fig. 5308. 
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Sole- Finishing Tool. 
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i | the edges of soles. In the example, the 

=== Re SSS ; tool-head is a four-sided prism, except 

at its guide, where it approximates to a 

Se SS frustum of a four-sided pyramid. A re- 
Spear’s Sole-Channeling Machine. versible edge-block is applied to each face of the 
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SOLE-LEATHER ROLLING-MACHINE. 2244 SOLUBLE GLASS. 


head revolving thereon, and has finishing ends of | tinuous inner cylinder concentric with the axis of 
different sizes and shapes. The edge-block is con- | the wheel, and upon it the buckets are built. 
nected with the head by adjustable clamp-screws. | Sole-round/ing Ma-chine’. A machine for 
See also EDUE-TOOL, page 773. giving the curved contour to strips of leather de- 
Sole-leath’er Roll'ing-ma-chine’. A ma- | signed for soles. The pattern is attached to the top 
chine to compact and consolidate leather, either in | of the blank, and ake in contact with the guide 
-  whilethefeed-rollers7k are turned, 
and the blank is cut to form by 
the knife attached to the block a. 
Sole-shap/er. See So.z- 
MOLDING MACHINE. 


Fig. 5309. 


_ Fig. 5311. 


Sole-Rounding Machine. 


' $Sole-tree. (Mining.) A piece of 
+ wood belonging to a small windlass to 
draw up ore from the mine. 

Sol’id New’el. (Joinery.) A post 
— “3 into which the ends of winding stairs 

Sole- Leather Rolling- Machine. are built. A hollow newel winds 
around a well-staircase. 
the side or strip or after being cut out and shaped. Sol/lar. 1. (Afining.) a. One of the platforms 
The pressure of the rolls is regulated by the treadle | at the ends of the successive ladders in a mine. 
and intermediate levers. . 6. A mine entrance. 

Sole -mold'ing Ma-chine’. (Shoematking.) 2. A loft. 
The operation of this machine comes before the parts So/lo-graph. A photogra yh. 

are assembled upon Sol’u-bil/i-ty. Susceptibility of a body to bei 
Fig- 5310. the last. The sole | dissolved in a liquid. See Storer’s ‘‘ Dictionary o 

is molded by it to | Solubilities,” Cambridge (Mass.), 1864. 
fit the bottom of | Sol/u-ble Glass. Also generally known as zra- 
the style of last | ¢er-glass. An alkaline silicate which is soluble in 
which is in use. | water, but remains unaffected by ordinary atmos- 
The lower platen | pheric changes. 
is forced against It was first observed by Von Helmont, in 1640, 
the upper by the | and was subsequently, in 1648, made by Glauber 
treadle and toggles, | from potash and silica, and by him termed fluid 
and is mosciel by | silica. 
springs. It is employed as a fire-proof coating for various 
So’/len. (Surgi- | substances, and latterly important as a constituent 
eal.) a. A cradle | of artificial stone. All glass is chemically a silicate 
for a broken limb. | of some alkaline or metallic oxide ; but those kinds 

b. A tent or tilt | alone in which the silica is combined with soda or 
of splits or wands | potash without a third substance being employed, 
to hold the bed- | are soluble in water. 


clothes from con-| ¥Formuch that is valnable in the prepare Hon and Lepplication 
tact wit of water-glass or soluble g we are inde to Dr. Johann 
or sore en Fuchs, of Munich. He announced his success in 1825, and 


_ Sole-plate. 1. 
(Steam.) The 
Soundation-plate or 
bed-plate of an en- 
gine. See Sour. 
2. (Hydraulic 
- Engineering.) The 
back portion of a 
water-wheel buck- 
et. Itis frequently 
formed by a con- 


| 
published a pamphlet shortly before his death, in 1856. 

Mr. Ransome, of Ipswich, England, has also contributed to 
the success of the process. _It forms an essential ingredient of 
Ransome’s artificial stone. 

It has been used in painting on glass; surfacing stone, wood, 
and other materials to render them water-proof; covering roofs, 
for the same purpose ; glazing scenery or paintings; a3 a men- 
struum for carbon, in making indelible ink. It has been used 

| to arrest the wear of the stone, on the Cathedral of Notre Dame, 
Paris, and the new houses of Parliament, Westminster, Eng- 
land. 

Soluble glass may be prepared by either the tet or dry way. 
In the former, flint nodules are broken and calcined, added to 
a solution of caustic potash or soda, and exposed for a time to 
intense heat. 


SONOMETER. 


SOMERSET. 22 
In the dry way the constituents are fused together in the | 
solid state, and afiawacd dissolved. Four kinds are employed, 


known as the potash, soda, double, and clear silicates. The first 

is com of 15 parts pulverized quartz, 10 purified potash, 1 

pulve charcoal. These are well mixed, and e toa 

strong heat in a glass-mel pot until thoroughly fused. 

When cool, the mass is broken in pieces, and boiled for about 

3 hours in 5 times its weight of water, more water being occa- 

added to replace that lost by evaporation. When 
thoroughly dissolved, it is viscid, and may be used in this state 
or — farther diluted. It should be preserved in well-stopped 
vessels. 

The soda silicate is composed of 45 parts pure quartz, 23 an- 
hydrous carbonate of soda, and 3 pulverized charcoal; these 
are fused and treated in the manner just described. By substi- 
tuting the i toot sulphate for the carbonate of soda and 
using about 8 es more charcoal, a cheaper ey eo is pro- 
duced. Buchner’s formula for soda water-glass is, pulverized 

uartz, 100; calcined glauber salts, 60; carbon, 15 to 20 parts. 

e double silicate is composed of 100 parts quartz, 28 purified 
potash, 22 neutral anhydrous carbonate of soda, and 6 pow- 
dered charcoal. This mixture fuses more easily than either of 
the others. In its place three parts of the first and two of the 
second solutions, which mix freely together, may be employed 

The mixed silicate forms with sand an excellent cement, con- 
verting it into a stone-like mass, and is also useful for filling 
cracks in walls. Marble dust, or chalk made into a paste with 
water, dried and saturated with the silicate, forms a mass little 
inferior in hardness to marble, and capable of taking a fine 

. Amixture of marble dust and the silicate of soda forms 

a cement which adheres either to stone or wood. Oxide of zinc 

combines with the silicate, forming a paste, which may be rolled 

into sheets resembling slate. 

The clear silicate is applied for fixing the colors of pictures. 
It is made by fusing 3 parts Sain anhydrous carbonate of soda 
with 2 of powdered quartz, the compound being boiled as be- 
fore. This is kept in aconcentrated solution, and for use 1 part 
is mixed with 4 parts of the concentrated potash silicate com- 
pletely saturated with quartz. 

The fixing water-glass of Von Fuchs is used for fixing the 
colors in stereochromy, and is composed of silica well saturated 
with potash, water-glass, and a silicate of soda, obtained by 
melting together 3 parts calcined soda and 2 of pulverized 

uartz. 

? The prepared water-glass of commerce is made by boiling the 
dered water-glass in water, forming solutions known as of 
and 66° respectively , those amounts denoting the respective 

amounts by weight of solid water-glass contained in 100 parts 

of the solution. 

Wall paintings are fixed by water-glass in a much more du- 
rable manner than ordinary frescoing. The ground may be simi- | 
lar to that employed for frescos, or a water-glass mortar may 
be employed, composed of about 10 parts dry sharp sand, 3 _ 

uicklime, and 2 dry pulverized chalk or limestone, worked to 

e proper consistency with dilute water-glass. Water-colors, | 
not too heavily laid on, are applied, care being taken to reject 
organic colors, which are fugitive, and such others as have a_ 
tendency to combine with the glass. When the picture is fin- 
ished, the whole is fixed by an application of the water-glass in 
thin jets from a rose nozzle syringe. The process has received 
the name of stereochromy. 

Water-glass is also used as a vehicle for painting upon glass, 
various metallic oxides and salts bein st ag as the coloring 
mediums, the compound becoming c y united with the 
silicious surface of the glass, so as to resist the action of water. 

It also is made up into a paint or cement 
with clay, whiting, chalk, calcined bones, pow- 
dered , or litharge in various comb 
tions. It makes a very strong and adhesive 
compound. 

The theater of Munich, Bavaria, 
was ge with a composition in 
which 10 per cent of yellow clay was 
added to soluble glass. 

Dobereiner’s formula givesa soluble 
glass suitable for coating woodwork : 


Carbonate of potash...........- 70 
Carbonate of soda.......... nee 08 
Ground flints or quartzose sand 152 
276 
Another formula given is: — 
Carbonate of soda (or carbonate of potash, 10) 8 parts. 
Pare: MOG iwikieiys chitin shSee ean er cocccccsde pares. 
CRO. aa 5 einen d 6 v7 6400's CE 4) ges BEEHOS SCED 1 part. 


The product dissolves in boiling water. 

The addition of hydrochloric acid causes the silica to separate 
as a transparent, tremulous jelly. This is hydrate of silica, is 
not soluble in water or acids, may be preserved in a gelatinous 
condition, but crumbles when dried, 


Som/er-set. (Saddlery.) A saddle padded be- 
fore the knee and behind the thigh ; originally made 


for Lord Fitzroy Somerset, who had lost his leg be- 
low the knee at the battle of Waterloo, and from 
whom it takes its name. 

Son/i-fer. An acoustic instrument for collect- 
ing sound and conveying it to the ear of a partially 
deaf person. It is an instrument of metal, of a bell 
shape, and is placed upon a table with its mouth in 
the direction whence the sound proceeds ; the volume 
of sound is collected in the bottom of the instru- 
ment, and conducted by a flexible pipe to the ear. 

Son-nette’. (Music.) A clapper or castanet hav- 
ing a movable tongue, which strikes the stick and 
forms a clinking accompaniment to music or the 
dance. 

ae used in a band as a tinkling accompani- 
ment. 

o-nom/e-ter. An instrument devised by Mar- 
loye for determining the number of vibrations made 
by a string emitting any musical sound. It is pro- 


vided with a series of weights, to vary the tension 
of the eentral string, the others being tuned by pegs, 
and has three divided scales, one corresponding to 
the modified chromatic gamut, another to the true 
chromatic gamut, and the third the French meter 
divided to thousandths. 

The following table gives the notes, the number of their vi- 


brations, and the duration of their residual sensations. (The 
French notation, used by Kénig, is adopted.) 


Duration of 
Note. No. of Vibrations Residual Sensation 
per Second. of the Sound. 
rer Ever ree 64 1/,, second. 
C, sseeeer ee eeee eres ease eeee * 128 Vigg as 
Prikcheeweds ashaeover ee 256 ) 
Begs c6 estes Owen ghacws see ost Yee © 
ids scaternesurgesnaen 512 i * 
Bokkicsins dvacsvectaweases 640 Ve * 
G, eee eeeceseerse sees eeeeeee 768. Vio ‘? 
Ogesscccvcscsoccseccenssac 1,024 liiss |“ 


2. A device for 
testing the hearing 
capacity of a pa- 
tient. It consists 
of a small bell ona 
table, and caused to 
make a_ definite 


number of vibra- 
tions in a given 
time. 
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Arrangement of Sugar Filters and Pans. 


SOOCEY. 2246 SORTING-MACHIN E. 


Soo/cey. (Fabric.) An Indian mixed striped | Fig. 5317. 
fabric of cotton and silk. _ 

Sor'/dine. (Jfusic.) A little implement placed 
on the bridge of a stringed instrument, in order to 
deaden the sonorousness and give it a mournful 
sound. A mute. See Plate LXI., Bonanni’s ‘‘Istro- 
menti Armonici,” Roma, 1776. 

Sor/ghum -e-vap/o-ra-tor. <A furnace with 
pans for boiling the expressed juice of the sorghum 
or imphee. 

Fig. 5313 shows an apparatus consisting of a series of filters 
and pans. The juice is first purified in the filters A C, passes to 


settling-troughs, is conducted by pipes to the pan G, where it is 
brought toa boil, passed through «# hot filter, and thence to 


E es 


pans / K L M in succession, by which it is condensed. 

Figs. 1888, 1889, 1890, pages 812, 813, show evaporators with 
pans in succession and in steps; also a rocking-pan with a 
sinuous track for the juice. 


Fig. 5814. 
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Sorghum- Mil. * “aM 


9. An instrument for stripping leaves from the 
stalk, previous to crushing. 

Fig. 5315 combines the two. 
The movable jaw is opened and 
the stalk gripped; a motion 
downward strips off the leaves, 
and a draw motion cuts the 
stalk at the ground. 

Sor’ghum-mill. A machine 
4 a ae = for grinding the stalks of the sor- 

Pet eke fl ghuin (Holcus or Sorghum sac- 

r : r ‘a Soe eee a cn charatum)orimphee. One varie- 

; a | Soi DO aneeee eaten mrecersceee terete) ea ty isalso known as the Chinese 

ee 7 | ee, ae LAY a aera oe ee is prob- 
pigca ttt, rrrorn iA ably African. lere are man 

= Botan, TY, varieties It is closely allied sl 
WY the dourra and the broom-corn. 

The cane is pressed between 

ee ae oe " ee vertical rollers, and the juice is 

shows an arrangement of pans on carriages by | collected in the bed-plate, which has a ridge around 

mnieh they may De brought inte: the ree peer it, and is thence dibaned into tub, bucket or Cis- 


cession over the furnaces. Each evaporating-pan — 
tern. See also CANE-MILL ; SUGAR-MILL. 
Fig. 5816. 
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Sorghum- Evaporator. 


The use of the “ Turkish’ and the “ American corn ”’ stalks 

fel for yielding a saccharine juice was recommended in an English 

magazine of April 1, 1800. The former appears to have been a 

sorghum or imphee,as the brushy top was farther recommended 

for brooms. The author also recommends the American green 

corn, ‘split into quarters and fried in batter like young arti- 
chokes.” ©ob and all it should seem! ‘ 

The subject of the use of maize-stalks for yielding molasses is 
considered in the Agricultural Reports of the Patent Office, 
about 1846; see also M'Culloch’s Report on Sugar and Hy- 

| drometers, 1846. 

| Sor'ghum-strip’per. (Husbandry.) A knife 
for stripping the blades from cane-stalks. See CaNE- 
KNIFE, page 444; SORGHUM-ENIFE. 

Sor-ren’to-work. Fret carving, done by a jig- 

saw. Asa lady's employment, it is rather a minia- 
' ture form of the usual productions of the scroll or 
fret saw. Brackets, card-cases, and the more deli- 
is pivoted to a truck, by which it may be moved | Cate articles of household adornment are thus made, 
slong ark e Trom one furnace to another, or from | the effect being much enhanced by carving. 
e place of filling to that of deposit. The support- Ss lating. , i 
ing casters may be turned 90° to allow of running abe eee ) mane ever parole pours Specs, 
over all portions of the rectangular track. The So a a el el aaiediaaeied uama aaa 
pans may be tilted to discharge their contents. Out of sorts means that some are exhausted. 
ae Fig. 5316, an outside filtering pocket is filled To run upon sorts is with work which requires an 
Mines Filbieqocret and er eee aa, unusual number of certain kinds ; as an index, which 
parting with the scum and feculencies which are | Tequires & disproportionate number of capitals, or a 
4 retained by the wool. Thix keeps yp a continued . tabular statement in figures, which makes a run upon 
‘ Knife ir cyreulation and straining process. the figures, etc 
t : ' . é 
Citing Sor. Sor'ghum-knife. 1. A sword or; Sort/ing-ma-chine’. Fig. 5318 is a machine 
ghum. machete for cutting sorghum-stalks. for gaging leather strips as they are cut from the 


Pan and Self-Skimming Arrangement. 


SOUGH. 


hide to certain regulated sizes. The stri be- 
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SOUNDING-APPARATUS. 


- Sound-board. 1. (Music.) The upper surface 


tween two rollers c d, the lower one of which turns | board of a wind-chest in an organ. 


in fixed bearings, and the upper is journaled in a 
lever g, which operates a rack and a pinion carrying 


Leather-Sorting Machine. . 


an index, which indicates upon a dial the degree of 
separation of the rollers corresponding to the thick- 
ness of the leather then passing between them, and 
enabling the operator to assort the strips. 

Sough. 1. (Civil Engineering.) A small drain 
at the foot of an embankment, to convey the surface 
water from it into a side drain. 

2. (Mining.) a. An adit or day level for carrying 
off water. 

b. The entrance to a mine. 

Sound. (Surgical.) (Fr. Sonde, a canula or di- 
rector.) A long instrument (« 8, Fig. 5319), usually 
of metal and partaking of the nature of a probe. 
Used especially in making explorations in the blad- 
der in search of stone. It is inserted through the 


Fig. 5819. 


urethra, and a peculiar click is heard when it comes 
in contact with stone. 

c is Skene’s uterine sound. 
being in contact with the fundus, the section havin 


° 


a button on the end is projected telescopically unti 
it comes in contact with the cervix, and the distance 
from the button to the end of the sound is the length 
of the womb. 

Leaden sounds are used to follow the curved path 
of a glancing ball. See PRoBE. 


Sonde de Anel; asilver stylet with awl-point, used in probing 
the lachrymal és 

Sonde de Belloc ; au instrument for plugging the nasal forsee 
in cases of hemorrhage. A curved silver canula, open at both 
ends, and furnished with a button, to which the epistaxis plug 
is attached, and with which the posterior nostril is stopped. 

Sonde Brisée; a probe in two sections, which screw to- 
gether. It is blunt at one end, and has an eye at the other, 60 
as to be used as a probe or seton needle. 

Sonde d Conducteur ; a guide for a catheter. It is introduced 
in company with a catheter of small size, open at the beak. 
The catheter being withdrawn, leaving the Sonde in position, 
the latter acts as a director in introducing a larger catheter. 

Sonde de Saforest ; a small nasal probe, or crooked canal, for 
throwing injections. 

»or Pincers of Hunter; a silver canula, containing a 

wire, which is fenestrated, and has a pairof scaops which spring 

as they emerge from the beak of the canula, and by re- 
traction clasp calculi in the urethra. 


It is pierced with channels, which communicate with the 
ducts below the respective pipes of the organ. These channels 
are guarded by spring valves, which are depressed by their ap- 
propriate keys on the manual, allowing air to escape from the 
wind-chest to the particular pipe or pipes as the keys are moved. 
The valves play between thin bars of wood, which divide the 
under surface of the sound-board into a series of parallel parti- 
tioned spaces. : 

On the upper side of the sound-board are grooves pierced with 
holes, which arc commanded by the register slides of the respec- 
tive stops. As the slide is pe to open the holes, the com- 
munication is permitted to the pipes of a given stop, when the 
valve is depressed by the key of the manual. When more than 
one slide is opened, the opening of a given valve by the key 
admits air to 60 many pipes, which sound the corresponding 
notes according to their pitch and quality. See Sounpine- 
BOARD. 


2. A canopy over a pulpit, to direct the sound 
toward the audience. 

3. (Carpentry.) Deadening.’ A partition or an 
additional division between two apartments, to pre- 
vent the propagation of sound from one to the other. 

Sound—board’ing. (Building.) Short boards 
disposed transversely between the joists, in order to 
hold the pugging, which is designed to prevent the 
transmission of sound. 

Sound-bow. That part of the bell on which 
the clapper strikes. The sound-bow is the point of 
greatest thickness, and is considered as unity in 
stating the proportions of the bell. 


Sound-bow in thickness .......... swish asa areca lowe a eleteie 1 

Diameter at the mouth ......... CLR ERA vas oes 16 

Diameter at the shoulder .......cccsccceceeecccces 7.6 
Sound/er. <A device used in telegraphy in lieu 


of a register, the communications being read b 
sound alone. It consists of an electro-magnet with 
an armature having a lever attached thereto. The 
movement of the armature as it is attracted by the 
electro-magnet or withdrawn by a spring being lim- 


The end of the probe !_ /P 
(xu 


ited by two stops, between which the end of the 
lever plays and by the striking of which the sound 
is produced. In Fig. 5820, the posts which support 
the armature lever and the contact screws are mount- 
ed upon a bridge-plate supported at its ends upon an 
insulator-board, so as to give greater resonance to 
the blow of the armature. 

Sound'er-mag/net. (TZelcgraphy.) The magnet 
which operates the sounder in the receiving appara- 
tus. In Fig. 5821, the coil B is inclosed in a metal- 
lic box, the ends of which are maintained in a state 
of tension by means of a screw-rod C, which carries 
the anvil D on its end, the object being to increase 
the sonorousness of the vibrations caused by the 
pivoted sounder striking the anvil, and which are 
propagated through the hax. Sis the spring which 
draws back the sounder after each impulse of the 


agnet. 
Sound/ing - ap’pa-ra‘tus. (Nawtial.) The 
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Fig. 5321. 


tackle or sd ee dee employed by mariners for ascer- 
taining the depth of water and for ee up speci- 
mens of bottom. The depth and the character of 
the ground, when on soundings, generally enables 
the navigator to ascertain approximately the dis- 
tance from land and the position of his ship. 

The lead and line are still in universal use. The 
former is elongated, has an eye at one end to receive 
the line, and a cavity, which is partially filled with 
an arming (tallow), at the other, to which the ground, 
especially if it be sand, shells, or fine gravel, adheres 
when the lead strikes the ground. 


The common hAand-lead for sounding weighs from 7 to 11 
pounds, and is used with 20 fathoms of line. 

The leadsman stands in the channels and casts the lead for- 
ward. The line is marked to fathoms below 5, and at 7, 10, 13, 
17, 20 fathoms ; the numbers between are called deeps, being 
estimated by the dip of theline. Thus: by the mark, twain ; by 
the deep, 6. When great accuracy is required, the line is marked 
to fathoms and feet, and the leadsman is required to call out 
— to the nearest foot. See MARKs AND Deeps, page 


The deep-sea lead weighs 25 or 30 pounds, and has a much 
longer line, marked every 10 fathoms. The lead is dropped from 
the forepart of the vessel; the line being carried outside of the 
rigging from the after-part, where it is held. 

or the deepest soundings the ship is hove to, and carefully 
constructed apparatus is used. 

‘* A deeper sea than that of Sardinia has never been sounded 
measuring, as it does, according to Posidonius, about 1,006 
fathoms.’’ — StraBo, Book I. Chap. 3. 

The catapirater of the ancients differed in no respect from our 
sounding-lead and line. Its use is mentioned by Herodotus, 
St. Paul, and others. 

Previous to some 25 years ago few attempts had been made to 
obtain bottom at depths beyond 200 to 300 fathoms. 

In 1849, the United States schooner ‘‘ Taney ”? was fitted out 
for the purpose of looking up a number of the rocks, shoals, and 
“ vigias ? which had long disfigured the charts of the Atlantic 
Ocean, and for ascertaining, if practicable, its depth; for this 
purpose she was provided with a large quantity of wire, to be 
used in lieu of sounding line; this was to be cut when bottom 
had been reached, involving the loss of the wire and sinker. A 
number of unsuccessful casts were made, the materials and 
methods employed proving unreliable. 

In 1851, the United States brig ‘‘ Dolphin’ was fitted out for 
the same objects, under the command of Lieutenant (now Ad- 
miral) 8. Phillips Lee, twine being furnished in lieu of wire; 
after numerous experiments it was found that by sounding from 
a boat and taking proper precautions, bottom could be obtained 
with reasonable certainty at depths exceeding 3,000 fathoms; a 
line of soundings was run from near the middle of the Atlantic to 
the Cape de Verde Islands, thence to the coast of South Amer- 
ica, and thence again to the United States, the greatest depth 
attained at which bottom was reached being 3,825 fathoms to the 
southward and eastward of Bermuda. One, two, or sometimes 
even three 32-pounder shot were used as sinkers, and when bot- 
tom had been reached, the boat, anchored thereby, was used for 
testing currents at and below the surface. 

A subsequent cruise in 1852-53, when the vessel was pro- 
vided with the sounding-apparatus then just invented by 
midshipman J. M. Brooke, United States Navy, confirmed the 
results previously obtained. 

This consists of a rod a, having pivoted horns 6} at its upper 
end, to which the sounding-line c is secured. Two wires d d ex- 
tend from the horns, around the shot or lead, which is perforated 
for the reception of the rod, and are secured to a washer e¢ be- 
neath it. On striking bottom, the rod is thrown up, releasing 
the wires from the shot and enabling the rod to be drawn up 
by itself. A small Stellwagen cup may be attached for procur- 
ing specimens of bottom. This was the first device by which- 
specimens of bottom from great depths — 2,000 fathoms or more 
— were secured. These were found to consist principally of 
minute infusorial shells, which were then supposed to be deni- 
zens of the upper regions of the sea, and had sunk to the bottom 


| of low forms of animal life at the 
test depths which have yet 
n reached. 

Reference has been made in va- 

rious works to a sounding of 

| 7,706 fathoms, said to have been 

| obtained by Captain Denham of 

_H. M.S. ‘ Herald,’’ off the river 
Plate; therecan be little doubt, 
however, that when this amount 
of line had been run out the ship 
was miles to leeward of the sink- 
er (a 9-pound races and no sub- 
sequent sounding in any part of 
the world leads us to infer that 
the ocean anywhere attains near- 
ly this enormous depth. 

The latter cruise of the ‘‘ Dol- 
phin” and soundings subse- 
quently made by other vessels 
established the existence of a pla- 
teau extending from Newfound- 
land to the coast of Ireland, 
having a nearly uniform depth of somewhat over 2,000 fathoms; 
upon this the transatlantic cables have been laid. 

A similar investigation is now being made of the bed of the 
North Pacific. The United States steamer ‘‘ Tuscarora,” Com- 
mander Belknap, has ascertained that the depth of water grad- 
ually increases with a gentle slope from a noht 115 miles west 
of San Diego, California, in 1,915 fathoms, to a point 400 miles 
east of Honolulu, where it reaches 3,054 fatlfoms: at the shore 
ends of this line the soundings are more irregular, indicating 
the presence of submarine mountain-ranges. 

The Pacific will also form the cruising-ground of the ‘‘ Chal- 
lenger,’’ which vessel, being provided with ample apparatus, not 
only for sounding, but for obtaining specimens of bottom, and 
having fully demonstrated the practicability of procuring living 
organisms at depths exceeding 2,500 fathoms, will no doubt 
throw much light on the sea depths and their inhabitants. 

The British admiralty now employs a cast-iron sinker, weigh- 
ing 3 ewt. (for soundings of 2,000 fathoms and upward), through 
which is passed a valved tube for bringing up imens ; the 
weight is detached on reaching the bottom, but it is now pro- 
posed to raise it; in either case steam is employed for hau 
in the line. In making a sounding of 2,000 fathoms, some 
minutes is required for the descent, and 45 minutes in rer 
in. The line employed is § inches in circumference, and wi 
bear 4 ton weight. 

Sir William Thomson proposes the use of steel wire. With 
this, using a 30-pound lead, he states that he obtained bottom 
in the Bay of Biscay at 2,700 fathoms. 

In the sounding-apparatus of Professor Trowbridge, the coil 
of line is inclosed in a hollow cylindrical case, which is con- 
nected with the lead, and unwinds from the center as the latter 
descends, avoiding the friction of the water and securing a uni- 
form and rapid rate of descent. The time of descent proper to 
any given depth may be ascertained by experiment and tabu- 
lated, so that the time which elapses between heaving the lead 
and its striking the bottom becomes a measure of the depth. In 
order to ascertain the precise instant when the lead touches 
bottom, a fine insulated wire is connected with the lead, and 
also with an alarm or chronoscope, and a battery in the boat 
from which the observation is made. The impact of the lead 
on the bottom completes an electric current, and the time of 
descent is thus ascertained. 

Professor Trowbridge has also employed a pair of Saxton’s 
current mneters in connection with the tube containing the line. 
This instrument consists of a delicately pivoted Helix, which is 
turned by the action of the water, and registers the number of 
revolutions made on a series of dials. Two of these helices are 
employed, turning in opposite directions for the purpose of 
eliminating any error which might occur from the twisting of 
the line or other similar cause. <A ments are provided for 
coe the registering apparatus when the lead reaches 

ttom. 

The helix of Massey, such as that employed in his patent log, 
has also been used, but owing to its want of delicacy does not 
give as satisfactory results as those of Saxton’s current meter. 

In sounding at extreme depths, it is not expected to recover 
the plummet, but arrangements are made for detaching the 
registering ap tus or the devices for obtaining specimens 
of bottom, which may then be hauled up with comparative ease 


and an Oe 
It has been proposed to dispense with the sounding-line alto- 
is 


ther, and employ a buoyant self-registering apparatus, which 

detached from the plummet when the latter strikes bottom. 
Hollow spheres of glass have been proposed for this purpose. 
It is said that these have been made capable of resisting a crush- 
ing force of seven tons to the square inch, corresponding to the 
pressure at a depth of about six miles. In connection with 
these it has been proposed to employ a pressure-gage, register- 
ing the maximum hydrostatic pressure to which the apparatus 
has been subjected. 


It has also been proposed to ascertain depths by a method 
founded on the compressibility of water. The unreliability 


Fig. 5822. 


®» 


Brooke’s Sounding-Appa- 
ratus. 


after death. The latest researches, however, prove the existence 


of these latter modes of sounding, and the practical difficulties 


SOUNDING-APPARATUS. 


that they may be looked upon as little more than ingenious 
theoretical devices. 
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in carrying them into execution, have precluded their use, so | 


SOUNDING-ROD. 


For bringing up specimens from moderate depths, the ordi- 
nary STELLWAGEN cuP (Which see) is very efficient; but for 
greater distances, devicea which more certainly prevent the 


An instrument invented by Messrs. 8. E. and G. L. Morse, of surrounding water from washing out the mud or other sub- 


New York, and termed by them the bathometer, is designed for 
measuring the depth without the aid of a sounding-line. It 


stance are preferred. One of these, invented by Dr. Wallich, 
was employed on the ‘* Bulldog’’; it consisted of two hemi- 


consists of a buoy attached to a sinking weight, from which it | spherical cups, upon which the sinker rested during its descent; 


ia disconnected on reaching bottom, and containing a graduated 


meter tube, into which mercury js forced by the compression 
of water or other fluid consequent upon the pressure at a great 
depth. The buoy is provided with a rod, to which reflectors 


are attached, rendering it visible for a considerable distance on | 


arriving at the rurface. 


Other expedients have been proposed for dispensing with | 


the line required in making deep-sea soundings by causing 
a float to be detached from the sinker when 
bottom is reached, the depth being registered 


Fig. 63823. 


by an apparatus which rises with the toat, or , closed by gravity during the up- 


inferred from the length of time occupied by 
the float in descending and again ascending to 
the surface. 


cal Magazine ’’ in 1832. It consists of a set of 
spiral vanes a, which, during the descent of 
the apparatus through the water, turn an end- 
less screw © operating registering-wheels on 
the plate ¢; from this is suspended a hollow 
ball d. The souniing-lead e is placed on a rod 
J, having pivoted or easily detachable arms 
g g, which rest on the flanged bottom of a 
stem projecting from the lower part of the 
ball d. On striking bottom, struts A A at top 
of the rod f throw the arms g g outwanil, de- 
taching the float, which, with the 
attached registering apparatus, 
rises to the surface. 

Bisa device proposed in 1833, 
in which a registering apparatus 
is dispensed with. Two bulls, one 
(a) hollow, the other (4) solid, are 
connected by links and by a flat- 
tened arm c attached to one of the 
links fastened to the lower ball, 
and having a hook which catches 
in one of the upper links. During 
the descent of the apparatus the 
action of the water on the flat sur- 
% face of the arm ¢ would cause it to 
project upwardly, tending to hold 
the two balis together, but on 
striking bottom the arm falls, the 
float is detached and rises to the 
surface. The time elapsing be- 
tween the moment of its being cast overboard and its reappear- 
ance, the exact rates of ascent and descent being of course pre- 
viously determined, affords a measure of the depth. Should it 
not, however, be found for several weeks, or perhaps months, 
having perhaps drifted many hundred miles in the mean time, 
the candid mind must admit that the depth derived from calcu- 
lations based on the above data would be slightly in excess of 
the truth. We are inclined to think that most persons who 
have seen a caat of say 2,000 to 4,000 fathoms made at sea would 
never expect to see the float again, unless it became detached at 
& compuratively short distance benenth the surface. 

The device (Fig. 5324) was invented by M. Toselli, an Italian 
engineer officer. It consists of two armsa 0d, having hemi- 
spherical cups at their ends and pivoted to the support c, to 


Fig. 6324. 


Sounding-Apparatus. 


Toselli's Sounding-Apparatus. 


which the sounding-line is attached. A cross-head at the upper 
end of a stem, to which the weight d is attached, engages the 
ends of the arms, keeping them apart until bottom is reached, 
when they are released by the upward movement of the weight, 
and come together, securing some of the bottom between them: 
when lifted from the ground the weight again falls, the branches 
of the cross-hend engaging notches in the upper ends of the 
arms, and holding the cups together. 


A (Fig. 5323) ia a device of the former kind, ' 
proposed by a writer in the English ‘‘ Nauti- | suspended from the weighted jaws 


these were kept apart during the descent of the sinker, but 
were caused to close together when bottom was struck, inclos- 
ing and protecting the matter which they had scouped up, the 
lead being at the same time detached (Fig. 6325). 

The ‘‘ hydra’? of Captain Shortland is now generally used in 
the British service. It consists of 
a strong tube with upwardly open- Fig. 6325. 
ing valves, which admit the mud 
or sand composing the bottom 
when the sinker strikes, but are 


ward moverment. 

Fig. 5326 is an apparatus em- 
ployed at one time in the British 
navy; the weight of the sinker 


x=" 


British Nary Apparatus. ‘* Bulldog” Apparatus. 


holds them together until bottom is reached. when the sinker 
capsizes, the jaws fall over, and it becomes detached, allowing 
a wedge-shaped specimen cup to be withdrawn, for the purpose 
of bringing up a portion of the ground 

An apparatus devised by Commander Belknap, Tnited States 
Navy, consists of two cylinders, the upper of which slide® within 
the other; the lower has a cup at its lower end which pene- 
trates the ground when bottom ia reached ; the upper cylinder 
then telescopes into the lower, forming a protecting cover to 
the specimen. Upwanily opening valves permit the water to 
pass freely through during the descent of the lead, and close 
when the line is hauled in. 


Sound/ing~board. (JMusic.) A thin board over 
which the strings of a piano, violin, guitar, etc., are 
stretched, and which propagates and enhances the 
sound. It is made of the best pine, free from knots 
and flaws. It is cut in a particular direction of the 
grain. See also Sovnp-BOARD. 

Sound’ing-bot/tle. A vessel employed for 
drawing up water from considerable depths in the 
sea, for examination and analysis. It frequently 
contains a thermometer for ascertaining sub-surface 
temperatures. See Fig. 5327. 

A usual form is of wood, and has upwardly open- 
ing valves at top and bottom. It is bent on to the 
sounding-line above the lead, the water passing 
freely through during the descent, but being pre- 
vented from escaping during the upward movement 
by the valves, which close by gravity. See TiEr- 
MOMETER. 

Sound/ing-lead. (Nawiral.) The weicht used 
at the end of a line in sounding. See next article. 
See also SouUNDING. 

Sound/ing-line. (Naztical.) The line which 
holds the sounding-lead. 

The hand-lead weighs from 7 to 11 pounds, and 
has a line of 20 fathoms. 

The ordinary decp-sea lead weighs 25 to 30 pounds, 
and has a length of 200 fathoms. See Sovnpinc. 

Sound’/ing-post. (Jusic.) A post set beneath 
the bridge of a violin, violoncello, ete., for propagat- 
ing the sound to the body of the instrument. 

Sound/ing-rod. (Neufical.) A graduated iron 
rod, used for ascertaining the depth of water in the 
well on board ship. 


SOUNDING-THERMOMETER. 
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SPACE. 


Sound/ing-ther-mom/e-ter. A thermometer 
for registering temperature at yreat depths in the: 
c (Fig. 5327) represents an instrument of this class. It is a 
bent thermometer, 
Fig. 6827. with a large bulb at 
oue end and a small 
elongated bulb at the | 
other. The large bulb 
contains a mixture of 
creosote and water; the | 
stinull one contains 
compressed air, below | 
which there ia a little 
creosote and water; 
| the bend of the tube is 
filled. with mercury, 
which bears a small 
steel rod on either sur- 
face, capable of sus- 
taining itself in the | 
‘tube by friction until | 
moved by the mercury. | 
When heated, the | 
expansion of the liquid | 
in the large bulb drives | 
the mercury down in 
that tube and up in 
the other, both ends 
marking the degree of 
heat on the reversed 
scales. When thether- 
mometer is sunk in 
deep water, the index | 
moves back and regis- 
ters the lowest temper- 
ature on the side of 
**cold.”” To prevent 
compression of the 
larger bulb, it is sur- 
rounded by a stronger 
vessel, partly filled with alcohol, which transmits the tempera- 
ture to the inclosed bulb. 


Sou’ple. (Husbandry.) That part of the flail 
which ds beaten upon the grain. It is joined by the 
hooding to the hand-staff. 

Sour’ing. A part of the process of bleaching in 
which the goods, having been previously placed in a 
solution of chloride of lime, are exposed to a dilute 
solution of sulphuric acid, which sets free the chlo- 
rine and whitens the cloth. It also neutralizes the 
alkalies, which have been used in previous treatment 
of the cloth. 

pou ceeuus: A vessel used in souring bleached ' 
cloth. 

Sou’ter-a-zi'ci. (Hydraulic Enginecring.) The 
Turks introduced into Europe a mode of crossing 
ravines by a series of siphons, which consisted of 
earthen pipes deriving their supply from an upper 
reservoir, thence descending a hillside, running along 
part of a valley, and mounting into an intermediate 
reservoir, supported upon piers of masonry at a rather 
lower level than the first reservoir. From this second 


{ 
{ 


Water-Bottles and Thermometer. 
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Fig, 6328. 


Souterazict. 


source of supply, pipes were conducted down the op- 
posite side of the pier, again along the valley, and 
successively into a third, or more, reservoirs, at 
gradually decreasing elevations, and so on to the 
opposite side of the valley. 


struction of masonry bridges ; and it is stated that it 
was intended to diminish the chances of rupture in the 
earthenware pipes of which the siphons were formed. 

A large work of this description is erected upon 
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| neck, leaving one hand free to steady the hopper, while the 
other operates the trigger. 


the ruins of one of the great bridge aqueducts of 
ancient Constantinople, and which was destroyed 
during one of the sieges of the city. 

Sow. (Fuunding.) The main trough (or the 
body of metal contained therein) leading from the 
tap-hole of a cupola or smelting-furnace, and from 
which ramify the passages leading to the separate . 
molds in casting; or to the shallow ditches in the 
floor which receive the pigs of cast-metal. 

Sow’er. Among the ancient Egyptians the modes 
of seeding were various. It was common to sow on 
the mud left by the retiring Nile as he receded within 
his banks, — Osiris retiring from the lap of Isis, ac- 
cording to the mythology of that great and learned 
nation. The seed was then tramped in by driving 
goats or sheep over the soil, as we see by paintings 
in tombs near the pyramids. The more usual prac- 
tice, however, was to cover it by the plow or hoe. 
A painting in a pyramid at Memphis shows the sower 
carrying a basket and sowing broadcast in advance 
of the plow. 

The Hebrews sowed grain broadcast. Sometimes 
from a basket, probably, as in Egvpt, and sometimes 
from a pocket made by a fold of the garment. This 
was a common receptacle for things to be carried, 
such as a measure of wheat or a lamb. 

‘* Good measure, preased down, and shaken together, and 
running over, shall men give into your bosom,’ — Luke vi. 38. 

‘* He shall gather the lambs with his arm, and carry them in 
hia bosom.’ — Isaiah xi. 11. 

In Ohio it is common to use a two-bushel bag ; 
the bag-string is tied to one lower corner, the 
carried over the right shoulder and under the left 
arm; the left hand holds the mouth open, so that 
the right hand may be readily reached into it to 
gather a handful of seed, —a cast for each step of 
the right foot. 


“ Doth the plowman plow all day to sow? doth he open and 
break the clods of his ground? When he hath made plain the 
face thereof, doth he not cast abroad the fitches, and scatter the 
cummin, and cast in the principal wheat and the appointed 
barley and the rye in their place? ** — Isaiah xxviii. 24, 25 

Seed in ancient Greece was sown by hand and covered with a 
rake. — THEOPHRASTUS, 3:1 B. C. 

One form of broadcast sower consists of a long hopper, pro- 
vided at bottom with small openings, through which the seed 
passes. The openings are adjustable in size by means of a regis- 
ter plate, and are fed to the openings by a perforated plate 
above, which is reciprocated by a lever. The hopper may be 10 
or 12 feet long, and is slung by a strap over the back of the 


Broadcast Souer. 


The same device is mounted on a barrow, and the feeding- 
lever operated by 8 trigger, cam, or other device put in motion 
by the wheel. 

' In Rogers’ broadcast sower, operated by hand, the seed passes 
from a bag fixed upon the shoulder of the person sowing, to a 
revolving scatterer connected with the bag, and rotated alter- 
nately in opposite directions by a strap worked by a reciprocat- 

_ ing rod, the seed heing thrown out by centrifugal force. See 
Broapcast SowER; FERTILIZER SOWER , SEED-SOWER ; DRILL, eto. 


| Sow'ing-ma-chine’. (Hushandry.) See Sow- 


Their object seems to, ER; DRILL; PLANTER; GRAIN-DRILL. 
have been to save the outlay necessary for the con- | 


Space. (Printing.) A thin piece of ye ees 
shorter than a type, and used to separate the letters 
in a word or words in a line, so as to justi/y the line. 

A /ead separates the lines where the matter is dis- 
i played. 


SPACE-LINE. 220k SPADE. 


tt j i and this will move more soil for the same money than any other 
Space-line. (Printing.) A thin strip of metal, | mode — the ground is plowed and then moved away by the 


not a high as the type, used to separate and display scraper. It may be finished by the shovel. This plowing and 
the lines. A /ead. ; scraping does not give the symmetrical, steep bank so much 
Space-rule. (Printing.) Fine rules of the hight | coveted, but is a vast saving of manual labor. 


of the type, of any length, and used for setting up Wh oe ae gg la sods, one upturned edge 


tabular matter, etc. ‘ cuts the roots. The use of turf 
Spac'ing and Bor’ing Ma-chine’. (Wood-| in many parts of the British 


working.) A machine for boring blind-stiles, sashes, Hemi np ge gy Pore 


Fig. 5833. 


etc., at accurately equal distances. The work is Se- | The business of getting the win- Turf. Spade. 
ter supply of turf for fuel inter- 
Fig. 5330. ests millions in that country, and probably some others with 


which we are not 80 well acquainted. Itis stacked and thatched 
‘after having been cut, dried, and carted. It makes a good hot 
' fire, something like peat, which it resembles in appearance and 
constituents. 

The thistle-digger is a pronged tool, intended to catch the 
root below the crown, and then pry 
out the plant. The iron portion of < Fig. 5334. 
| the tool has a foof-tread, and a 


prong which rests on the ground to 
form a fulerum; a blade cuts the 
root if the fork fail to withdraw the 
| plant. 
The spade, as a digging instru- 
| ment, does not seem to have been 
known in ancient Egypt. Its place 
was supplied by a heavy hoe. (See 
Hog.) Shovels are illustrated in 
ancient Bay ptien paintings in con- 
nection with the moving of grain 
_ and gold-washing. 

The ancient Greek spade had two 
cross-pieces for the foot, so as to dig 
right or left handed. The modern 
Irish spade has a single cross-bar aw 
for use with the right foot. It has Thistle- Digger. O& 

——= — ; big A ae ba py Bo raped and a 
Blind-Stile Spacing and Boring Machine. ong handle, with or without a bow, for a hand-hold. 
PONG Sht LS The Japanese spade has a wooden handle, and a blade shod 
with iron.’ 
cured to the table by a thumb-screw. At the front | The Roman pala or spade was shod with iron, and had a 
edge of the table is a strip having notches and spaces cross-bar for the foot in digging; this enabled it to be driven 


. at . | farther into the ground than when the foot rested on the blade. 
at equal distances apart, the notches serving to re- | The same tool, called vanga, is yet used in Italy. * 


\ 


tain the bit in proper position while boring. The spades of the Feejees, when first discovered, were poles of 
The bit is attached to a jointed frame pivoted on 
the driving-shaft, so that a continuous rotary motion Fig. 5335. Fig. 5336 Fig. 5337. 


is imparted at whatever pare of the stile it is applied. 
The operator grasps the handle and commences bor- 


i ee either end. 

 Aacaiall (Husbandry.) A small spade. A 
spud. 

Spade. 1. (Husbandry.) A square-bladed dig- 
ging implement, in which two hands and one foot 
are engaged. 


| 
| 
| Ancient Greek Spade. Trish Spade. Japanese Spade. 
| the <p peice slanted off at the end, to form a sort of 
chisel. group of three or four men, each with such a tool, 
stood in a circle, and with repeated strokes loosened a circular 
piece of earth of about 2 feet surface diameter ; the spades were 
then used as levers to raise the mass, which was then broken 
up by boys. 
The Maori implement of New Zealand was substantially simi- 
lar. Digging with a sharp hand-spike. The same of Tahiti. 
Draining- Spades. 2. (Seal-engraving.) Asoft iron tool, 3 or 4 inches 


oY 


be acini eal long, and with the end filed to an angle of 45° and 
Spades for ditching assume many forms, especially in Eng- i i - yaer, i d e 
land, where the blade is made to correspond ‘6 the hans of the sal Sa sere REDS iy eee str mae eo iohae 
cross-section of the ditch. This is all very well to a certain ex- 
tent, but all such ditches may | 
Fig. 5332. be made by machines drawn | 
by horse-power, either as) 
plows or excavators. Where 
the ground admits, the team 
may be hitched to the ma- 
chine ; in wet soil the machine 
may be drawn by a rope from ~ 
a capstan moved by a horse | 
walking inacircle See Cap- | 
= STAN. 
Ditching- Spades. In the United States, ditches 
too large for the ditching-plow 
are made by the usual spade and shovel, or in some cases — 


Rice’s Spade- Bayonet. 
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SPADE-BAYONET. 
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SPANGLING-MACHINE. 


off irregularities from the rounded surface of a cameo | by & lanyard at the bight. The main-braces are thus 


figure. 
83. (Nautical) A cutting implement used in flens- 
ing the whale. A Buber tpade. 
pade-bay’o-net. (Military.) A broad-bladed 
bayonet, which may be used in digging shelter-holes 
or rifle-pits. A TROWEL-BAYONET (which see). 
Spade-han/dle. (Afachinery.) A pin held at 
both ends by the forked ends of a connecting rod. 
Spa'der. A DIGGING-MACHINE (which see). 


In the locomotive-spader (Fig. 5839), the crank-shaft of the 


engine is connected by gearing with each pair of wheels. Equal- 
izing gears between the axles permit each wheel to adopt its 
proper speed in turning curves. The front truck-wheels and 
the driving- wheels at the rear have clutches by which pod 

) 


may be thrown in or out of connection with the engine. 
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es also may be uncoupled and elevated when required. 
he sharp-pointed spades enter the ground nearly vertically 
like a pick, and have wings which lift and turn over the clod 
after the manner of a plow’s mold-board. They rotate in the 
direction in which the machine moves, and assist the draft of 
the wheels. 

Spad/ing—ma-chine’. 

es 702, 703. 
pa-droon’. A light cut-and-thrust sword. 

Spake-net. (Nawtical.) A crab-net. 

Spald’ing-knife. One used in splitting codfish. 

Spale. 1. (Shipbuilding.) A strengthening cross- 
timber. 

2. Alath. A pale. 

Spall. (Masonry.) <A chip of stone, removed by 
the hanimer. 

Spall'ing. 1. (Afining.) Breaking by a hammer 
the ore previous to cobbing. It follows the operation 
of the heavier hammer, called ragging. The spalling 
is for the purpers of removing portions of gangue and 
valueless rock. The subsequent cobbing is for the 
reduction of the blocks of ore to a smaller size. 

2. (Afasonry.) Reducing irregular blocks of stone 
to an approximately level surface by oblique blows 
of a stone hammer, which detaches flakes of stone 
from the mass. 

Spall/ing-ham’mer. (Masonry.) An axe-formed, 
heavy hammer, used in rough-dressing stones. 

Span. 1. (Architecture.) The chord or reach of 
an arch. The distance between imposts at the spring- 
ings of the arch. 

2. (Nautical.) a. A rope secured at both ends to 
an object, the purchase being hooked into the bight. 

For hoisting in boats they are fitted with a hook at eachend; 
on the bight is either a traveling thimble or a thimble strapped 
at the center, into which the purchase is hooked. 


b. A leader for running rigging, which is conducted through 
a thimble at each end of the span, which {s secured to the stay 


See DiIGGING-MACHINE, 


to the mizzen rigging to keep them clear of the boat davite. 

¢. To span the booms is to confine them by lashings. 

d. The span of the shrouds is the length of the shrouds from 
the dead-eyes on one side over the mast-head to the dead-eyes 
on the other side of the ship. 

Span-beam. (Mining.) The horizontal beam 
into which the upper pivot of the axis of the whin 
is journaled. 

Span-block. (Nautical.) One attached to each 
end of a span or length of rope which lies across a 
a Aas pe a down at each side. 

panicel. (Manege.) <A hobble. 

Span-dogs. A pair of dogs linked together and 
used to grapple timber, the fangs of the extended 

ends being driven into the log. 

Span/drel. (Architecture.) a. 
The space over the haunch of an 
arch and between it and the out- 


Fig. 5840. 


scribing rectangle ; between the 
extrados of an arch and the 
square head or drip-stone over 
it. ; 
b. The space between the 
outer moldings of two arches 
and the string-course above 
them. 

When timber arches support 
a roadway, the spandrels con- 
tain upright posts with diagonal 
sts transmit the load to the arch. 


The 
pan/drel-wall. (Aasonry.) One built on the 
extrados of an arch. | 
Span'gling-ma-chine’. A machine for setting 
and securing the clasps or spangles by which the 
wires and tapes of hoop-skirts are secured together. 


stays. 


The spangles are placed in a hopper, and automati- 
cally take their place in line in an inclined feeding- 
chute, which leads them to the clinching mechan- 
ism. See patents — 


Fig. 5842. 


Machine for Attaching Spangles to Hoop- Skirts, 


SPANISH BURTON. 
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SPARE GEAR. 


No. 85,666. Beck. ..........sccceeceee June 24, 1862 
No. 86,877. DeForest ........-ccesceee Nov. 4,1 

No. 87,124. Baird .......0..ccceeeeees Dec. 9,1 

No. 37,992. Wilmot........cc.eceeeee Mar. 24, 1363. 
No. 60,728. Olmstead .......0..e0.00s Oct. 381, 1865 
No. 54,939. Neumann..........00.--- May 23, 1866 
No. 64,543. Komp........cesceseoeess May 7, 1867 
No. 71,492. Jenkinson ............... Nov. 26, 1867 
No. 79,810. f oleae se ceeaeetu sens July 14, 1868 


In Fig. 6842, the frame A carries astandard B, supporting the 


' engine. 


b c, radius-rod ; d g, spanner. See Par- 
ALLEL Mortron, Fig. 3549, page 1631. 

cd age ai (Carpentry.) The collar-beam of 
a roof. 

Span-roof. (Building.) One having two in- 
clined sides. 

Span-saw. A frame-saw. 


Span-shack’le. (Shipbuilding.) a. A large 


inclined trough C, into which a quantity of the spangles are bolt driven through the forecastle and spar-deck 


placed. These slide down by gravity, and on reaching the 
throat of the spangle-guide D, those which are not in proper 
position for fixing aro arrested, not being able to pass between 
the side of the guide and a projecting rib, which acts as 8 sepa- 
rator, and are dropped into a receptacle F. The others con- 
tinue to slide down the channel of the guide until reaching its 
lower extremity, where a sliding-gate is provided to arrest them. 

The lever L is rocked by a treadle, and has a lower branch & 
carrying a rocking arm kX, provided with a pin /, which enters 
aslotin the lever m, establishing a loose connection between 
the two, and serving, when the end L of the lever is depressed, 
to lift the epangle-carrier A up to the mouth of the spangle- 
guide, where, the sliding-gate being opened by the same move- 
ment, a spangle is fed into the spring-jaw of the spangle-carrier, 
which is reciprocated by a slotted piece z engaged by a pin on 
the arm k. The opposite movement of the lever brings down 
the spangle-carrier upon a horn, where the skirt is held, and 
forces the spangle through the tap, while by a farther move- 
ment the carrier is drawn out of the way, while the hammer 
Hi falls and clinches the spangle. 

Span/ish Bur’ton. (Nauwtical.) A single Span- 
ish burton has three single blocks or two single 
blocks and a hook in the bight of one of the running 
parts. See Fig. 996, page 413. See also PULLEY, 
page 1819. 

A double Spanish burton has one double and two 
single blocks. 

Span’ish Stripes. (Fabric.) A kind of woolen 
fabric. 

Spanish Tu-ta’ni-a. An alloy composed of 24 
parts tin, 2 antimony, and 1 steel. 

pan'ish White. Finely powdered and levigated 
chalk, used as a Se 

Span/ish Windlass. (Nautical.) One turn 
by a rope with a rolling hitch and a handspike in 
the.bight. 

Spank’er. (Nautical.) A four-cornered, /fore- 
and-aft sail, whose head is extended by a gaff, and 


Fig. 6848. 


re 


its foot by a boom or a sheet. Sometimes called a 
gaff-suil, fore or main. Specifically, the érysail on 
the mizzen-mast. A driver. 

Span’ner. 1. A fireman’s wrench by which he 
fastens or unfastens the couplings of the hose. The 
curve follows the 
shape of the coup- 
ling, and the eye is 
caught over the stud 
on the collar, so as to 

wrench it fast or loose 
> it, as the case may 


Another form of 
spanner has merely 
, Jaws which fit upon 
nuts or faceted collars. 
See MonkKEY- 
WRENCH, Fig. 3214, 
pose 1473. See also 
V RENCH. 

2. (Steam-engine.) 
A bar used in the 


= 


om 
Parallel Motion for Side-Lever parallel motidn of the 
Engines. side-lever marine- 


beams and forelocked before each beam with a large 
square or triangular shackle at the head for receiv- 
ing the end of the davit. 

6. A bolt driven through a deck-beam, and having 
a shackle for securing a boat, boom, or anchor. 

Spar. 1. (Nautical.) A long, wooden beam, 
generally rounded, and used for supporting the sails 
of vessels. It assumes various functions and names, 
as a mast, yard, boom, gaff, sprit, etc. 

2. In hoisting machinery, spars form the masés 
and jzls of derricks, and the elevated inclined tim- 
bers which form sheers for masting and dismasting 
vessels. . 

3. In building, spars are used as rafters, as scaf- 
fold-poles, as ledyers to rest on the putlogs. 

A common rafter is sometimes called a span. 

4. A pole lashed to a disabled carriage as a sub- 
stitute for a wheel. 

5. (Mining.) An earthy, lustrous mineral, which 
is often associated with ores, such as lead, copper, 
and tin, forming the gangue or matrix of the ore. 
It is known among miners by its characteristic color, 
as white spar, black spar, etc. 

The word has many interesting mineralogical sig- 
nifications, such as fluor spar, a beautiful, crystalline 
fluoride of lime, the double-refracting Iceland spar, 
etc., etc. 

Spar’a-ble. A cast-iron nail driven into soles of 
boots and shoes, and so called from its resemblance 
in shape to a sparrow-bill. 

Spar'a-drap. (Pharmacy.) An adhesive plaster 
spread upon linen or paper. 

Spar-a-dra'pi-er. (Pharmacy.) A machine for 
spreading plasters. It is a table with two raised 
pieces, movable and furnished with points by which 
the cloth may be stretched, and a spatula for spread- 
ing the composition. 

par-deck. (Nautical.) Originally one of: a 
temporary character, consisting of spate supported 
on ms. Now, the upper deck, with an open 
waist, or flush-deck. The term is somewhat loosely 
applied. 

Spare An'chor. (Nautical.) A supplementary 
anchor, the size of the bower. 

Spare Gear. (Machinery.) Extra parts carried 
in steamers to replace any portions of the machinery 
which may be broken or injured at sea. 


The following is a list of tools and spare gear for a naval tend- 
er, and may serve as an illustration : — ; 


List oF TOOLS anND Spare ARTICLES FOR ENGINES (WITH SCREW- 
PROPELLERS) OF 450 HORSE-POWKR. 


Engineers’ Tools. 
No. 

Brushes, for boiler-tubes, to she horse-power.. 20. 
Drifts, short and long, to every 100 horse-power..... 1 each. 
Pire-1P008 2). 65s. f odio a s.0 6500 Se weenie seed sous dna eas os 
Mandrels, to every 100 horse-power................ 1 each. 
Scrapers, circular and forked, to every 100 horse- 

DOWER Seeds dc caadeet te: dots i ee banedeg eteeee'es each. 
Spanners and wrenches, Of SOrts.........sseeeeeeee 
Stocks, taps, and dies, from $ to 14 inch............ 1 set. 

Spare Gear. 

Air-pump side-rods, with straps and brasses complete 

(if 90 fitted). .ccccccccsccccccccacecrescsseesccecs 2 
Air-pump rod..... cece cece ecco nce ennesncecncs 1 
Air-pump crogs-head (if 80 fitted)..........e.-eeeee 1 
Bars, fUrMAacd...-...-sccee csc encce tee scceccesvecs 4 set. 


SPARE SAIL. 2254 SPAWN-HATCHER. 
No. 2. (Railway.) 
BeRrere: 2552s cccceee aaa WNhask als Sceinteale’ Seen ca eae eee . 
Boiler-plates.........+++. Pe Tee Cr TT 6 ewt. A means of i 
Bolts and nuts for engines, properly assorted....... 120 rying away 
Opie thd oi furs tot sa bieniias Ghassan dadersede 1 sparks from a 
Cylinder cross-head (if so fitted)................... 1 locomotive 
Ferrules for boiler-tubes, to every 100 horse-power.. 50 ab neag: CAH: i 
Pistoie WG - TOG os da 6s koe Corea 5 sas se cee costae 1 . 
Propeller and shaft complete.............0:es0e 000s 1 chamber where 
aol, Sateen lr Ni § and brasses complete... ; they are extin- 
od feed-pump (if so fitted). ....... edsiihete Seniesty watalia . 
Rod bilge-pump (if sofitted).. .<c0ccedsssecces sue 1 guished. A pipe 
PBA 04 can aden assis hos ane ent eae ae ees 1 from the loco- 
Screws, packing, for slides, tego for one engine... 1 or motive over the 
Springs for each piston (if so fitted)............+e0. Re , 
Spance for other parts of engines, for one engine.... —_1 set. oe pi bea 
Tubes, boiler, to every 100 horse-power.........-... 10 o the rear has 
Tubes, glass, for barometers.......-..eeeeeeceeeees : been proposed, 
Valve, foot, without seat........... Pree er ere a! : 
Washers, OE ic kakiaractenessrtiseosis Pr 100 Spar piece 


The term is equally applicable to the parts of any machine 


which may be duplicated. 


Spare Sail. (Nautical.) A duplicate of any of 


a ship’s sails, reserved for use in case one already 
bent 1s carried away or is unbent for repairs. 
Spar’ger. A sprinkler; usually a cup with a 
rforated lid, or a pipe with a perforated nozzle. 
sed for damping paper, clothes, ete. 
Spark-ar-rest’er. A device placed upon the 
chimney of a locomotive or a portable engine, to 
prevent the passage of sparks from the chimney. 
Also called a spark-consumer. It has usually a wire 
cage to prevent the passage of sparks, but, in order 
to prevent impairing the draft, it is usual to depend 
upon catching the sparks after the first rebound and 


collecting them in some place out of the danger of | trough in the 


being again carried away by the draft. 


In Fig. 5345, the inner casing forms a hood over the pipe, and 
is covered with wire gauze, below which is suspended a conical 


Fig. 5345. 


deflector, by which the sparks are 
directed downward into the inner 
casing, from whence they pass into the 


reservoir below through the annular opening between the pipe 
and the casing. 


Fig 5345 is a view of a chimney-cap designed for portable en- 
gines for thrashing, whete there is danger of communicating 
fire. The draft carries the smoke and sparks directly upward 
through the pipe a against the fine wire-netting, whose meshes 
are too small to allow sparks to pass. They rebound to the 
inclined conveyor 6, and gravitate through the cinder-pipe c to 
a receptacle on the ground. 

Spark-con-dens/er. 1. (Electricity.) An in- 
strument having a glass cage in which a spark may 
be passed between the battery connections. It is 
used for burning metals or obtaining the spectra of 
gases, and is designed to isolate the atmosphere in 
which the experiment is conducted, so as to elimi- 
nate accidental disturbing causes ; also to enable the 
experiment to take place in an atmosphere of any 
required condensation or tenuity. 


a | erations about the throat or larynx. 


(Carpentry.)- 
Thecollar-beam 
of a roof. A 
span-piece. 
Spar/row-bill. Sparable. A shoe-brad. 
Spat’ter-dash. A leather legging for equestri- 
ans. 
Spat’tle. (Pottery.) A tool for mottling a mold- 
ed article with coloring matter. 
Spat’tling-ma-chine’. (Pottery.) One for 
sprinkling earthenware with glaze, or colored slip, 
to make party-colored ware. 
| The liquid glaze contained in a trough is pumped up into an 
/upper chamber, from which it is drawn from a faucet and falls 
| through sieves, which divide it so that it falls in spray upon the 
ware which is passed underneath. This is performed in a bon- 
net to save waste, and the superfluous liquor is collected by a 
bonnet and returned to the reservoir. 
Spat/u-la. 1. A knife witha broad, thin, flexible 
blade, used by druggists, color-com- 
pounders, painters, etc., for spread- 
ing plasters and working pene: 
or some purposes spatulas are made 
of wood. See also PALETTE-KNIFE. 
2. (Surgical.) The tongue-spatula 
is a flat instrument (angular or 
straight) for depressing the tongue 
and keeping it out of the way, in op- 


Spark- Condenser. 


Fig. 5348. 


An ancient Exyptian spatula of iron has been found at Sak- 
| Karah, It is one of the few implements of iron which have 
withstood the rust of centuries These instruments were usually 
_ of bronze. 
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Tongue- Spatula. 


| Spatulas of copper and bronze were found in 1819 in a house 
in Pompeii. They were somewhat of the halbert shape. Cau- 
teries were found at the same place and time. 


Spawn-hatch’er. An apparatus for preserving 
and developing the spawn of fish. 


Holton’s Fig. 5350) is more particularly designed for winter 
hatching. It consists of an upright box a, preferably about 2 
feet in diameter and 2 to 4 feet high, into which a gentle flow 
of water is admitted at bottom through a pipe }: a deflecting 
plate c just over the pipe opening moderates and distributes the 
flow; d d are a series of trays with wire-gauze bottoms, on 

'which the spawn is evenly distributed, and they are lowered 

_one by one by means of attached straps into the case a; the 

| water ascends through the meshed bottoms of the trays, finally 
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SPEAKING-TRUMPET. 


SPECIFIC GRAVITY. 


Spawn- Hatcher. 


| claimed to have been su 


effects. It is intended to be elliptical in cross-section, and it is 
sted by the shape of the exterior 


| aural canals of variousanimals. Father Kircher takes occasion 


in this connection to mock the conclusions of Baptista Porta 
and Cornelius Agrippa that a sound might be made and then 


| imprisoned in a tube by shutting up both ends, and then letting 


‘it out as 


required. A very remarkable instance of this was 


| afterward cited in the veracious history of Baron Munchausen, 


long shaft. 


whose tunes became frozen in his trumpet on a bitter cold day, 
and afterward issued when the instrument and its contents were 
thawed by the warmth of the tavern fire. 


Speak’ing-tube. A pipe for conveying the voice 
from one apartment or floor to another. 

Spear. 1. (Weapon.) A very ancient instru- 
ment of war, consisting of a blade on the end of a 
It still survives among savage nations, 


'and under the name of lance is used by cavalry 


among those comparatively civilized. 


The spear of antiquity was sometimes provided with the 
amentum or thong for throwing. 

Herodotus distinguishes the nationality of some of the na- 
tions in the army of Xerxes by describing the peculiar orna- 


overflowing into a channel surrounding the upper end of the , ments on the ends of their spear-shafts. 


case, and is discharged by a trough e. 

The bottom of the box is segmental, or hopper-shaped, and 
is provided with a pipe f and valve for withdrawing any sedi- 
mentary deposits which may accumulate. 


Speak'ing-trum’pet. A conical, flaring-mouthed 
tube employed for intensifying the sound of the hu- 
man voice, as in giving commands or hailing ships 
at sea, by firemen, ete. 


The peomie Cone was used 4 Alexander the Great, 235 
B. ©. tion long reported that the hights of the Caucasus, 
reaching from the Caspian to the Euxine, were occupied by the 
armies of Iskender (Alexander), the dread Doolkarnein or Two- 
Horned, so called from his being the conqueror of East and 
West. The illusion was said to have been caused by enormous 
trumpets, placed on the marvelous series of ramparts knownin 
fable as the Wall of Gog and Magog, and craftily disposed so as 
to sound when the wind blew in certain directions. See Leigh 
Hunt’s poem, ‘‘ The Trumpets of Doolkarnein.”’ 

It is claimed by the modern school that the great horn, de- 
scribed in an old manuscript in the Vatican Library as haying 
been used by Alexander the Great to assemble his army, at a 
distance of 100 stadia or 8 Italian miles, was not really a speak- 
ing-trumpet, as it is not expressly stated that he spoke through 
it. We prefer the tradition as it stands, for Alexander was well 
acquainted with Egypt, and the blast of trumpets was not un- 
known there. 

Morland, who was born in 1625, and died in poverty in 1695, 
is believed to have given the speaking-trumpet its present form, 
though his claims are warmly contested by Kircher. Morland’s 
pamphlet of 8 pages was published in 1671. His first trumpet 
was made of glass, The next was of brass; 44 feet long, 12 
inches in diameter at the large end and 2 inches at the small 
end, which had a mouth-piece constructed like a bellows to 
move with the lips. With this he rendered his voice distinct 
ata distance of half a mile. His third trumpet was curved, 
made of copper, and had a length of 16 feet 8 inches ; 19 inches 
diameter at the flaring end, and 2 inches at the smaller. It 
rendered his speech audible at 1} miles. One of his largest car- 
ried the voice a distance of 2 or 3 miles at sea. 

Fig. 5351 is an illustration of a spiral trumpet, described in 
Pére Kircher’s work, and pictured in Pére Bonanni’s curious 
work, ‘' Descrizione Degl’ Istromenti Armonici,’> Roma, 1776. 
It is designed rather for augmenting the voice than for musical 


Fig. 5351. 
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For a dissertation on the spears of the ancients, see article 
“Hasta,” in Smith’s ‘‘ Dictionary of Greek and Roman An- 
tiquities.”” The spear was the principal weapon of the Mace- 
donian phalanx. The lance was introduced from Tartary into 
Poland, and thence found its way into the army of Frederick 
the Great, and into the Austrian service, where its name (u/an, 
from Turkish oglan, a youth) indicates its derivation. See 
LANCE 


2. A fish-qig. 

3. The long transverse pieces fixed transversely to 
the beam or body of a cheval de frise are called spears. 

4, (Mining.) A pump-rod. 

Spear-nail. One with a spear-shaped point. 

Spe-ciflic Grav/i-ty. The relative weight of a 

nderable substance compared with another which 
is taken as a standard. For solids and liquids, w«- 
ter, and, for gases, air, are universally adopted as the 
standards. It took a long time to find out that air 
really was a ponderable substance, 


The specific gravity of a body is ascertained by weighing the 
body in air, and then in water. Subtract the weight in water 
from the weight in air, and divide the weight in air by the dif- 
ference. The quotient is the specific gravity required. The 
bulk of the object must agree with that of the standard of com- 

rison if the result is to be stated in relative terms. See 

SPECIFIC-GRAVITY BALANCE. ‘ . 

In obtaining the specific gravity of fluids, a bottle is obtained 
whose capacity is 1,000 grains of distilled water. This is filled 
with water, and balanced on the scales’ The water is then re- 
moved and the fluid substituted, and the bottle and contents 
again weighed. The weight of the fluid divided by the weight 
of the water gives the specific gravity required. 

Archimedes invented the plan for determining specific gravi 
by displacement of water. He also enunciated the doctrine o 
the ‘‘ center of ane 

Alhazen the Saracen, A. p. 1100, improved upon the hydrome- 
ter, which had been in use in Alexandria 600 years previously, 
See HyDROMETER. 

Abu-r-Raihan of Kharizim, about a. p. 1000, compiled a table 
of specific gravities, which is quoted by Al-Khazini in his ‘* Book 
of the Balance of Wisdom,” translated from the Arabic by Chev. 
Khanikoff, consul-general of Russia, at Tabriz, Persia It was 
in reference to this table that Al Khazini uttered his pious hope 
that, ‘‘in the day of judgment, the All-Merciful will take pity 
on the soul of Abu-r-Raihin, because he was the first of the race 
of men to construct a table of specific gravities"’ The table is 
recorded in connection with the modern data on pages 84, 85 of 
the ‘* Journal of the American Oriental Society,’’ Vol. VI., New 
Haven, 1860. See also page 212, article BALANoe. 

Al-Khizini states that when a body is weighed in air and af- 
terward in the water-bow!, the beam of the balance rises in 
proportion to the weight of the water which is displaced, which 
is equal to the entire weight of the hody weighed. 

The ‘* Balance of Wisdom,” as the instrument is called by its 
deseriber, in the fanciful style common in the literature of 
that day, was a turned brass tube with closed ends, and 8o 
weighted as to float upright in a liquid. Graduations on the 
side were marked above and below a line that was termed the 
equator of equilibrium, to which line the instrument sank when 
plunged in the liquid — water of a certain description — which 
formed the unit of calculation. It is, as to this feature, a hy- 
drometer, such as described by Synesius, and is credited by Al 
Khizini to Archimedes. : 

The conical instrument of Abu-r-Raihan is described by Al 
Kh4zini, and has a conical body, a narrow vertical neck, anda 
curved spout leading from the latter, by which the water dis- 
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laced by a solid body was conducted to the bow! of a balance, | Brick-work in cement . 1.800 | Pitchetone..... 1.970 - 2.720 
by which it was weighed. | Carnelian...... 2.597 - 2.630 | Plaster of Paris ....... 1.176 
Al Khasini says in his book, of the eminent teacher "Abi- Cement, Portland..... 1.300 | Plumbago...... 1.987 — 2 267 
HAtim ’al-Muzaffar Bin ’Iamiil of *Isfazir, who was adapting Cement, cictaues Eee ata 1.560 | Porphyry ...... 2.670 - 2.790 
the specific-gravity balance to the determination of the specific Chalcedony .. 2.586 - 2.664 | Pumice-stone ......... 0.915 
gravity of metal by graduations on the beam calculated for liq- Chalk.......... 1.620 - 2.784 | Quarts......... 2.64 -2.66 
uids of immersion of different densities : ‘‘ He passed away, to Chrysolite...... 2.782 - 3.489 | Rock crystal.... 2.605 -2.888 
meet the mercy of the Supreme God, before perfecting it, and Clay........... 1.938 -2.16 | Ruby, ntal........ 4.283 
reducing sll his views on the subject to writing.”’ Coal, anthracite 1.436 - 1.640 | Ruby, Brasilian....... 3.531 
The first person tn Europe to make a tabular statement of | Coal, capnel.... 1.238 - 1.818 | Sand .......... 1.392 - 1.800 
computations in this line was Athanasius Kircher, 1602-80; Coal, Cumber- Sandstone...... 2.08 - 2.62 
after him Galileo, 1667 ; Boyle (born in 1627). The calculations land, Mdsiish sacs: 1.855 | Sapphire....... 8.991 - 4 283 
of the latter of the specific gravity of mercury — 13.76 and 18.357 Coal, Newcastle........ 1.270 | Sardonyx...... 2.694 - 2.628 
—are both less exact than those of the scientific Arab in the , Coal, Welsh........... 1.315 | Serpentine ..... 2.429 — 2.999 
retinue of Mahmoud of Ghuzns, a. p. 1000; he made it 13.56. Coke. co ccevigt eens 1.000 | Shale.............000. 2.600 
The modern figure is 18.557. Corundum. ... 3.710 -3.981 | Slate........... 2.672 - 2.965 
The following table gives the specific gra vity of a number of | Cryolite........ 2.692 - 3.077 | Spar, calc............. 2.715 
gaseous, liquid, and solid substances. also Clark’s “‘Con- , Diamond, Ori- Spar, feld...... 2.698- 2.704 
stants of Nature,’’ Smithsonian Institution Collections, Decem- ;_ ental........ 3.521 - 8.550 | Spar, fluor..... 8.188 - 8.188 
ber, 1873. Diamond, Brazilian.... 3444) Spar, other va- 
es Dolomite ............. 2.800 rieties........ 2.48 ~3.873 
Gases, Air =1 
Parth os csereskeiaaess 2.194 | Steatite ........ seers 
Hydrogen...........6. 0.069 Oxygen............... 1.106 Earth, loose..........- 1.500, Stone, building varie- 

Marsh gas ........ - tee Nee Suip aretted hydrogen 1.191 Earth, rammed . 1.600 | tles.......... 1.886 - 2.945 
er ee | rous 0 Bocevevese eka 50 | Stone. buil s 
Carbonic oxide....... : 0.968 | Carbonic acid......... 529, Earth, moist sand... = + 2.060 Dee dene 

Nitrogen...........0.. 0.971 | Sulphurous acid....... 2.247 | Bmerald. Brasilian .... 8.185 Stone, building, Bath, 
Oleflant gas........-.. 0.978 , Chlorine on eee 2.47 | Fint........... 2.5%6 -2.664| Englan find. hcs oe 1961 
Nitric oxide........... 1.989 Garnet,common 3.576 - 3.688 | Stone, building, Bristol, 
; : Garnet, precious 4.000 - 4.362 England biter Tate: 2.610 
Non-Metallic, Solid, Elementary Substances, Water = 1. Granite ........ 2.613 -2.956 | Stone, building, Nor- 
Boron 2.605 2666 ese see 2.68 stick, to 1.573 for oak Gypsum ....... 1.872-8.310| folk, England (Parlia- 
Bromine....... 2.98 -2.99 charcoal, pulverized Gypeum,ordinary about 2.8 ment House)........ 2.304 
Carbon,diamond 3.529 - 3.550 and compressed. Hornblende, Stone, building, Port- 
Carbon, graphite 2.105 - 2.585 | Todine..........02..05 4.948 | common...... 8.600 -3.880|  land.........2...... 2.868 
Carbon, from gas-works 1.885 | Phosphorus,common.. 1.826 Hyacinth...... 4.000 - 4.620 pone) building, Caen, 
Carbon, charcoal, vari- Selenium ...... 4.760 - 4.808 Jade. cee scscccs 2.959 -3.389 | Pr. oo. ees ecceeeecee 2.076 
able from 0.280 for Silicon........ 2.004-2.498 | Jasper......... 2.666 - 2.816 Stone: building, Notre 
that from soft wood Sulphur, roll... 1868 -2.000 | Jet. ........... 1.259 - 1.300 | Dame Cathedral..... 2.378 
freshly burned in the Sulphur, flowers 1.913 -2.086 | Limestone...... 2.700 - 2.887 | Stone penees: Break- 
Limestone, green...... 3.182} neck, N. Y.......... 2.704 
Metals, etc. Marl. ..22.00625 ie Ve ee Stone ‘building, Kip’s ar 
Aluminium, cast...... 2.50 ; Molybdenum... 8.49 -8.60 Malachite... .. bi2 - 3. y,N.Y........... a 
Aluminium, hammered 2.67 Nickel a cuaGues 7.807 - 9.261 | Marble....... -- 2.616 - 2 858 | Stone, building, Staten 
Aisne 5.768 | Nickel wire.....-.-.. +. 8.88 | Mica........+-- 2546-2934 Island, N.Y......... 2.976 
Barium..........2-06- 4.00 | Osmium.............. 21.40 | Millstone............. 2.484 | Stone, building, Sulli- 
Bismuth ........ 9.67-9.83 | Palladium..... 10.923 - 12.148 | Mortar......... 1.884- 1.750 | van Co., N. ¥....... 2.688 
Cadmium ....... 8.54-8.67 | Platinum, cast........ 19.5 | Mud, about........... 1. Tale .......+-. - 2.08 -2.90 
Calcium ........ 1.55 - 1.8 Platinum, hammered... 20.3 Pal cevceciee ss 1.958 - 2.144 | Trap.............06.. 2.72 
Cerium.......0.00- ce 2 oun ‘wire. 21.0- o a Peat........... 0.600 - 1.829 | Topaz.......... 8 165 - 4.061 
Chromium...... 6.81 -7. Platinum sponge...... 21.47 
Cobalt .......... 8.48-8.96 | Potassium ............ 0.866 | Woods, Dry. 
Columbium or Ni- Rhodium....... M.Q-11.2 | Alder............0008- 800 | Lemon............-... -708 
obium ........ 6.0 -7.87 | Rubidium............ 1.62 | Apple .............06- .793 | Lignum-vites.... 1.257 - 1.888 
Copper, cast..... 8.78-8.83 | Ruthenium... 11.0 -11.4 | Ash.......... 2. cee 800 | Lime ............ eens 804 
Copper, rolled 8.88-8.95 | Silver........ 10.862 - 10.575 | Ash, American... .614-.786 | Linden ............... -604 
Copper wire..... 8.98-8.96 | Sodium............... 0.972 ; Bass............. .482 - .602 | Locust........... .128 - .826 
Glucinium............- 2.1 | Steel,cast..... 7.802 - 7.825 | Bay, Spanish.......... 822 O00. ecole Kees Sees 913 
Gold. ........0- - 19.2~-19.4 Steel, blister.......... 7.620 ; Beech ......ce0e.ee0ee 852 ogany....... 720 - 1.068 
Indium..............- 7.862 Steel, nee 7.640 - 7.707 | Beech, American. .672- .735 | Mahogany, San n- 
Iridium........ 21.78 - 21.83 | Strontium . 2.4 - 2.58 | Birch............5606. DOT | BOs. vinsveewe cave des 120 
Iron, pure..........-. 7.838 | Tantalum..... 10.08 -10.78 | Box...........2. 900 ~ 1.030 | Mahogany, Honduras 5D 
on cast...... 6.928 - 7.330 | Tellurium. .... 6.115 - 6.348 | Brazil-wood........... 1.031 | Maple... ......... -681 - .755 
i 7.658 - 7.760 , Thallium ..... 11.777 = 11.900 | Campeachy (logwood).. .913 | Maple, bird’s-eye...... 67 
Troni-rolled plate 7.570-7.732  Thorium...... 7.657 - 7.795 , American..... - _.660 | Maple, Oregon ........ 491 
Iron, bammered....... 7.868 | Tin........... 7.258 - 7.904 | Cedar, Indian......... 1.815 | Mulberry............. 
Iron wire ...... 7.6 -7.88 | Tungsten... . 17.6 -19.261 | Cherry ............... -716 | Oak, African.......... &23 
Lead........... 11.07 - 11.445 | Uranium...... 18.38 -18.40 | Cherry, American..... 579 , Canadian........ 852 
Magnesium..... 1.60 -2.04 | Vanadium............ 5.6 Chestnut, Amer... .469-.545 | Oak, Dantzic.......... 7 
Manganese............ 8.01 | Zinc.......... 6.861 - 7.21 | Cocoa ...........ceeee 1.040 | Oak, English.......... 932 
Mercury.... -- 18.568 CORK serene: sihcaitren aces 5 240 | Oak, white ietice .682 - .882 
Allo Cypress, Spanish...... -644 | Oak, live....... 1.021 - 1.103 
ys Cypress, American..... 553 | Olive...........2cc00e .927 
BARS 3 oss vstic tevea o's Brass wire............ 8.214 | Dogwood......... -756 — .852 | Orange .......-.000 ee = 406 
Copper, 84; sinc, 16. 9.832 | Bronze gun-metal..... 8.700 | Ebony, Indian........ 1.200 | Pear..... 2... csecccee - 661 
Copper, 67 ; sino, 88. 7.820 | Gold, English standard, Ebony, American ..... 1 331 | Persimmon ........... 710 
Brass plate ........... 8.380} 22 carata fine ....... 18.888 | Elder................. -695 | Pine, pitch............ 1.080 
Bree Blitivvad ss sade de esce -671 | Pine, red.............. 590 
Elm, American... .728-.775 | Pine, white....... -360 - .461 
Copper, compact vitre- Iron, brown hem- Fir, Norway. .......... 612 rine, yellow...... 528 - .672 
ONE 5 fake aotnhivs seins 4.129 | atite......... 3.789 - 4.029 | Fir, Oregon, yellow .659- .630| Plum................. 785 
Copper, Cornish....... 6.452 | Iron, specular.. 4.934 - 5.218 Fir, Oregon, POd) 5508 .462 | Pop lar bonis eee ee ~ .498 
Copper, pyrites. . oa 4 344 | Iron, sparry.. 8.64 -3.81 | Fir, Oregon, white..... 468 Poplar, white Spanish .. 529 
Tron, chiromiate.:i a . 057 | Iron, ironstone. 2.952 - 3.863 | Gum, black........... 615 | Quince ............... ( 
Iron, pyrites........0. 4.789 Lead, carbonate 6.00 -7.20 | Gum, blue............ 843 Cal oc cisauss 387 
Iron, magnetic. 4.2 -4.9 Lead, sulphide (Gale ee 7.22 | Gum, water........... 1000 | Rosewood............. 7233 
Iron, red h Tin, Cornish..... 6.8-6.45 | Hackmatack..........  .500 | Sassafras.............. 482 
Wives cieses 4.740 - 6.005 zine, calamine........ 8.625 | Hawthorn............. 910 | Satin-wood............ 885 
Stones and Mineral Substances Hemlock ...-...-. BBB 463 | Syeamore. ccc. eas 
Agate.......... 2.348 -2.687 Basalt ......... 2.421-3.000 Hickory.......... .826 - .992 | Tamarack............. 883 
Alabaster:...... 2.611-2.876 Beryl......... . 2.723-8.549 Holly................. 100) TORIC 20554 Se eb hess oes 961 
Amethyst............. 2.7500 Brick.......... 1.867 - 1.900 , Holly, American....... 641 | Walnut, black.... .629- .649 
Asbestus....... 0.680 - 0.993 Brick, fire............ 2.201 ' J guanine’ Aehak smeatae 556 | Willow........... 486 - .585 
Asbestus, starry....... re 073 Brick-work in = —— Lancewood............ 720 | Yew ...........26. 488 ~ 807 
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Miscellaneous Solids. 


Amber......... 1.078-1.085 Gutta-percha ......... 
Ambergris........... Pe - i s  s (0) y «ee 1.689 
Beeswax............0. OD * Tee oe ass week ce ese ws 918 
BONG seaiaeaciccees 1.66 Indigo..............2. 
Butler ’< céccscedsce sue 342 . Isinglass.............. 1.111 
Camphor............. 988 Ivory.......... 1.825 - 1.920 
Caoutchouc........... 908 LATE eects asaseseaaes 94 
Fat, beef, mutton ..... 923 Mastic................ 1.074 
Fat, hog.............. 0 MYT es 5 sip 6 ess secede 
PlGShisc is teaereeneeas 890 Opium................ 1.071 
Gum-arabic........... 1.462 | Spermaceti ........... : 
Gunpowder, loose ..... 900 | Starch......... 1.505 - 1.660 
Gunpowder, shaken... 1000 Sugar, Cane... 1.6938- 1.606 
Gunpowder, solid 1.560- 1.800 Tallow......+.....-4.- 941 
Liguids. 

Acids : — Blood.......... 1.040 - 1.964 
ACOUG 052 5 es hs eee wee 1.063 | Honey............... 1.45 
Carbolic...........0.. 1.065 | Milk .........000.008. 1.082 
Fluoric..............- - 1.036 Sea-water...... 1.026 - 1.027 
Hydrochloric.......... 1.270 Sea-water (Dead Sea).. 1.240 
Hydrocyanic.......... SOO 0 TAR ssid oe de eda td 1.015 
NitriGscc canes ese vens 1.654 | Vinegar............... 1.080 
Sulphurie ............ 1.970 | 
Aqua regia............ 123 =~ Oils: — 

Codfish...... ate gianciatT -. 923 

Alcohol : — | Linseed. ooo eee ‘940 
Absolute.............. 749 | Olive... . cece cere eeees 915 
95 per cent........... 816) Palo os. ies ceecccee nek .969 
80 per cent........... .863 | Petroleum ..... 830 - .890 
50 per cent (proof).... .934 | Rapeseed ............. 914 
40 per cent........... .951 | Sunflowof ............ .926 
2 per cent....... ---.  .970 | Turpentine ........... 870 
10 per cent........... 086 ; Whale.............00. 923 


Spe-cific-grav'i-ty Bal/ance., For determin- 
ing specific gravities. The urrangement (Fig. 5352) 
illustrates the principle discovered by Archimedes, 
that every body immersed in a liquid loses a part of 
its weight equal to the weight of the liquid displaced. 
See page 2255. 


From one of the scale-pans of an accurate balance is sus- 
pended a hollow cylinder of copper, and beneath this a solid 
cylinder of the same metal precisely equal in volume to the 
interior of the upper cylinder. These are balanced by weights 
in the other scale-pan, and the solid copper cylinder is then 
immersed in a vessel of pure water. This disturbs the equilib- 
rium of the scalc, which is again restored by pouring water in 
the upper cylinder. The quantity required is exactly equal to 
that displaced by the lower cylinder, and ite weight divided into 
that of the latter gives the specific gravity of the copper. 

In the case of liquids, a body not liable to be attacked by the 
liquid is suspended from one of the scale-pans. The body is 
weighed first in the Hquid to be examined, and afterward in 


water. The weight in water divided into the weight in the other | 
| speck-block for getting blubber aboard. 


Fig. 5352. 


Pig. 5353. 


Seen a Sa 


Specific- Gravity Balance. 
the specifi i f 
the la % See * Moe's Speci 
» 40, 
Spe-cific-grav'i-ty In’- 
stra-ment. Professor Hare's 
litrameter, forascertaining the 
relative density of liquids, is 
shown in Fig. 5353. 
Two equal glass tubes a a’ commu- 


Hare's Litrameter. 


22 


1.009 | may be read to tenths by avernier /, Two indexes 


360 | contained in the tubes. On releasing the 


57 


nicate with each other and with an elastic bag 6 by means of a 


SPECTACLE-GAGE. 


980 | pipe c terminating in a cock, to which the mouth of the bag is 


The tubes are both attached to an upright standard d, 
parts, which 
ee. onsthe 
tube a correspond respectively to the graduations 100 and 200 
One of the tubes a’ being immersed in a vessel of 
water, and the other a in a vessel containing the liquid to be 
' tested, the bulb 6 is compressed, Vasa forcing out the air 
ulb the fluids ascend 
, in the tubes. If the fluid to be tested is heavier than water, 
the expulsion of the air is so regulated that it shall stand a 
little above the level of the lower index; the cups are then 
removed, and sufficient air admitted to the tubes by a valve 
| arrangement h to reduce its level exactly to that of the lower 
- index g; the columns in the two tubes are now supported by 
| the excess of atmospheric pressure over that of the air in the 
rial ai parts of the tubes, which, of course, is precisely equal 
in both. The vernier then, being adjusted to the level of the 
water in the tube a’, indicates the specific gravity of the other 
liquid. If a liquid lighter than water is to be examined, its 
| level is brought to the hight of the upper index, and the read- 
ing of the scale halved. 


Spe-cif'ic-grav/i-ty Beads. Small spherical 
bodies of known weight in proportion to their bulk, 
‘used for determining the specific gravity of liquids. 
| A form of hydrometer. 
| Just as a farmer's wife tests the strength of lye for 
[when soap, considering it of the right strength 


tied. 
| provided with a graduated scale ¢, divided into 


when a fresh hen’s egg floats as large as a quarter- 
dollar above the surtace of the liquid. 

Spe-ciflic Heat. The amount of heat required 
to raise the temperature of a certain weight (as a 
pound or kilogramme, of a substance) a definite 
amount, as 1° Cent. or 1° Fah. Water is taken as 
the standard of comparison ; the Centigrade degree 
and kilogramme being universally adopted on the 
Continent of Europe, while the avoirdupois poundand 
degree of Fahrenheit are in common use in England 
and the United States, though the Continental sys- 
tem is that generally employed by scientific men. 

Spe-cil/‘i-um. (Surgical.) An instrument for 
examining wounds, fistulas, and for len setons, 
A probe. It is usually of silver, and is terminated 
by a spherical button. 

Speck-block. (Nuwtical.) One used in flens- 
ing or stripping the blubber off a whale. Through 
it the speck-fall, a purchase, is rove, the blocks be- 


| ing made fast to the blubber-quy. 


k-falls. The ropes of the 


A 


Spec (Nautical.) 


Speo'ta-cle-fur’nace. (Metal-working.) 


; furnace with two tap-holes, one above the other. 


Spec'ta-cle-gage. A device for determining the 
proper distance apart at which the glasses should be 
placed to exactly suit each individual case. 


In A two glasses are fixed in Ga Re which slide on a 
square graduated rod, and may be held by eet-screws. These 


Spectacle-Gages. 


: SPECTACLES. 
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SPECTROSCOPE. 


are moved inward or outward, until an object is distinctly seen , sequently confirmed by the Oxford University ; in 1240 he took 
by both eyes through the centers of the glasses; being then | the vows of a Franciscan at Oxford. His talents and originality 


fixed by the set-screws, the distance is read off on the graduated 


rod; their hight is adjusted by a central sliding nose-piece. —_| 
goggles, having — 
minute perforations, and attached to two jointed arms; the dis- 


Ip B the object is viewed through a pair of 


tance between the two visual axes is indicated on a scale. 
Spec'ta-cles. A pair of lenses in a frame to as- 
sist tailing or imperfect sight. 
In Fig. 5355, 1, the different parts are shown : — . 
a, bridge. | 
b, eye or bow. | 


a oe c, glass orlens. | 
» 4 d, side or temple. | 


2 has segments of 
different foci; their | 
line of junction is — 
curved. 

8, the metallic por- 
tions are riveted to 
the lenses. 

4 has semi-lenses 
of different convexi- 
ties; their line of 
junction straight. 


6, oval. | 
oblong. 
spec- 


reader to look over | 
them more readily. | 

9,spring eye- | 
glasses. 

10, folding eye- | 
glasses. 

Strabismus  spec- 
tacles have a small 
central opening to 
aid in curing the de- 
fect by exercising | 
the muscle which | 
brings the eyes into 
the normal position. 

Spectacles with 
glasses of different | 
refractive powers are 
made for those whose 
eyes have unequal 
foci. 

An astigmatic 
glass is adapted for 
an eye which has 
different refractive 
powers at different 
parts of its cornea 
or lens. 

In other spectacles 
each glass is made 
up of two half-lenses 
of different powers 
or characters, — one 
for reading, the| 
other for ordinary | 
use in walking or | 
conversation. | 

Goggles are short 
tubes which exclude | 
much light from the 
eye, especially lat- | 


eral rays. 

Win-paska spectacles are used to exclude dust and cinders. 

Colored spectacles are used to temper the light, in mercy to 
weak eyes. 

For weak eyelids spectacles are used which prop the upper 
eyelid. 

‘The sides of spectacles are known as single or turn-pin; the 
latter having a jointed extension piece. 

Spectacles are also known by other names indicative of color 
of lens, optical character, nature of lens, etc., as green, blue, neu- 
tral sted smoke color ; double concave, double convex, periscopic, 
pebble. 

Periscopic glasses were invented by the eccentric Dr. Wollaston. 
The glasses are concavo-convex, and facilitate oblique vision. 

Spectacles are said to be of Asiatic origin, and are of great 
antiquity in China. A spectacle lens was discovered in the | 
Stabian Street at Pompeii in 1854. Alhazen appears to have 
referred to them. Roger Bacon, in his ‘‘ Opus Major,’’ writes: 
‘“* This instrument, a plano-convex glass or large segment of a 
sphere, is useful to old men and to those who have weak eyes, 
for they may see the smallest letters sufficiently magnified.” 
Bacon was born at Ilchester, in Somersetshire, in 1214, the year 
before the signing of Magna Charta; was educated at Oxford, 
then studied in Paris, where he took his degree, which was sub- 


5 has octagonal  °Y 


caused him to be suspected by his brethren, and he was impris- 
oned in 1268, and closely confined for ten years. He returned 
to Oxford, and died in 1292. The claim to the invention of 
spectacles, asserted in behalf of Alexander de Spina, a monk of 
Pisa, who died in 1313, is believed to be anticipated by this date 
of Bacon’s. 

Fig. 5356 is from the tapestry of Nancy, 
the fifteenth century, and represents 
Scribe with spectacles on nose, and with all 
his apparatus of writing,— pen, penknife 
portable case, book, and paper. 

Chaucer and Lydgate refer to spectacles. P 
John Baret, of Bury St. Edmunds, left by q gs a 
will, in 1468, to one of the monks, his ivory Ks ae oa 
tablets and a pair of silver-gilt spectacles. | / 

‘*T this morning did buy me a pair of 
gen spectacles, to see whether they would TBP 3 

elp my eyes or no.’’ — Pepys’ Diary, 1666. } . 
eeling encouraged : — / {== 

“ Bought me two new pair of spectacles of , lena 
Turlington, who, it seems, is famous for / j 
them.’’ — Pepys’ Diary, 1667. 

Scribe with Spec- 
tacles ( 


‘* The residents in Sikkim [says Paget | 
ren 
eyes from the glare of the newly fallen snow, of Nancy, e). 


of the latter part of 
a 
Fig. 5356. 


in the Himalayas, seek protection for their 


some with veils, others with shades of brown 

paper, or of hair from the yaks’ tails, whilst a few have specta- 
cles of woven hair; and the Lepchas loosened their pigtails, 
and combed their long hair over their eyes and faces.”’ 

Cohn, an oculist of Breslau, has made an estimate of the 
number of workmen in metal who have been injured in the 
eye by minute pieces of metal. Among 1,283 workmen, he 
found that 90 per cent had suffered thus to some extent, and 
40 per cent had been under medical treatment therefor; 59 
were permanently injured, and 21 had lost the use of one eye. 
He introduced mica spectacles with great success. The frame 
is made to fit around the eye, like goggles. 


Spec-trom’e-ter. (Vptics.) An instrument de- 
scribed by Valz in ‘‘ Comptes Rendus,” Vol. LVII. 
pp. 69, 141, for viewing the spectrum by direct 
vision, and so arranged as to reduce the dispersion of 
the rays as little as possible. 

Spec’tro-scope. An instrument for viewing the 
spectra formed by the solar rays and by those of 
other bodies in an incandescent condition. 

Newton, 1675, determined the fact that the solar light was 
composed of six different and unequally refrangible colors. (See 
Prism.) He also found that these colors, which combined to 
form white light, could not be farther separated by undergoing 
a second refraction In 1781, Scheele, who discovered the fact 
that light exercises a chemical action upon chloride of silver, 
found that the compound was blackened most toward the violet 


Fig. 5357. 


Steinheil’s Spectroscope and Spectrum. 


ioneatiiby Google 
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end of the spectrum. Subsequent researches have shown that 


_ slit, so that the spectra of the two lights appear one above the 


the solar spectrum is apparently composed of three parts, which | 
are, throughout a portion of their extent, superimposed one , 
upon the other (B, Fig. 5357); thus the part A exhibits the 


maximum Aeating effect; the part / is that which produces 


light ; and the part c exerts the greatest chemical or actinic ac- | 


tion. The curves indicate the respective maxima and minima 
of heat, light, and actinic force respectively ; the first being 
greatest at a point entirely without the visible end of the spec- 
trum; the second commencing just beyond the line A near the 
end of the red, and extending beyond the line Hin the violet ; 
and the third commencing near the central part of the visible 
spectrum, increasing to a maximum near the violet end, and 
only disappearing at a point far beyond the visible part of the 
spectrum. 

At the beginning of this century Dr. Wollaston, in repeating 
the Newtonian experiment, admitted a beam of light through a 
very narrow slit 
instead of a round 
hole, and detected 
a number of black 
lines in the spec- 
trum ; andin 1514, 
Fraunhofer, pur- 
suing the investi- 
gation ,had discov- 
ered and located 
576 of these lines. 


same in light re- 
ceived directly 
from the sun and 
reflected from the 
ae if and that 

ght from the self- 
luminous fixed stars contained black lines differing from those 
of the solar light. He thence concluded that these variations 
were due to causes existing outside of our atmosphere, — a con- 
clusion which has been since amply confirmed. 

Melville, in 1752, noticed the yellow flame due to sodia; 
and in 1822 Sir John Herschel remarked that ‘ the colors con- 
tributed by different objects to flame afford in many instances 
ph eee y and neat way of detecting extremely minute quantities 
of them.” 

Mr. Fox Talbot, in 1834, distinguishes the difference between 
the red lines produced by the flames of strontia and lithia, and 
in 1845 Professor W. A. Miller experimented upon the spectra 
of the alkaline earth metals. 

Professor Bunsen, however, so far advanced the subject that 
he, in conjunction with Kirchoff, may be almost said to have 
invented spectrum analysis as it now exists. 

Through its instrumentality Bunsen discovered, in 1860, the 
new metals caesium and rubidium ; Crookes, in 1861, discovered 
thallium ; and in 1864 Reich and Richter discovered indium. 

In Fig. 5357, A represents the improved spectroscope of Stein- 
heil. It consists of a stand ¢ carrying the flint-glass prism a, 
having arefracting angle of 60°. The stand has two arms, one 
of which carries the telescope /, and the other the tube g, con- 
taining a lens in the end nearest the prism, and at the other 
end a scale which can be seen through the telescope by reflec- 
tion from the surface of the prism. 

The light e is admitted to the tube f through an adjustable 
slit in the piece d,the upper part only of which is open; the 
light ¢’ is reflected from a prism within the piece ¢@ below the 


Fig. 5358. 


ne 


| 


other in the telescope /, the scale in the tube g being illuminated 
when required by alamp in front of it; the adjustments consist 
in properly focusing the telescope and so arranging the tubes 
b g and the lights that their spectra and the micrometer scale 
are all distinct in the same field. 

In Fig. 5358, the arrangement used by Kirchoff, a train of 
four prisms is employed ; the rays passing through the slit ind 
are rendered parallel by a lens in the tube a, and, being de- 
com successively by thg prisms, are, on emerging from that 
at the left, viewed by the 
telescope 6. This ar- 
rangement gives a very 
elongated spectrum. cd 
represent two forms of 
the piece by which the 
upper beam is trans- 
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Spectroscopic Apparatus and Battery. 


mitted and the lower reflected through the tube a. The width 
of the slit may be varied by means of screws. 

Fig. 5359 shows the apparatus employed for yolatilizing the 
metals in order to obtain their spectra ; it consists ences | of 
a voltaic battery a, induction coil 6, and a stand ¢ having ad- 
justable arms, carrying the points between which the substance 
d is held while being subjected to the action of the current. The 
luminous image of the burning metal is transmitted through a 
slit and tube to the prism and viewed by a telescope. 

Faraday ascertained that the electric spark is but the effect 
of the combustion of minute particles of the terminals and the 
air or other matter through which it passes from one to the other. 

The spectroscope has already given us an insight of the ele- 
ments present in the sun and some of the fixed stars, and of the 
nature of the components of other heavenly bodies, as the 
nebula and comets. 

It has also been employed to determine the exact moment 
proper for adding the spiegeleisen and for stopping the conver- 
sion in the Bessemer steel process. See pages 277, 613. 

It is as yet comparatively in its infancy, and will no doubt 
some day be of great service in practical metallurgy, as it has 
already beats in qualitative chemical analysis. 

Mr. Norman Lockyer has successfully used the cag mag 
as a means of quantitative analysis for testing alloys in the 
British mint. His apparatus consists of an electric lamp, in the 
lower carbon of which a recess is made to receive the alloy to be 
vaporized. The spectrum is thrown on a screen in a closed box 
and is ois. he sor admitting of ready com n with the 
previously photographed spectra of other alloys containing 
known proportions of the metals, By means of a delicate scale 
attached to the instrument, the coincidence or variation of the 
lines in the different spectra, arranged one above the other, is 
determined, the relative length, strength, and position of these 
lines indicating the proportion of each metal contained in the 


et catotisk has applied spectroscopic observation to the determin- 
ing of the proper motion of the heavenly bodies, by observing 
the displacement of the spectral lines. 

Spec’u-lum. 1. (Surgical.) An instrument for 
dilating certain passages of the body, in order to 
enable examinations or access of instruments for 
operation. 

Speculums are known by their construction, as 
bivalve, four-bladed valve, ete., or by the part of 
the body to which they are applicable, as — 


Anal, Ly Nasal, Vaginal, 
outh, Rectum, Uterine, ete. 


Some of these names are synonyms, and, besides, 
there is another class of instruments known as dila- 
tors, and still another set of names ending in -scope, 
as otoscope, laryngoscope, metroscope, rhinoscope, ete. 


a is a two-valved speculum, the parts hinged together and 
having a set-screw to maintain distention without the aid of an 
assistant. It is shown in Pitney’s patent of 1841. 4 is a specu- 
lum of a favorite form found in the same patent. 
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Fig. 5862. 


a four-valve speculum. 
a giaas-mirror speculum. 
Eliiott’s intra-uterine speculum. 


Fig. 6360. 


— 


| a (Fig. 5363), Graefe’s eye- 
| Speculum. 

b, Noyes’ eye-speculum. 

c, Hart's eye-speculum. 

2. (Optics.) A metallic, 
concave mirror. 

These were known to the an- 
| cients, and were probably used 
| for lighting the sacred fires. 
| The construction of the mirrors 

of Archimedes is not accurately 
known. Itneed not be doubted 
that he fired some of the vessels 
of Marcellus, who was then be- 
sieging Syracuse. The wonder 
‘is not that an arrangement of “ 
burning mirrors, so called, Speculums. 
should be able to effect this, for 
this has been clearly proved by Buffon and others, but the won- 
der arises from our mis-preconceptions of the condition and 
talents of the men of 
former times. Kircher 
went to the historic spot 
and tried an arrange- 
ment of plane mirrors, 
which convinced him 
the account was entirely 
probable. 

The ancients also used 
lens and glass spheres | 
filled with water to col- 
lect and concentrate the 
rays of the sun. See 
LENS. 

During the siege of 
Byzantium by the navy 
of Vitalian, the same de- 
| fense was made by the — 
besieged, and with the Tiemann’s Eye-Speculums. 
same result, for Zonaras 
informs us the ships were actually consumed. See Mrmror. 
Also page 410. 


Spec’u-lums, Cast/ing and Grind/ing. Lord 
Rosse invented a 
7m Fig 5364. method of mak- 

i ing built-up 
— speculums by 
constructing a 
framework of 
brass composed 
of cast sectors, 
each comprising 
the eighth of a 
circle, bolted and 
\ soldered th- 
} er. This frame 
was then turned, 
plated with spec- 


Tiemann’s Speculums. 


is Kramar’s bivalve ear-speculum. 

h!, closed and open views of the Storer vaginal speculum. 
ii’, Nott’s duck-bill speculum. 
j77' j", Bozeman’s speculum, three views. 


Bivalvular and trivalvular speculums are shown 
in Plaet XVII., ‘‘ Magazyn oste Wapen Huys der 
Chirurgyns door Dr. Johannes Senltetus,” Door- 
drecht, 1658. 


k, Knaffi’s speculum. It consists of a number of bent mov- 
able fingers a a aa, whose outer ends are passed between two 
connected rings >. In nse, the fingers a a aa are slid close | 
together and introduced into the canal, and then each pushed 
outwardly by the finger of the operator. The pressure of the 
walls of the canal on their inner extremities causes them to 
bind between the two rings, and retains them in expanded posi- 
tion. 

In Fig. 53861, a is Robert and Collins’ nasal speculum 

b, Elsberg’s nasal speculum. 

ec, Thudichum’s nasal speculum. 

In Fig. 5362, / is Simrock’s otoscope, with lens. 

e, Spier’s self-sustaining ear-speculum. 

f, Whitehead’s mouth-gag (showing cleft palate). See Sra- A 
PHYLOGRAPHIC INSTRUMENT. fj 

Fig. 5363 shows instruments for distending the eyelids during iS Ai sent 
examinations and operations. Speculum- Grinding. 
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ulum-metal, a number of the plates having their; The hight of the liquid is therefore the measure of 
joining edges accurately fitted together and soldered | the speed. 
with an alloy of zinc and copper having exactly the | See also English patent No. 2,141 of 1860 and 581 
same expansibility as speculum-metal. e face was of 1867. 
then polished. A different idea is involved in those indicators 
Fig. 5964 illustrates an apparatus for grinding and which have a dial on which are inscribed all the sta- 
speculums of small size. It is attached to an ordinary foot-lathe, tions, switches, crossings, etc., of a journey, and a 
reek Se i LB rade trerag a its treacle, ia cast-iron | inter, which is driven by a wheel of the car, and 
€ 4 18 sec 2) e e-bearers, an carries a ver- } ; +7 
tical mandrel, to the top of which the chuck + is fixed. The indicates to the en leg op oe ductor the position 
edge of the chuck is cut as a worm-wheel, to which a slow rotary Of the train on the line. See English patents Nos. 
‘motion ts given by a screw mounted between the mandrel and | 11,619 of 1847, 890 of 1858. 


the puppet-head of the lathe. The speculum c is cemented to| The marine velocimeter is a registering-log. See 


this chuck, and as it rotates the polisher g is caused to traverse ne , 
back and forth across its face by means of an eccentric d carry- Loc. See also English patent 8,645 of 1840. 


ing a cord h attached to one side of a ring inclosing the polisher _ English patent 2,892 of 1856 is to indicate the 
and passing under a guide-pulley ¢, and a cord /' connected to | position of a hoisting-cage in a mining-shaft. 
the opposite side of the ring and to the spring / 
: | Osborne’s speed is for the purpose of determining the 
Spec'u-lum-for’ceps. (Swrgical.) Long, slen- | rate of speed at which shafting or wheels are rotating. It has 
an index-hand or pointer, a graduated dial, a current-receiver, 
and retarding-spring with a current-generator, whereby the 
._ force of the current produced in any fluid acted upon by the 
generator can be indicated upon the dial, which may be so 
| graduated as to express the number of revolutions which the 
_ generator makes per second or minute, whereby the trouble of 
counting and rating the speed by time is avoided. It is appli- 
cable for determining the speed of printing-presses, spinning and 
grinding machinery, paper-mills, centrifugal machines, and 
shafting ; for determ the proper cutting speed of lathes 
and planers. It is also applicable to the determination of the 
speed of steam and other land carriages, of marine engines, and 
of the belting of machinery generally. 
| Tt may be made to give an indication or alarm, whenever a 
shaft has acquired a certain 
rate of speed, by effecting an 
: . electrical connection whenever 
der forceps, used for dressing wounds or operating , the pointer reaches a certain 


on parts not accessible except place in its path. 
through speculums. 

Spec’u-lum-met/al. (4//ov.) 
Lord Rosse’s : copper, 126.4; tin, 
58.9. 

Another formula: copper, 
7; tin, 4; zinc, 3. Or, cop- 
per, 6; tin, 2; arsenic, 1. 
Or, antimony, 1; tin,1. See 
ALLOY, page 63. 

Speech. Of a wheel. 
The hub with the spokes, 
without the fellies and tire. 

Speed-cones. (Machin- 
ery.) The double cone-pul- 
leys, used for varying and 
adjusting the velocity ratio 
communicated between a pair of par- 
allel shafts by means of a belt. See 
CoONE-PULLEY, C, Fig. 1424, page 
610. 

Speeder. (Cotton-manufacture. ) Osborne’s Speed- Gage. 
A machine invented by Mason as a 
substitute for the bobbin and fly frame, by which| Speed-in/di-ca’- 
slivers of cotton from the carding-machine are slightly | tor. 1. (Afachinery.) 
twisted, and thereby converted into rovings. A device for indicating the number of revolutions 


The sliver is drawn between rollers, as in the bobbin and fly made by a shaft in a given time. 


me, but the bobbins are arranged horizontally and rotated 5367. the s carries a worm. en- 
ie rollers on which they revolve. Being rotated by their seatea es nite fel sage gearing, which moves 
peripheries, their rate of winding is constant, and the copping the hands of two dials, one of which registers sin- 
rail is dispensed with. The twist, which is given in the boddin | gle revolutions up to one hundred, while the other 
and fly frame by the rotation of the spindle and flyer, is given indicates the hundreds up to one thousand. 
in the speeder by an endless belt, which rapidly rotates the | The point of the spindle is gently pressed cen- 


guiding tubes of the sliver as it comes from the drawing rollers. trally against the end of the shaft, causing the 

The bobbin is made into a cop with conical ends, as in the pire fe to rotate therewith ; the time that it is 
other machine, each successive layer being shortened, as its held in contact with the shaft is noted by a , 
diameter increases, so that each shall have the same length of _ watch, and an inspection of the dials shows the / 


alga number of revolutions made. See SPEED-GAGE; |“ 
Speed-gage. A velocimeter. scott pista 
_ English patent No. 2,692 of 1855 is for a speed-|. 2. (Nautical.) A log consisting of a 
indicator for locomotives or railway-trains, and con- | spiral vane turned by the passing water, 
sists of _@ governor driven by a cord from an axle of | and registering its revolutions. See 
the engine or car. As the balls rise with increased | VELOCIMETER ; Loc. 
ya they actuate a lever and that a piston which Speed-meas/ur-er.: An _ instru- Speed- Indi- 
elevates a colored liquid in a graduated glass tube. | ment invented by Mr. Carey, for meas- cator. 
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Fig. 5367. 
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SPEED-MULTIPLIER. 


uring the number of revolutions made by the wheel 
of a carriage. It is secured by straps to one of the 
spokes near the hub, and has clock-work mechan- 
ism for registering the number of revolutions. See 
ODOMETER ; SPEED-GAGE ; SPEED-RECORDEK. 
Speed-mul’ti-plier. ((fearing.) An arrange- 
ment of gearing by which pinions are driven from 
larger wheels, the pinion-shafts carrying large wheels, 
and soon. It is seen in the motion work beneath 


the dial of a watch, by which the motion of the cen- | 


ter arbor is geared up to drive the minute-hand and 
seconds-hand. It is the inverse of the watch-move- 
ment proper, in which the relatively slow-moving 
wheel, which receives the first impulse of the spring, 
becomes the quicker motions of the wheels in the 
direction of the escapement. 

This gearing-upor gearing-down, or speed-multiply- 
ing or decreasing, isfound in many kinds of machinery. 

Fig. 5368 is an arrangement of gearing within a series of pul- 


leys, upon which the driving-belt may be shifted to increase 
the power or speed of the drum. See also Nos. 73,424, 75,677, 


sai Fig. 5368. 


‘Variable Speed- Pulleys. 
In Fig. 5369, the motive shaft has arms which carry spur- 


wheels engaging the in- 
ner gear of the drum, 
and a pinion which is 
fast to the second shaft, 
having similar arms and 
spur-wheels engaging a 
pinion on the third shaft. 
This may be extended as 
far as desired ; the pro- 
portion between the 
planet-wheels and their 
pinions regulates the in- 
crease of speed gained. 
Fig. 5870 shows the ap- 
plication of the principle 
The slow speed of the ground-wheels is 
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Multiplying Gear. 


to a mowing-machine. 


Fig. 5370. 


Morwing- Machine with 
Speed- Multiplying Movement. 
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geared up to give a rapid reciprocation to the cutter-bar. The 
pinion to which the cam A is attached terminates a system of 
speed-multiplying gear mounted upon the main axle ; from this 
gearing motion is communicated to the cutter through the 
medium of a yoke surrounding the cam, a pitman-rod, crank- 
| lever, ete. 
Speed-pullley. (JMachinery.) A cone-pulley. 
One having several faces of varying diam- 
eter, so as to give different rates of revo- 
lution. 
Speed-re-cord/er. A contrivance 
for recording the speed of a carriage, rail- 
way-car, vessel, or the revolutions or pul- 
sations of amachine. The record is made 
| up of the progress in a given time; in 
the case of vehicles of any kind, it is 
|made up of distance and time. An 
odometer or other velocimeter usually has 
/a train of wheels similar to those of a 
GAS-METER or ARITHMOMETER (which 
see), the reading being taken of the num- Speed- Pulley. 
ber of revolutions, for instance, within 
the space since the last reading was had. Such a 
| machine is, after all, a mere cownter, and does not 
fulfill the conditions of a speed-recorder. 
| Some of the cab-odometers combine the factors of distance 
and time, so that when the cab is moving a record is made bya 
train of wheel and pointers of the distance traveled ; and when 
the cab is at rest, while still hired, a time-measurer is set in mo- 
tion, Which keeps a record of the period of rest. This does not 
yet fulfill the conditions of the problem, as it is but a double 
register, and the result is derived from the sum of the two, they 


not being contemporaneous in action. Cab-odometers are to be 
found in English patents —- 


No. 14,176, of 1852. 
No, 2,131, of 1856. 


No. 1,035, of 1863. 
No. 2,082, of 1863. 
No. 883, of 1857. No. 1,217, of 1564. 
No. 2,804, of 1857. No. 2,354, of 1868. 


An instrument to be applied or attached to a moving body to 
indicate to the eye the rate at which it is traveling is a Spgep- 
GAGE (which see) Such a one is not necessarily a register, but 
merely shows the rate at the time of application or of observa- 
tion, as the case may be. The indications may be recorded, and 
thus it becomes a recorder. One instrument, to indicate the 
actual speed of a locomotive, is described in English patent No. 
2,692, of 1855. See SpeED-GAGE. 

The true speed-register is to be found in those devices de- 

Signed accurately to register the speed of locomotives or trains 
of cars at all times between any two points, to show the time 
taken to travel any distance between the ends of the route, and 
to indicate the stoppages and delays of 

An apparatus of this kind may be found in ror age patent 
No. 11,619, of 1847. It has dial-indicators which show the 
speed of the engine and the position of the train on the line 

|in reference to proximity to stations or sidings. It 
a description of the journey, time occupied at, and the rate 
between, stations, mile by mile. The A stg is made upon a 
strip of paper marked with perpendic lines, which repre- 
sent miles, and with horizontal lines, which represent minutes. 
The paper winds on a cylinder, and is marked by a pencil tray- 
ersed by a chronometer. The distance traveled in a given time 
determines the movement of the paper, and the motion of the 
pencil in the said time combines to e a mark, the result of 
the two factors. The paper is detached at the end of the jour- 
ney to be examined, and kept as a record of the trip 

| English patent, No. 1,678, of 1857, has also a pencil under 

_ the control of a clock, and a traveling paper moved by a wheel 

of the train, the record being the joint product of time and dis- 


tance. 

English patent, No. 2,141, of 1860, indicates the speed of a 

| train by a colored fluid raised or lowered by a lever acting upon 
a diaphragm, the lever itself being worked by a ball-governor 

_ driven by connection to an axle of the engine. A pencil obeys 
the fluctuations of the fluid and makes a record. 

| United States patents, on the Governor princtple. Benckert’s, 

December 1, 1857. An indicator. It has an arrangement of 

| governor-balls acting upon segment cams, which turn the 
pinion of the indicator finger. 

Liernur, November 16, 1858. A speed-recorder. By band 
connection from the axle, the governor is rotated, and its ine- 
qualities of rate are made to lift or depress a pencil vertically. 
The pencil-point rests on a circular disk, which is rotated by 
clock-work. The radiating and circular lines on the paper are 
expressive of distance and speed, and the pencil-line is the pro- 
duct of the two factors. 

Billings’ speed-recorder for railway-cars, March 27, 1860. A 
ball-governor, through the medium of a circular rack and gear- 
wheels, imparts motion to a hand, which points out upon a 
dial the number of miles per hour at which the train is travel- 
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ing at tho moment. Another hand is carried forward by the , lines to indicate distances, and with longitudinal lines to indi- 
first hand as the speed is increased, but does not recede with it | cate the tigre consumed in traveling the said distance. A pencil 
when the speed diminishes. It thus registers the greatest specd | is actuated by a clock, and made to traverse at a uniform speed 
attained during the trip. across the chart. Thus the endless moving chart, operated by 

Other eonnected mechanism actuates a set of prickers, which, | the car-wheel, records distance, and the reciprocating clock-actu- 
penetrating at rare intervals an endless strip of paper as it is , ated pencil records time. A third feature: a steam-gage haga 
wound by clock-work machinery from one roll on to another, | ree ; 
register the distance traveled; while a second set of prickers, Fig. 5373. 25 = 4 
similarly actuated, record the rate of 8 at each mile on the = <4 
same strip of paper. The mechanism is driven from a truck- a | ms) | 
axle, and is inclosed in a box with a glass front. owl 

Keeler, April 4, 1864. An indicator. The balls and connect- tiie 
ing arm of an ordinary governor, driven by gear or band con- POF ee 
nection from the axle, act upon a piston, which raises or lowers cat € 
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Keeler's Speed-Measurer. ; pencil attached to record the steam-pressure upon the chart, 80 
that its variations are apparent for all the time occupied in the 
the movable bottom of a mercury chamber and elevates or de- | journey. 
presses a column of mercury rising from the said chamber. Fig. 5874. 

Bowsher, May 12, 1868. An indicator. It has a governor 
arrangement, the sliding collar actuated by the balls pulling 
upon a cord, which turns the spindle of the pointer-finger and 

rects it to figures on a 

Bilgram, August 22,1871. An fndicator. It has governor- 
balls, which actuate a sliding sleeve-rack, which revolves the 
pinion on the axis of the pointer. 

Speed and Poage, May 12, 1874. A recorder for registering 
the 8 of railway-tfains. The governor is connected with a . 
pencil, which rides over # recording sheet and indicates the | 
speed, while the sheet is moved by the axle of the car and indi- | 
tates the distance passed over. 

The following are not actuated by governor-balls : — 

English patent, No 1,407, of 1868, makes a diagram on a 
sheet of paper, showing the speed of a train, with the position 
and duration of its stoppages. The paper is advanced by clock- 
work at a uniform rate, and by means of motion derived from 
the train a pencil is advanced across its surface. The direction 
of the line made by the pencil will vary as it moves more or less 
quickly across the advancing paper. 

English patent, No. 2,285, of 1863. A disk of paper is moved 
by a train of wheels from the crank-shaft of the machine. A 
stylus is raised and lowered at regular intervals, being driven by 
a chronometer. See also No. 2,912, of 1862. 

Lewis’ velocimeter, November 26, 1867, has a train of gear- 
ing, which gives indications at regular intervals of the rate of 
speed. These are compared with a time-keeper in the same 
apparatus. 

Horn’s mileage register, May 5, 1868, has a ringing mechanism 
operated at each mile; a kind of odometer. A striker also 
marks on a surface traversed at a uniform rate across its path. 

Guebhard and Tronchon, April 8, 1873, recording apparatus 
for cabs and carriages, have a drum driven by clock-work and 
receiving a record so connected with the vehicle as to give a 
strong and irregular line when the vehicle is moving, and a 
light and smooth line when it is at rest. By means of a screw- 
movement the pencil fs carried in oscillating lines to and fro 
across the drums, 

Richardson's speed-recorder, April 29, 1878. An endless re- 
volving chart, driven by the wheels, is ruled with transverse 
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Wythe’s speed-recorder for railway-trains, July 28, 1874. The Sphere-turn'ing Lathe. A lathe for turnin 


Te aored tee ap aller ip = aris Pus pencil ie over ty billiard-balls and similar objects to a truly spheri 
clock-work. The result, when the car is moving, is a diagonal | form. In Hyatt’s (Fig. 5376), the ball is held be- 


line, whose angle will depend upon the speed ; the pencil always | tween chucks a, attached to opposite spindles, and 
moves in its own proper direction at the same speed, and the | moved toward each other by right and left hand 


paper slips beneath it at a rate corresponding to that of the car. é 
ene revolution indicator, September 1, 1874, has a mer- | SCTEWS. These are operated by two spur-wheels 6} 


cury reservoir and a communicating pipe, which proceeds gearing into two other spur-wheels cc on a longi- 
radially and | then ii Bpyardly ae ume i . thle ein ‘tudinal horizontal shaft, so that the ball may 
Af @ macoinery @ mercury oveys e centriiugal imp e aa * 
and passing outwardly and up into the tube descends in the chucked centrally over the center around which the 
axial graduated tube, its sinking being the measure of the speed | tool-post is carried. The tool-post d is attached to 
oie Gach ee eee Bets a disk ¢ in the center of the lathe, having a threaded 
ott’s ometer, July 28, 1874, is for measuring the speed : whe . 
of vessels. It has a pipe extending through the hull of the periphery engaged by & worm, by which a circular 
vessel, to receive the impulse of the water, and another to be motion equal in amount to the width of cut of the 
acted on by the suction ; cocks sree contlved et ses & tool is imparted to it at each revolution of the ball. 
water or @ mercury gaze can be put in connection with the; pher/i-cal Boil’er. (Steam.) One of globular 
r pipes, for low or high speeds respectively. See also L0G; ¢ornyor made up of a number of connected globes. 


VELOCIMETER. | 
vou Sad er i Harrison’s steam-boiler consists of an aggregation of small 
Bpeed y t Boot. (Saddlery.) A a culiarly and nearly spherical cast-iron shells, with connecting necks, 
shaped knee-boot, designed to protect the knee from through which pass bolt-stays holding the several “ unit 


injury from the opposite foot of high-stepping trot- | spheres” together; several plates of these spheres are con- 
ni 


ung orses. ected and wholly immersed in the brick furnace. The invent- 


; : or has since patented a method for constructing the unit 
pellkx. A small rod, used as a splint. A spike spheres in wrought-iron. Soc STSAM-BOILER. 


in thatching. A rod in a loom, ete. P= : 
Z ’ . . pher’i-cal Case-shot. (Ordnance.) A thin, 
Bpeliter. A commercial name for zine. Speller | spherical shell filled with bullets. See SHRAPNEL. 
solder 1s made from zinc, 12 ounces ; copper, 16: Spher’i-cal Lathe. A lathe for turning spheres. 
or zinc, 16; copper, 16. The larger proportion of | (go. SpHERE-TURNING LATHE.) See also patents, 
AG WS tong oy) epeltr Solder, No. 52,244, Foster, January 23, 1866; No. 49,122, 
Spen'cer. (Nautical.) A four-cornered fore- | Knowlton ‘August 1, 1865. 
and-aft sail, whose head is extended by a gaff and) “gpherfi-cal Lens. A lens of a spherical shape. 
its foot usually by a sheet. Its position is abaft the Perhaps the earliest form of lens, in the similitude 
fore or the main mast, and it is frequently bent to| of the drop of dew on a villous leaf, which so beau- 
an auxiliary spar, called the spencer-mast. It is a tifully magnifies the filaments. 
frysail to the fore or main mast, and differs from | pye spherical lenses have usually an equatorial 
& spanker or driver in position. The latter belong ove in a plane perpendicular to the axis of the 
to as erie Mais , ens. This is closed by an opaque object, leavin 
b A ia ane . MEue eat.) - smal] mast] 5 central stem. The object is to exclude light and 
analy srower Mast tof hoisting a trysall, lateral rays. See PeRtscopic LENs ; CopDINGTON 
Spend. (jfining.) To break ground, to work a Lens 
wa Fe . ° 
: , ee Spher'i-cal Mir’ror. A mirror used in some 
perm /a-tor-rhe’a Syr linge. (Sury nese AN | forms of the CATADIOPTRIC LiGHTSs (which see). 
instrument for 1n-| g§pher/i-cal Saw. An annular saw, as the tre- 
Fig. 5875. jecting the male phine. 


urethra with emol-| "| wie 5377. This usually has a guide-point aat the end of 
a rod, secured by a set-screw b, and passing through the tubu- 
lar stem of the saw, See TREPHINE. 

Bisa crown saw. These are sometimes as large as 6 feet.in 
diameter and 15 inches deep. In this case the saw is built up 
of three or four thin plates of steel bent to form portions of the 


seo lients, astringents, 
Otis’ Spermatorrhea Syringe. or caustic, as the 
case may require. 
Spetch’es. The trimmings of hides, used for 
making glue. 
Sphe’ra-nau'ti-ca. An, old-time nautical in- 
strument, mentioned in Frobisher's voyages. 
Sphere. See GLOBE; ARMILLARY SPHERE. 
Spher'e-o-type. (Photography) A positive 
collodion picture taken upon glass by placing a mat | Sage? 
before the plate, sO as to c1lve a distinct margin 0 — SSS 


the picture. 2 ee = 
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cirele, and riveted to an annular ring, which is fixed to the sur- 
face chuck of a kind of lathe mandrel by means of hook-bolts A; 
the work is grasped in a slide-rest, which traverses within the 
saw and parallel to its axis, 

i isa rough sheave cut by the crown-saw; k,a brush back ; 
i, wheel-felly ; and mm, a chair-back, cut by the oblique action 
of the saw 

A saw of a dished shape, the segment of a sphere, 
has been used for sawing curvilinear work. The 
fence was made as the are of a circle, and had a con- 
duetor to receive the work. The circular fence was 
attached to a three-bar parallel rule, so as always to 
keep the curvatures of the fence, conductor, and saw 
parallel with each other. 

Spher’i-cal-shot Ma-chine’. A machine for 

! imparting a truly spherical form to steel or iron can- 


SPHERICAL VALVE. 


Shot and Shell Machine. 


non-balls. 
subsequent heating, is placed in cups which are pref- 
erably caused to rotate in opposite directions and at 


different speeds. One of the cups is upon a spindle 


at the end of a shaft D, which has longitudinal mo-' 


tion by a tail-center, actuated by a hydraulic press 
or otherwise, and serves to press the cups together. 
The other cup-spindle C is fixed. The cups are 
slacked off at times during the operation, 
fresh surfaces of the ball under operation. 

Fd amas Valve. See GLOBE-VALVE, page 

Spher’o-graph. An instrument invented for 
the mechanical application of spherics to navigaticn. 
By its aid any possible spherica triangle can be con- 
structed without dividers or scale. — BRANDB. 

Sphe-rom/e-ter. An instrument for measuring 
the curvature of surfaces. It consists of a three- 
armed frame, standing on three steel pins, which 
form with each other an equilateral triangle ; in the 
center of the instrument is a vertical screw with a 
fine thread, and having a large graduated head. 
The screw is turned downward until its point reaches 
the surface on which the instrument stands ; if this 
is a true plane, the index of the graduated screw- 
head should mark zero; if, on the contrary, it is 
either convex or concave, the corresponding positive 
or negative read- 
ing indicates the 
degree of sphert- 
city. 

Fig. 5379 is an 
instrument for 
measuring the 
curvature of lens- 
eg or speculums 
or of the tools for 

rinding them. 

he arm a has two 
branches 0b 3, 
whose ends are accurately turned and ground to a 
circular form. The socket ¢ contains a sliding index- 
bar d with conical ends, which is divided to fiftieths 
of an inch; a vernier ¢ enables it to be read to ryy0 
of an inch, or, by estimation, to gays. 

Sphyg'mo-graph. An instrumenta plied to the 
gee to ascertain and record the quickness of its 

ating and its uniformity or irregularity, as the case 
may be; also, the degree of force with which the 
blood is driven through the arteries, — or, in other 
words, the contractile power of the heart. Of late 
years this apparatus has been used by physicians for 

urposes of diagnosis and in various physiological 
investigations. 

Jt was originall vised Vv 
snail? pide, ‘as ethene by Vierordt, and subsequently 


to bring 


Spherometer. 


Marey’s instrument, as originally constructed, consists of a | 


long frame ab, to which is attached a strong steel spring ¢, 
about four inches long, and having at ita free end A pad d 
which presses upon the artery ; an arm ¢, having & knife-ed, 


The ball, hot from the molds or from | 


SPIDER. 


Sphygmograph. 


projection f at its free end, is attached to the 
spring c, and carries the regulating screw g, which 
governs the amount of vibration of the recording 
lever hi, also provided with 8 compressing spring 
k; this lever is of the third kind, is very light, and 
carries a thin steel pen or scratcher at its tip. A 
~ screw | determines the amount of pressure of the 
pulse-spring. A recording paper is fixed on a flat 
metal backing, connected with clock-work mechan- 


ism, which runs for about 10 seconds ; the whole being attached 
to the frame a 6. The instrument is bound on to the arm bya 
silken cord attached to pegs at its sides. The knife-edged pro- 
jection / taps the lever A i at each pulsation with a force pro- 


rtionate to the strength of the pulse ; the lever describes an 
rregular curve on the paper, indicating the number and strength 


of the pulsations, and the momentary variations in their force. 


Sphyg-mom’e-ter. An instrument for count- 


ing the arterial pulsations. 


Praxagoras of Cnidos wrote on the pulse, showing 
that it was a measure of the force of disease. He- 
rophilus of Alexandria wrote on the pulse, and re- 
ferred it to the contraction of the heart. Erasistra- 
tus, his colleague, described the action of the heart, 
but uppers that the arteries carried air and the 
veins blood. Santorio of Padua invented an instru- 
ment for measuring the force of the pulse. See his 
‘© Commentarius in Primum fere Primi Libri Canonis 
Avicenne,” Venet, folio 1626. 

Sphyg’mo-scope. An instrument for rendering 
the arterial pulsations visible. It is said to have 
been invented by Galileo, who, by placing one 
end of a light mirror upon the artery leading to the 
thumb and the other upon a fixed object, caused the 
image of a sunbeam reflected from the mirror on an 
opposite wall to vibrate in unison with the pulse. 

Fig. 5881 is a view of Pond’s sphygmo- 
scope, patented April 6, 1875. Theessen- 
tial parts of the instrument are a liquid 
reservoir or receptacle ; an opening in the 
same, which, whether closed by an elastic 
and yielding membrane or not, is to be 
applied to or over the pulsating body ; 
and a fine transparent terminal tube, com- 
municating at one end with the reservoir 
or receptacle, into which tube the liquid, 
when the open end of the receptacle is 
pressed on the pulsating body, will enter, 
and will therein rise and fall to accord 
with the movement of the pulsating body, 
said movement being considerably magni- 
fied by the moving liquid, owing to the 
small diameter of the tube in which it is 
received. 

Spi'ca. (Surgical) A form 
of bandage resembling a spike of 
barley. The turns of the bandage 
cross like the letter V, each leav- 
ing a portion uncovered. | 
Spice-mill. A mill similar to 
a cotfee or drug will, for grinding 
spices. ; 

A pepper-mill of boxwood is 
mentioned by Petronius. It was 
used for black pepper from the East Indies, — a fa- 
vorite ingredient. See SAUSAGE. 

Spic’u-la-for'ceps. (Surgical.) A dentist's 
long-nosed forceps for removing small fragments of 
bone, etc. 

Spi’der. 1. (Machinery.) a. A skeleton of ra- 
diating spokes; as a sprocket-wheel consisting of 
spokes on a rotating shaft, the ends of the spokes 
acting as cogs for the links of an endless chain. 

b. The internal frame or skeleton of a gear-wheel, 


Fig. 5381. 


Pond’s Sphygmo- 
scope. 


SPIDER-LINE. 


for instance, on which a cogged rim may be bolted, 
shrunk, or cast. 

c. The solid interior portion of a piston to which 
the packing is attached and to whose axis the piston- 
rod 1s secured. 

2. (Nautical.) a. An outrigger to keep a block 
from the ship’s side. 

6. An iron hoop around the mast for the attach- 
ment of the futtock-shrouds. 

c. A hoop around a mast provided with belaying- 

ins. 

3. (Culinary.) 
a. Akitchen uten- 
sil, with feet, 
adapted to be used 
on the hearth for 
baking or boiling. 

b. A griddle. 

4. A three-legged 
iron stool for sup- 


Fig. 5382. 


Spider. porting a pan or 
pot upon the 
hearth. A trivet. 
Spi/der-line. (Optics.) <A filament of spider's 
web used in micrometers. 
Spie’gel-ei/sen. An iron with a natural alloy of 


from 10 to 12 per cent of manganese. The term is 
German, spicgel signifying a looking-glass, and has 
reference to the brilliant white luster of the metal. 

Spig’ot. A plug to stop a vent or command the 
opening through a faucet. 

Spig'ot (or Fau/cet) Joint. A pipe-joint formed 
by the insertion of one piece into another. 

Spike. 1. A large nail, above 10d. 

12d. spikes are 3} inches long, 45 to the pound. 

16d. spikes are 34 inches long, 28 to the pound. 

‘20d. spikes are 4 inches long, 20 to the pound. 

30d. spikes are +4 inches long, 16 to the pound. 

Railway-spikes are larger and are of several pat- 
terns. 

Fig. 6383. 


ous are known by shape, character, purpose, quality, or 
size, as — 


Flat, Notched, 
Narrow flat, Barbed, 
Wide flat, Forked, 
Grooved, - Cylindrical, 
Swelled, Square, etc, 


Spikes (H. Burpen, Troy, N. Y.). 


Boat Sprkes. Sarp Spikes. | Hook Heap. 
; No. in ¢ No. in No. in 
L’gth. | Pound. . Ligth Pound. | Length. Pound. 
Ins. Ins. Ins, 
3 17.5 4 8 | 4x: 5.55 
3h 14.68 4} 6.5 4h x7 14 414 
4 12 57 5 437 | 5 x!, 2.52 
9.2 5k 4.3 Byxl, 2.41 
7.2 6 4.2 aX? 46 1.87 
6.3 64 3.77 6 x% 16 1.72 
497 7 2.75 x55 1.88 
4.78 7h 25 7 X%Q 46 1.4 
8 62 8 1.74 8 x5, 1.1 
3.87 8h 1.68 
295 | 9 155 | 
2.9 10 1.16 
2.1 
1.98 


2266 


SPIKE-MACHINE. 


| Patented forms of spike specially intended for securing rail- 
| way-rails to the ties are numerous; in most it is sought to in- 
, crease the holding power by serrating the edge of the spike or 
by causing its points to spread apart in driving. 


| Fig. 5384. 
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a (Fig. 5384) shows a rail composed of an upper 
rail and a grooved bedding-piece, secured by spikes 
of the ordinary kind. 

6 is curved, to cause it to bear more strongly 
against the rail, and the head has a shoulder at the 
back, which comes in contact with the wood before 
the hooked forepart touches the flange of the rail, 
In order to lessen and equalize the strain on the head, and pre- 
vent its being broken off in driving. 

c, the sides are corrugated, so that the wood may swell into 
the indentations, but not hold the spike too tightly to prevent 
its being drawn. 

d,a part of the shank has a winding surface, so as to cause 
the spike to twist, engaging the serrations in the wood. 

e, the spike has a winged point and spiral barbs upon two of 
ite edges. 

J, the shank has a serrated wing on each side. 

g, a screw-spike, having the under side of its head so beveled 
as to bear firmly on the flange of the rail. 

Atk im, split spikes, having prongs which diverge when 


, 


driven into the wood. 
nop, spikes having 

serrations on one side, 
and held firmly by 
keys; in the latter a 
, projection on the spike « 
enters a notch in the 
key to keep the Key 
in place after being 
driven. ba 
| Redburn’s railway- soy \ | 4 & 

spike (Fig. 6886) has ““ S “ 
a body grooved to fit <= ie SE 
' the lower flange of the a 
rail, and two prongs, 
one above the other, 
| Which are driven into the tie, and cannot be withdrawn by the 
vertical vibratory motion of the rail. 

2. (Ordnance.) Spikes are used to destroy the efficiency of 
| cannon by plugging the vent. A rat-tail file is a good spike. 


Spike-draw’er. A crow-bar with aclaw for ex- 


Spike. 


tracting spikes. The fulcrum piece is based upon 


Clate for Draveing Rail-Spikes. 
the tie and hooked over the rail. The claw of the 
lever lifts the spike by the head. 
Spike-ex-tract’or. See SPIKE-DRAWER. 
Spike~ma-chine’. A machine for making spikes 
from bar-iron. 


In Fig. 5887, the rod is fed between the rolls H H, the upper 
one of which rotates in adjustable, and the lower in fixed bear- 


‘ings, and is presented to the action of a pair of cutters carried 
4 upon two vertical posts a a’, which, by means of a cam d and 


SPIKE-MACHIN E. 


Fig. 5887. 


connections, are opened to receive 
the rod, and closed to form the | 
point of the spike and cut it off. | 
A cam e turning in a yoke E 
imparts a traversing motion to 
the ca B B,and 8 cam F 
rocks the lever ¢, which carries 
a die b!, between which and the 
stationary die 6 the body of the | 
spike is formed. The die b! is, | 
by means of inclined parallel 
guides / i, partially rotated, so 
as toclose gradually on the body 
of the spike. While the spike is 
clamped between the dies, the 
header G, having a slot 7, into 
which passes a pin t’, connecting 
it loosely with the bed, advantes 
with the bed, and is brought in 
contact with the end of the blank, | 
which projects beyond the dies, 
at the same time turning on its 
pivot, so that its pressure is first 
applied to one side of the head, 
and is gradually brought to bear squarely upon it at the com- 
pletion of its stroke. 
In Fig. 5888, a gage K is adjusted to determine the length of 
the spike or bolt, which is first grasped between two moving 
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| compartment inside open at bottom. 


SPILE. 


dies C D that shape the body. A vertically moving die JU, 
operated by the lever W, forms the point, and a second ver- 
tically moving die /, operated by the lever b,the head. The 
levera Wb have pivoted arms, which are turned down, so as to 
be acted on by cams when spikes are to be made, but are lifted 
out of contact with the cams in making plain bolts. 

A cutter O, advanced by a cam and retracted by a cord and 
weight, or a spring, severs the blanks. 

In Fig. 6389 the bed Dis traversed by gearing from the roller 
B, which also gear connection with the cam-roller C. The 
bed is grooved to form the lower half of the spike, the upper 


Fig. 5389. 


Spike- Machine. 


half being formed by the 
notch that shapes the head 
table, and the point is tapered as the spike emerges from be- 
tween them. Small supporting rolls beneath steady the table 
and prevent it from tilting. 

Spike-plank. (Nauwtical.) In arctic navigation, 
a platform projecting across the vessel before the 
mizzen-mast, to enable the ice-master to cross over 
and see ahead, so as to pilot her clear of the ice. It 
corresponds with the bridge in steamers. 

Spike-tack’le. (Nautical.) That by which the 
carcass of a whale is held alongside while flensing. 
The carcass is turned by the cané-tackle, while the 
speck is hauled off by the speck-purchase. 

Spike-wheel Pro-pel/ler. A mode of propul- 
sion of canal-boats in which a spiked wheel driven by 
the engine is made to track upon the bottom of the 
canal and thus draw the boat. Invented by Seaward. 
The spike-wheel operates outside the boat or in a 
In order to ac- 


cam-roller, which has a transverse 
as the rod enters between it and the 


Spike- Wheel Propeller. 


commodate the wheel to the inequalities of the bed of 
the canal, the wheel @ has its bearings in a swinging 
frame 8, the other end of which is hung to a shaft c, 
driven by a steam-engine, and having a pulley d, 
which communicates by a band with a pulley e on 
the shaft of the spike-wheel. 

Spile. 1. A small plug of wood for stopping the 
spile-hole of a barrel or cask. The spile-hole is a 
small aperture made in the cask when placed on tap, 
usually near the bung-hole, to afford access to the 
na in order to permit the contained liquid to flow 

ely. 

2. A spout for sugar-water (the sap of the sugar- 
maple tree), which, being inserted in a hole bored in 
the tree, conducts the water to a trough or pan placed 
beneath to receive it. 


SPILE-—BORER. 


The spiles are sometimes little troughs made by | 
splitting out pieces from a block with a gouge. The | 
same gouge is used to drive into the tree and make | 
a kerf to hold the sharpened end of the spile. A 
notch is cut by an axe in the tree above the spile, 
and the sap trickling thereinto is conducted to the : 
bucket. 

The tool is known as a tapping-gouge. | 

3. (Hydraulic Engineering.) A PILE (which see). | 

Spile-bor/er. An auger-bit to bore out stuff for | 
spiles. To the shank of the auger that bores the 


Spile- Borer. 


spile is attached an obliquely set knife to taper the 
end thereof. 

Spilling. (Shipbuilding.) The edge curve of a! 
plank or strake. | 
Spil/ings. (Shipbuilding.) Dimensions taken 
from a straight-edge or rule to different points on a | 

curve. 

Spill. 1. A spile. 

2. A roll of paper for ene 

3. A small bar or pin of iron. 

4. (Shimorighting.) A small peg used to stop the 
hole left by a spike when drawn out. 

Spiller. A kind of fishing-line. 

Spill/ing-line. (Nautical.) A line to spill the 
wind out of a sail, by keeping it from bellying out 
when clewed up. 

Spill-trough. (Brass-founding.) The trough 
against which the inclined flask rests while the metal 
is being poured from the crucible. The crucible is 
above the trough, so that any metal which dribbles 
or spills is caught into the spill-trough. See Brass- 
CASTING, Fig. 877. 

Spi/nal Brace. (Surgical.) A brace for reme- 

dying posterior curvature of 

the spine (Pott’s disease). It 
consists of a pelvic belt made 
broad in front to compress the 
protruding abdomen, twoelas- 
tic crutches, which tend to 
. elevate the body by pressure 
‘\ against the margins of the 
scapuls, and two side-bars, on 
which are elastic and padded 
springs that adapt themselves 
to the sides of the spinal col- 
umn, and tend to keep the 
body in an erect position. The 
bars are connected by a broad 

elastic band, which exerts a 

constant pressure on the pro- 

tuberance. See also TorTI- 
COLLIS BRACE; ScoLiosis BRACE; SPINAL-DISTOR- 
TION APPARATUS. 

Spi’nal-Dis-tor'tion Ap’pa-ra/tus. (Surgqi- 
cal.) An apparatus designed to gradually restore 
the spine to its normal condition when it has become 
curved. 

A is intended to remedy backward protusion. The belt a 
passes around the pelvis region; the front is made broad to 
compress the protruding abdomen. An elastic band of silk and 
rubber, stretched between the side-bars b b, bears against the 
protuberant spine, and to the side-bars are attached elliptic 
padded springs, which press on each side of the spine, but yield 
tothe motions of the body. Two elastic padded crutches cc 
tend to clevate the body, pressing principally under the gg 


of the scapule, to avoid compression of the axillary veins. 
elastic belt Bis intended to give additional pressure, if needed, 


An alumette. 
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| ratus itself is not 


ture, as illustrat- / ‘it \ Vee 
edat D. It con- f ( is a 9 

, Sists of a belt sup- \\ ie , { 
porting ¢ pos- u) a \W 


SPINDLE. 


but principally to A Fig. 5393. 
oo 


trudes. It is also Tc C A. 
designed to be We at 
6 rik 


compress the¢ <—S . 

: Ze 2. 
| sternum, which 4 “ #!© R 
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vertebral axes, oe % = Nan 
thus straighten- v ag ge Son 
. : . A | Le 
Ing the spine. | | | ARYL .) 
D, the trunk of on a" 


the human skele- Spinal- Distortion Apparatus. 
ton, illustrating 
a Guse of lateral distortion of the spine. 

Spin’dle. A shaft or mandrel which supports a 
rotating object. 

1. (Lathe.) The arbor or mandrel in a lathe. D 
is the live spindle rotating in boxes in the front and 
rear standards of the head. The dire spindle is in 


Fig. 6894. 


Lathe- Head. 


the head-stuck ; the dead spindle is in the tail-stack, 
where its function is merely to center and support 
the object, and not to partake of its movement or 
impart motion. 

2. (Mill.) A vertical shaft supporting the upper 
stone or runner of the pair in a flouring-mill. 


| The shaft a passes through the lower stationary stone 3, is 
connected to the ryndc of the upper stone, which it rotates, 
‘ being driven by gearing or by band-and-pulley connection with 
| the prime motor, and is usually stepped in a block d, which, in 
| the present instance, is adjusted to vary the distance between 
_ the stones, by means of the lever e and rod_/, screw-threaded at 
| top, and raised or lowered by a nut and hand-wheel zg. 
The parts are known as follows : — 


| a, spindle. g, dameel. 

_ 6, slip-driver. h, backlash-spring. 
c, trampot. t, fulcrum. 
d, lever. k, pinion. 
e, lighter screw. i, set-screw. 


J, bail, or balance-rynd. 

3. (Vehicle.) The ears end or a7m on the 
'end of an axle-tree. he hub of the wheel is 
Sapp d on the spindle, and is secured there by a 
linch-pin in some cases, and by a nut in others. See 
AXLE. 


SPINDLE. 2269 SPINNER. 


Intheexample, the; 7, A shaft, as of atusee. The axis of a capstan. 


spindle has a collar | ey . , : 
upon it, with a pack- 8. The rod which forms the axis of a vane. 


ing-ring on each side. 9. A round, connecting piece in a chair, as those 
vertical pieces uniting the seat and slat top. 
Fig. 5396. 10. (Shipwrighting.) The upper main piece of a 


made mast. 

11. (Founding.) The pin on which the pattern 
of a mold is formed. 

12. (Building.) A newel-post. 

Spin/dle-lathe. A lathe witha spindle or man- 
drel in the head-stock, receiving its motion from a 
band. At one end of the spindle is a point on which 
the work is centered ; the other center is on the tail- 
stock. For hollow turnery, the work is held in a 
chuck screwed to the mandrel. See LaTHE. 

Spin/dle-step. The lower bearing of an upright 
spindle. Used in mill and 

‘spinning spindles. (See 
SPINDLE.) The example 
has a conical socket and 
_ slipping step. 
pin/dle-valve. A 
valve having an axial 
guide-stem. 

Spine. 1. (Mi achinery.) Henry’s Spindle- 
A longitudinal ridge. A Step. Spindle- 
fin. Valve. 

: 92, A longitudinal slat of a riddle. 
Mill Spindle. Spin’el. Bleached yarn for the manufacture of 
the broad linen tape known as inkle. 
The collar furnishes bearing for the holding-nut attached by Spi-nelle’. A kind of ruby. 


an outside screw to the box. The spindle has two collars of ‘ — : 
hardened steel, and the box two rings of the same, which come Spin/et. (Music.) A small instrument of the 


\\ — LA yy ; 
Mill- Spindle. 


in contact and take the friction of the journal. harpsichord kind. It had a single wire for each 
note, and this was vibrated by a quill. The quill 
Fig. 5397. was placed in a jack, a vertical piece which was 


lifted by the key. The keys were arranged as in the 
modern piano. It probably had catgut strings at 

f bret, but afterward had about 30 brass wires 
{ for the lower notes and 20 steel ones for the 
' upper. It was used in France as early as 
A. D. 1515. 


The illustration g, Plate XL. page 1692, is from Bonanni’s 
‘‘ Gabinetto Armonico,”’ 4to, Rome, 1722. The spinet was al- 
ways triangular, and occupied a place in point of time between 
, the virginai and the harpsichord. Unlike the former, its strings 
4. (Spinning.) a. A skewer or an axis upon which | were strained over a bent bridge, and were struck by quills ; 


ee . 4 8 and, unlike the latter, it had but a single string to a note. 
a bobbin is placed to wind the + haat It 1s spun. history of the development of the piano-forte, pages 1690, 1691. 


The kinds, of which there are many varieties, Lord Bacon says: ‘‘ In sptnets, a8 00D a8 the spine is let fall 
Fig. 5398. are the — to touch the string, the sound ceases.’’ 
Live spindle, in which the bobbin is fast on the The name was also applied to a supplementary instrument 
spindle, and rotates with it. ' tuned an octave above the harpsichord, and placed on or inside 
Dead spind A skewer, not movable, on | that instrument, in some cases sliding therein like a drawer. 


le. 
which a bobbin revolves to wind the yarn. The Be ve . 
Jrag of the bobbin depends upon its tightness on Spin’ner. A general term for a spinning-machine. 
Fig. 5401. 


Wagon- Spindle. 


the a Nl and is adapted to the degree of twist See SPINNING. 


u ° 
 Ring-spindle, one which has a traveling ring 
upon it. See Riva AND TRAVELER. 

b. The distaff and spindle — the oldest 
known form ofspinning-machinery, ifsuch 
it can be called — were familiar to Egyp- 
tians, Phoenicians, Hebrews, Arabians, and 
Hindus, in the time of Abraham, and 
also to the Greeks in the time of Homer. 

In Fig. 5398, the helical oil-elevating groove is | 


cut in the spindle, and ends above in an annular 
eed in the latter and a coincident groove in the 
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c. A measure of length. A spindle of 
18 hanks of cotton yarn is 15,120 yards. 
A spindle of 24 heers of linen yarn is 
14,400 yards. : . 

5. (Weaving.) The skewer in a shut-| Specifically applied to a form of drawing and 
tle on which a bobbin or cop of yarn or twisting device, as in Fig. 5401. The twisting de- 


thread is impaled. vices are placed in proximity to the bite of the 
Spinning- ©: The stem of a door-knob, which | drawing-ro lers, to enable them to seize hold of and 
Spindle. actuates the latch. draw the twisted roving evenly from the point of 


migneeay Google 


SPINNING. 


delivery of the feed-rolls to the draw-rolls, and to | 
n to the mechanisin : hing: for two Arabian travelers of the ninth century (a. p.) 


deliver the same properly draw 


which yives the final twist. See also SPINNING- | 


HEAD ; DRAWING-HEAD. 
Spin’/ning. The process of twisting fiber into a 
thread or cord. 


The earliest representations of the art are in Egypt, to whose 
ancient inhabitants we are much indebted, and who have left 
on their temples and tombs enduring monuments of their arts 
and manners. 

With the Egyptians, as with moat other nations, the duty of | 
spinning devolved principally on the females. The accompany- | 


' 


Fig. 5402. 
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Spinning and Weaving in Ancient Egypt. 


ing illustration is from a tomb at Beni Hassan. The woof was 
introduced by a hooked stick instead of a shuttle, and was laid 
double or single. | 
The spindles of the ancient Egyptians were made of wood or | 
cane, and the head was made of gypsum or other material, to | 
make it more weighty to | 
Fig. 6408. increase the impetus in 
turning. Some were of 
light plaited work, made | 
of rushes or palm-leaves, 
stuined of various colors. 
A number of them are 
in the museums of Eu- 
rope. One of them, 
found by Mr. Wilkinson, | 
had some linen thread . 
adhering to it. 


‘¢ Well skilled to cull | 
The snowy fleece, and , 
wind the twisted wool.’ 


Turap, Book III. ( Pope’s 
version). 


The earliest mode of | 
spinning was probably | 
by the distaffand spindle. | 

The distaff was a cleft ; 
stick, about 3 feet long, | 
on which wool, flax, or 
cotton was wound. It 
was held under the left . 
i arm, the fibers being - 

drawn fromitand twisted . 
by the thumb and fore- 
Egyptian Spindles. finger of the right hand. | 
The thread was wound . 
upon a spindle, which was suspended and rotated by the action | 
of the thumb and finger, descending as the thread lengthened 
until it touched the ground. The length was then wound on to 
the spindle, and the thread secured in a cleft of the reed which | 
formed the spindle. See Distarr, page 710. 

The notices of spinning in the Bible are restricted to a few 
passages, which show that the distaff and spindle were employed, 
and furnish us nothing beyond the practices of the Egyptians. 

While the first worker in brass and iron, and the first handler 
of the harp and organ, are noted in Genesis, we have nothing in 
regard to the person who first spun and wove. There can be 
little doubt that it was a gradual work, the growth of centuries 
of trials; and we may infer that Tubal Cain and Jubal were dis- 
tinguished links ina chain of inventors and improvers in the 
metallurgic and musical arts. 
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The extreme fineness of the Indian cotton fabrics is no new 


state that ‘their garments are wove to that degree of fineness 
that they may be drawn through a ring of moderate size.” 
Marco Polo, in the thirteenth century, mentions the Coroman- 
del taal and especially Masulipatam, as the home of the finest 
wor 


Tavernier (middle of seventeenth century) states of the tur- 
bans of the Indian Mohammedans, that ‘‘ the rich have them 
of so fine a cloth, that 26 or 80 ells of it put into a turban will 
not weigh 4 ounces.”’ 

A piece brought to England, from Dacca, by Sir Charles 
Wilkins, in 1786, ** weighed 843’,, grains ; ite length was 5 yards 
7 inches, and it consisted of 196 threads. The whole length of 
thread was 1,018 varda 7 inches. This was about 29 yards toa 
grain ; 203,000 yards toa pound avoirdupois of 7.000 grains; 
that is, 115 miles, 2 furlongs, and 60 yards.*’ — Memorandum 
by Str Joseph Banks. 

Cotton varn has been spun in England 350 hanks to the 
pound each hank measuring 840 yards, and the whole pound 

aving therefore a length of 167 miles. The extreme fineness 
of yarns for muslins spun in England is 250 hanks to the pound 
(119: miles), but it is very rarely finer than 220, which is a little 
coarser than the thread of the a ‘‘ web of woven wind.” 

The invention of the spinning-wheel was an era in the his- 
tory of the art, but we have no name or date to record. It is 
said to have been introduced into England about the time of 
Henry VIII., say 800 years ago, but had been used for ages in 
Hindustan. 

The essential improvement consisted in a means for 
rotating the spindle, the fiber being either presented in 
carded rovings or from a distaff. 

The usual practice with cotton waa to card it with coarse 
wire brushes until the fibers were arranged in one direc- 
tion, and to present the rovings thus attained, one by 
one, to the spindle, which was then rapidly revolved by 
the large wheel by ineans of a band which ran over the 
spool of the spindle. The roving was allowed to slip be- 
tween the finger and thumb of the left hand, while the 
right turned the wheel, the roving being twisted as‘ it 
became longer and harder, gradually assuming the condi- 
tion of yarn or thread. It was then wound upon the reel, 
another roving attached to the end of the former one, and 
the spinning resumed. 

This is the plan yet adopted in many country places 


{ with wool, where the supply for the family, for woolen clothes 


and stockings, is yet made into yarn by the spinning-wheel, the 
work being previously carded and made into rovings in the fae- 
tories, with which the country is well supplied. See Sprxnine- 
WHEEL. 

The first successful attempt to spin cotton by machinery was 
by Wyatt of Lichfield, 1730. 


Lewis Paul’s patent for spinhing by rollers.............. 1738 
Lewis Paul's second patent.........ccccccessccecs wees. 1768 
Arkwright’s first patented spinning-frame.............. 1761 
Hargreaves’ spinning-jenny patent .................008. 1768 
Arkwright’s water-frame patent............ceceee essen 1767 
Arkwright’s combined machines. .............e-0. 0 0000s 1176 
Crompton’s Mules ces c.c0is nas doc aaiewaw ented eeees bes 1079 
Cotton machinery introduced into France.............. 1787 


Cotton mechs introduced into America by Slater, at 


Hammond's application of the stocking-frame to the weav- 
ing of lInce..... ce ee ee A re ee ne ee eee ] 
Horton’s knotted-frame 


James Hargreaves, one of the ‘‘martyrs of scientific indus- 
try,’ invented the spinning-jenny in 1768. He was persecuted 
by his fellow-workmen, his machine was broken into pieces by 
a mob, and he was driven from his native town. 

The jenny, as at first formed, contained 8 spindles, which 
were made to revolve by meaus of a band from a horizontal 
wheel. Subsequent improvements raised the number to &) 
spindles. Thencamethe mob. After the work on the “ jenny ” 
had been resumed, the mob broke forth afresh, and destroyed 
the carding-machines and jennies throughout Lancashire. 

Hargreaves derived the idea of the spinning-jenny from ob- 
serving the action of a hand-wheel which had been accidentally 
upset. The spindle being vertical, and continuing to revolve, 
he drew the roving of wool toward him, into a thread. He 
then applied himself to invent a contrivance which should 
hold the roving as it was held by the finger and thumb, the 
contrivance to run backward on wheels and carry with it a 
number of threads from as many spindles. This he succeeded 
in doing. See SpiInNING-JENNY. 

Hargreaves’ place in the history of spinning consists in his 
being the first to contrive a means whereby one person could 
attend to the making of several threads simultaneously. In 
the furtherance of this purpose, he set the spindles upright and 
held the rovings by a clasp, which answered to the action of 
the left hand of the spinster. See Sprxnine-JENNY. 

Still the cotton thread produced was of so soft a nature that 
it was only used for we/?, the warp of all English-made cotton 
goods being of linen, although imported calicoes from the East 
Indies were of cotton, tarp and weft. 

The next improvement, in order of time, was Arkwright’s 
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spinning-frame, which made a hard-twisted yarn suitable for | 


The on of the art now introduces us to the great era 
when continuity of action was established, the fiber being fed in | 
a continuous sliver through successive pairs of rollers, which 
move at different rates of speed, and ultimately deliver the rov- | 
ing at such a degree of attenuation as may be desired, the roving 
— at once to the spinner, by which it is twisted and wound 

to a cop. 

Ina ie improved form of the invention, the sliver is drawn 
by several successive pairs of drawing-rollers and delivered on 


Kay to make what he afterward suggested to Arkwright, and 
the latter appropriated. Lewis Paul was also there to oppose 
Arkwright. 

Arkwright was the first to introduce the factory 
system, in which the various operations on fiber are 
carried on under one roof by operatives managing 
machinery. Perhaps a single exception may be made 
in favor of the silk-mills of Italy. 

Before Arkwright, the various operations of card- 


to spools or reeds in a condition called roving. These are trans- ing, spinning, and weaving were carried on by cot- 


ferred to the spinning-frames, where the rovings are again drawn, 
twisted, and wound. 

The essence of the invention is the drawing-rollers ; and if 
the effectiveness of the machine is to determine the paternity, 
to Arkwright belongs the greater honor. 

The idea, however, did not originate with Arkwright, though 
to him more than any other man are we indebted for the effec- 
tive machine. Arkwright was but two years old when Lewis 
Paul patented an improved spinning-machine. 


oS in his poem of ‘‘ The Fleece ’’ (1757), celebrates Paul’s | 
e, as follows : — 


‘* But patient art, 
That on experience works, from hour to hour, 
Sagacious, has a spiral engine formed, 
Which, on a hundred spoles, a hundred threads, 
With one huge wheel, by lapse of water, twines, 
Few hands requiring ; easy-tended work, 
That copiously supplies the greedy loom. 

Nor hence, ye nymphs, let anger cloud your brows ; 
The more is wrought, the more is still required ; 
Blithe o’er your toils, with wonted song, proceed : 
Fear not surcharge; your hands will ever find 
Ample employment. In the strife of trade, 
These curious instruments of speed obtain 
Various advantage, and the diligent 
Supply with exercise, as fountains sure, 

Which, ever gliding, feed the flow’ry lawn.” 


The preacher was ahead of his times 
in his perception of the true uses and 
effects of machinery. This was before 
Arkwright. 

The glory of Lewis Paul's inventions 
in spinning is obscured by the success 
of Arkwright. Paul adopted the plan 
of spinning by the aid of rollers, His 
first patent is dated June 24, 1738, 
and the specification states that when 


the cotton or 
wool is pi gis 
**one end of the 


sliver is put be- 
tween a pair of 
rollers or cylin- 
ders, or some such 
movement, which, 
being turned 
around by their 
motion, draws in 
the raw mass of 
cotton to be spun, 
in proportion to 
the velocity given 
to the rollers. As 
the cotton passes 
regularly through 
or betwixt these 
rollers, a succes- 
sion of other roll- 
ers, moving pro- 
portionally faster 
than the first, 
draw the fiber into any degree of fineness that may be desired. 
Paul acknowledges the receipt of £ 20,000 from his patents. He 
died 1759. See SpinninG-HEAD. 

Arkwright, the great inventor of spinning-frames, was born 
December 23, 1736, and n business life as a barber. His 
improvements followed on the track of those previously patented 
by Lewis Paul, but their greater success indicates better con- 
struction or attention to detail, as well as the advancing de- 
mand for labor-saving machines. 

Arkwright was said to be an adept at shaving, and then, 
leaving the chin, devoted himself to collecting hair for wigs and 
to dyeing hair. He excelled in that. The perpetual motion 
next engaged his attention, and in the pursuit of a model maker 
he discovered Kay, who had some ideas on the subject of spin- 
ning cotton. They made a model together, and soon afterward 
Kay is lost sight of in the matter. They were miserably poor, 
and probably Kay became tired of the chase. Need and Strutt, 
of Nottingham, assisted Arkwright, who took out several pat- 
=~ the gi important virgen 1769. 

may be mentioned that turned up n in after years 
to assist in invalidating Arkwright’s mae ayia Ws ath 
helped, and they claimed that a man named High had employed 


_tagers residing within a few miles of the place where 
‘the work was given out. Things are very much 
changed now, work being carried on in immense 
buildings, forming the nuclei of towns occupied by 
the operatives. The change from the cotter system, 
where the workmen and workwomen had the fresh 
air and garden employment, to the confined and 


Fig. 5404. 
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Arkwrights Water-Frame. 


fetid atmosphere of towns, has changed the physical 
condition of millions, and has not been accomplished 
without serious riots. 

In 1789, Samuel Slater, who had been employed 
by Arkwright, built the first machinery on the Ark- 
wright model ever used in the United States, and 
ran it in Pawtucket, R. I., by water-power. In 1793, 

the ‘‘Slater Mill,” the pioneer factory, was built at 
that place, and, we are informed, is still standing 
and used as a manufactory. 


'+ The machinery for which Arkwright took out his patent con- 
sisted of various parts, his second specification enumerating no 
fewer than ten different contrivances, but of these the one that 
was by far of greatest importance was the device for drawing 
out the cotton from a coarse to a finer and harder twisted 
thread, and so rendering it fit to be used for warp as well 
as weft. This was most ingeniously managed by the appli- 

| cation of a principle which had not yet been successfully 


sateen ey Google 


SPINNING. 


22 


72 SPINNING. 


introduced in any mechanical operation. The cotton was in 
the first place drawn off from the skewer on which it was 
fixed by one pair of rollers, which were made to move at a com- 
paratively slow rate, and which formed it into thread of the first 
and coarser quality ; but at a little distance below the first was 
placed a second pair of roilers, revolving three, four, or five times 
as fast, which took it up when it had passed through the others, 
the effect of which would be to reduce the thread to a degree of 
fineness so many times greater than that which it originally 
had. The first pair of rollers might be regarded as the feeders 
of the second, which could receive no more than these others 
themselves took up from the skewers. As the second pair of 
rollers, therefore, revolved, we will say, five times for every one 
revolution of the first pair, or, which is the same thing, required 
for their consumption in a given time five times the length of 
thread that the first did, they could obviously only obtain so 
much length by drawing out the common portion of thread into 
five times the original fineness. Nothing could be more beauti- 
ful or effective than this contrivance, which, with an additional 
provision for giving the proper twist to the thread, constitutes 
what is called the water-frame or throstle. 

Arkwright became ih 
sion, became high sheriff, 
£ 10,000 to each of his ten children, died in 1792, aged 60 years, 
leaving £500,000, was buried amidst the scenes of his history, 
a fine monument by Chantrey being placed over his tomb. See 
THROSTLE; BOBBIN AND FLY FRAME. 

It would be a tedious tale to tell of the various suits brought 
to support the claims of the Arkwright patents, — the one for 
the drawing-rollers, 1769; and the other for the combination 
of carding, drawing, and roving machines, 1775. 

The case of Arkwright vs. Nightingale, and others in which 
he appears as plaintiff, occupy a prominent position in the rec- 
ords of patent-law decisions. The cases almost rival that of 
Jarndyce vs. Jarndyce, on whose ‘* numerous difficulties, con- 
tingencies, masterly fictions, and forms of procedure there had 
been expended study, ability, eloquence, knowledge, high in- 
tellect, the power of the bar, and the matured autumnal fruits 
of the woolsack.’’ Such is the opinion (paid for) of Counsellor 


Kenge, as reported by a distinguished ee good judge of | 


such matters. Singular that the said author should have 
summed up the result as ‘‘ Words, Wigs, Rags 
Plunder, Precedent, Jargon, Gammon, and Spinach. 
Next in the list of public benefactors, who devoted himself to 
the art of cheapening fabrics and elevating labor, appears the 
name of Samuel Crompton, the inventor of the mule-spinner. 
The mode of spinning by the drawing-frame subjects the 
thread to so great tension that it is not possible to draw it as 
fine as is required for many purposes. It became necessary, 
therefore, to make machinery more nearly approximating the 


Sheepskin, 
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auction of the spinning-wheel, in which the human hand, the | 


finger and thumb, allowed the fiber to escape gradually, giving 
a moderate twist to the roving as it issues from the hand, and 
giving the whrole length a final twist after it has been sufficiently 
compacted to bear it. 

Samuel Crompton, a youth of 16, worked upon one of the 
Hargreave jennies in 1769, and five years afterward constructed 
his spinning-machine, which was called a mule, as it was a kind 
of cross between Arkwright’s machine and the Hargreave jenny. 
It cost him five years of labor, generally after his day's work at 
weaving was done. 

Crompton’s first mule was completed in 1779. 

He took his machine to pieces to avoid its destruction by the 
mob, but soon after he fitted the pieces together again, and its 

success was ertablished, but not his own. Robert 
Peele and Arkwright used them in their manu- 
factories, making large fortunes by their use. 
In 1812 British government awarded him 
£5,000 as a mark of approbation. 

Crompton’s first essays were in the same line 
as Arkwright’s, and consisted in sets of drawing- 
rollers. Mr. Kennedy 

‘“Crompton’s first machine contained 
about 20 or 30 spindles 


the 


states = 


only 
He put dents of brass 
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Crompton's Mule. 


wealthy, built a fine castellated man- | 
was knighted, on two occasions gave . 


| reed-wire into his under rollers, and thus obtained a fluted 
| Foller. But the great and important invention of Crompton 
was his spindle-carriage, and the principle of the thread having 
| no strain upon it till it was completed. The carriage with the 
‘ spindles could, by the movement of the hand and knee, recede. 
| just as the rollers delivered out the elongated thread in a soft 
state, so that it would allow of a considerable stretch before the 
thread had to encounter the stress of winding on the spindle. 
This was the corner-stone of the merits of his invention.” 
Crompton worked at home in his residence, ‘‘ Hall in the 
Wood,”’ and made such fine yarns that competitors resorted to 
all mean artifices to ascertain the secret of his success. Finding 
' {t could not be kept secret, he concluded to abandon it to the 
' public for asmall consideration , subscribed by parties interested. 
' This did not exceed 8300. Some of these parties even refused 
this when the time came to pee: 
Crompton died June 26, 1827, aged 74. See Muue. 


| (Flac.) The spinning of flax resembles the thros- 
-tle-spinning of cotton, but the filaments do not ad. 
here together so readily, and, for fine qualities, it is 
necessary to keep the fiber damp. Water at 120° Fah. 
is used in preference to cold. The water is contained 
in a trough the whole length of the spinning-frame, 
;and is thrown off in a dewy spray by the rapid mo- 
tion of the spindles. 
(Hemp.) Fig. 5406 is the machine used for spin- 
ning hemp into rope-yarns. 
It consists of two upright posts with a wheel between them, 
| the band of which passes over a number 


of rollers or wheels a, turning on pivots, Fig. 6406. 

. with hooked ends, journaled in the semi- 

| Circular frame 6. By turning the wheel, _ 

| these hooks are caused to revolve rapidly. gen | 
The spinner wrape a bundle of hemp {FTA Ro 
around his body sufficient to finishayarn, «0/9 || i 
draws out as many fibers asthe thickness (/ 9) “4 
of the yarn demands, and twista them, at- // |." .| Dy © > 

, taches the bight to one of the hooks, and =) > 


walks backward, gradually drawing out 
the proper supply of fibers from the bun- =| (\_ \| 
dle with his left hand, and allowing them § —=" | 
/ to pass through the two middle fingers of If we 
his right hand, so as to regulate the (|| //f 7 
amount delivered to the wheel, which is 
turned by an assistant. The thickness of 
the yarn depends on the quantity of hemp 
which passes through the spinner’s hands 
in a given time and the velocity of the 
wheel, which governs the degree of twist. 
(Sik.) The pees et silk into Spinning- Machine. 
a thread is fast Haag ed by ma- 
chinery substantially similar to that employed for 
cotton, but the thread of silk being continuous, the 
drawing devices, which gradually attenuate the sliver 
of cotton, are not called for in the silk-spinner. The 
bobbins of cleaned silk are mounted on a horizontal 
rail, and the silk 
filaments are 
assed to other 
obbins rotating g 
on vertical axes ~ 
and = furnished 
‘with flyers, 
' through the eyes Ja, 
of which the fila- — 
mentsare passed. 
See SILK ; SILK- 
MILL, etc., pages 
2179 - 82. 

The silk-spin- 
ner is a machine 
for twisting silk 
threads, either 
single or double. 
An end elevation 
is shown in Fig. 
5407. Thereare 
two rows of bob- 
bins and spools 
on each side, one 
above the other, 
driven by two 


un ce 


SPINNING-HEAD. 2273 SPINNING-JENNY. 
ulleys and belts operating through bevel gearin 
aad aur wheels, ine met of which rotates the Eoulic 
spindles and another the spools. @a@ are the bob- 
- bins on which the silk to be twisted is wound ; these 
have flyers 6 4 whose rotary motion imparts the 
twist. Each thread passes through one of a series 
of guides on guide-bars ¢ ¢c, to which a limited trav- 
ersing motion is imparted, so as to wind it evenly 
and uniformly upon the spools arranged on the 

shafts d d. 

Spin’ning-head. A form of spinner in which 
the drawing and twisting mechanism are united in 
one head. This was the first form of spinning-ma- 
chine, if we except the spinning-wheel. It was in- 
vented by Lewis Paul, and patented by him in 1738. 


His machine had successive pairs of shaving-rolls for oe ait tea a sha hactes insti a 
: ; =a axis may e a little, to insure the better 
elongating the roving, the speed of the consecutive theo: the eolk ap laid gradually slides. thé-enent eat its 


pee increasing, so that each pulled upon the roving | axis, first in one, and then in the opposite direction. ‘The barrel 


tween itself and the succeeding pair, the eventual 
extension depending upon the relative rates of in- Fig. 5409. 
crease of speed of the successive pairs. He also gave 
to one or more of the pairs of rollers a revolution at 
right angles to the plane of their rotation, so as to 
® give a twist to the yarn. 


It is not exactly certain why this invention was un- y 
successful ; it was due primarily to coarse workman- | ~~~ —~-—— ‘ 
ship doubtless, but also to a congenital defect, possibly.) = 
Fig. 5408 is « view of an apparatus on a similar princi- L- en Vo" 


ple, patented in the United States 110 years afterward. 
A is an elevation, aor in section, of the machine. ——-~— 
Bis an enlarged view of the drawing and twisting head, \ 
and shows a pair of rollers. ais the groove for the band which | Was 
rotates the tube 6 through which the roving passes, and also the | \ 
wheels ¢ c, which, besides their proper motion on their spindle, 
have rotation on their axes by contact of their cogs with the in- 2 
terior worm of the rotating-case d. : ee : 

Fig. 5409 isa machine on this principle, for twisting single Machine for Twisting and Winding Fibers. 
strands of flax, hemp, etc. The material lies loosely in a trough, 
from which it enters between the twisting-rollers. The receiv-| of the spool is hollow and compressible, to allow the putting on 
ing spool is rotated by the positive pecepove and weight of | and off of the heads and removing the material when wound. 
the toothed guide-wheels, the strand g guided between 
them. The bearings of this spool are automatically shifted, Spin’/ning-jack. (Cotton-manufacture.) A de- 
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Spinning Machinery. 


vice for twisting and winding a s/iver as it comes from | jenny, all the yarn and thread of the cotton, flax, 
the drawing- Tints: It is placed and rotated in the | and woolen manufactures were made by hand, each 
can, the sliver being wound on a bobbin therein. | thread requiring the attention of one person. The 
See JACK-FRAME. cotton was given out from the card, and occupied the 

Spin’ning-jen/ny. James Hargreaves’ inven- | time of a multitude of women and children in the 
tion, 1767. Up to the time of the invention of the | towns, villages, and rural districts in the vicinity of 
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the looms. 
soft a character that it was only fit for weft, all the 
English-made cotton goods, at this time, having a 
linen warp. The cotton goods of the Kast Indies, 
imported under the name of ca/icoes, were all of cot- 
ton, both warp and weft, but the machinery at hand 
in England was yet insuflicient for giving the re- 
quired hard twist to the cotton thread to make it 
suitable for warp. 

This was accomplished by Arkwright, a little later, 
in the invention of the spinning-frame. 


It appears that Hargreaves had long experienced the difficulty 
of getting a supply of weft-yarn for his loom, he being a weaver 
by trade. The idea of making a machine by which, under the 
care of one person, a number of threads might be spun at once, 
was a favorite project of his, and his success in this particular 
is what marks his place in the history of the cotton-manufac- 
ture. 

He at first tried a number of horizontal spindles driven by 
bands from the same wheel, the rovings being held between the 
fingers of the left hand. The threads became entangled, and 
the attempt was unsuccessful. A tradition of the family records 
that while he was one day spinning, one or more of his twelve 
children upset the wheel, but continuing to hold the roving in 
his hand, he observed that it worked equally well, and he took 
a new start in his projected machine, placing eight vertical spin- 
dies in a row, each having a roving attached to it pr 
from a separate spool in another part of the frame. 

The next thing was to contrive an apparatus which should 
simulate the action of as many hands in managing the rovings. 
This he accomplished with a fluted wooden clasp, which opened 
and shut like a parallel ruler, and, when pressed together, held 
the threads fast. The clasp traveled on wheels on the top of 
the frame, and was ma by the left hand, while the right 
hand turned the wheel whereby the spindles were rotated. The 
clasp being withdrawn a short distance from the spindles, the 
rovings between the two were twisted, and then the clasp was 
opened and retreated farther. This was repeated until the clasp 
reached the rear of the frame, when the threads were wound on 
to rep spindles,and the clasp was returned to its recommencing 

sition. 

Porhis may be called the first spinning-machine. Its name 
jenny was @ modified contraction of the word engine, the term 


Hargreaves’ Spinning-Jenny. 


oisting machine is there called a gin; a pump moved by a 
windmill is called a gin; and the famous machine for separating 
the cotton fiber from the seeds is generally known as a cotton- 
gin. The machine being a gin, this mode of spinning was called 
ginning, and the machine a ginny ; hence jenny. 

Hargreaves increased the number of spindles to 80, and met 
with the usual fate of improvers during the last century and 
the first quarter of the present one. A mob, instigated by 
jealous rivals, broke into his house and destroyed his machine. 
He then removed to Nottingham, rebuilt his machine, took out 
a patent, and lived comfortably on the proceeds of his machine, 
though his patent was infringed and he made nothing by an 
exclusive right in it. He died in 1778, leaving but a small 
estate, having failed entirely in obtaining a proper remuneration 
for a work of such great national importance. 


Spin’/ning-ma-chine’. See SPINNING; SPIN- 
NING-JENNY ; THROSTLE; MULE; DRAW-HEAD ; 
BoBBIN AND FLY FRAME, ete., etc. See list under 
CorTron. 


gn being a common local expression for a machine. The coal- | 
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The cotton spun by the wheel was of so ! 


74 SPINNING-WHEEL. 


‘spinning silk (see Fig. 5129), or to a factory where 
spinning is carried on. 

Spin’ning Met’al. A process of forming circu- 
lar articles of sheet-metal by pressure applied to 
the circumference while they are ata in the 
lathe. It is analogous to forming pottery on the 
lathe, and depends for its success on the malleability 
of the material. 


Fig. 5412 illustrates the method commonly employed for pro- 
ducing a teapot from a disk of 
Britannia metal. The wooden Fig. 5412. 
mold or chuck a is turned to the k 
form of the lower part of the tea- 
pot, and the disk 6 is pinched 
tight between the flat surfaces of 
a and c by the fixed center screw 
d of the lathe, so that a 6 ande 
revolve with the mandrel ; a bur- 
nisher ¢ is held against a pin in 
the lathe-rest as a fulcrum, and 
applied near the center of the 
metal and a wooden stick /, held 
on the opposite side to support 
the edge. The metal is rapidly 
bent or swaged through the suc- 
cessive forms &/ m, so as to fit 
close against the curved face of 
the block and its cylindrical part. ‘ 
The mold a is then replaced by g, and a burnisher— various 
forms of which, as A 7, are used — is applied, being first slightly 
greased, together with a hooked stick or rubber ), first to force - 


z 


Metal- Spinning. 


_ the metal inward, as shown at no p, and then to curl up the 
| hollow bead, which stiffens the mouth of the finished vessel. 


Sometimes the molds are made of the exact form of the inside 
of the work, butin several pieces, each smaller than the mouth, 
so that when the central block is first removed, the others may 
be successively taken out of the finished vessel, like the parts 
of a hat-block or of a boot-tree. 

Plated candlesticks, the covers of cups and vessels, the bell- 
mouths of musical instruments, and numerous other articles of 
thin metal, which are required in great numbers, are produced 
in a similar manver. 


Spin’ning-roll/er. A wheel in the drawing por- 


Spinning- Roller. 


tion of a spinning- machine. (See 
DRAWING-FRAME, pages 743, 744.) The 
wheels are made to run in pairs, and 
formed the basis of the machine first 
invented by Lewis Paul in 1738, and 
brought into successful operation by 

_ Arkwright in 1769. See SPINNING- 
HEAD. 

Spinning-rollers are made of various 
materials. The rollers themselves are 
made of iron; leather is the material 
principally used as a covering ; rubber, 

vuleanite, condensed cotton, wood, paper, and cork 
have been used, also combinations of felt and leather, 
rubber, vulcanite, or gutta-percha and leather, felt or 
flannel and leather, cork and leather, felt and cork, 
as well as compounds of which glue is the principal 
ingredient ; also bichromatized gelatine. 

Spin’ning-wheel. A machine consisting of a 
large wheel, band, and spindle, and driven by foot 
or by hand. 

The wool is carded into rolls, which are twisted, 
drawn, and wound a length at a time, the wheel be- 
ing turned periodically to twist the yarn. It was the 
first great improvement upon spinning by a distaff 
and spindle. 

It appears to have been in use for many ages in Hindustan, 


but did not reach Europe before the sixteenth century. One 
‘account states that it was invented at Nuremberg about 1530: 


Spin’/ning-mill A name applied toa machine for | the statement is improbable. 
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SPIRAL SPRING. 


The accompanying cut is taken from an illuminated manu- 

script of the fourteenth century, in the British Museum (M. 8S. 
. 10 E. IV.), and representa a lady spinning at her wheel. 

he Aa acter is rotated in horizontal bearings, having a spool, 

over which the band from the larger wheel passes. A roving, 


me Be 
Spinning- 


being attached to the end of the spindle, is twisted as the latter 
revolves, the roving being allowed to slip between the finger 
and thumb of the spinster, who also extends the roving by re- 
tracting the hand, or by retiring from the wheel, which con- 
, tinues its motion by the impetus acquired. The required length 
and hardness of twist being ob- 
tained by this combined drawing 
and twisting operation, the yarn 
is disengaged from the point of the 
spindle and wound into a cop, the 
end of the yarn being attached to 
the end of the spindle, so as to 
project and allow another roving 
to be connected thereto. 

Fig. 5415 is an improved form of 
the old-fashioned hand-spinning 
wheel. It is set in motion by a 
treadle, which turns the large wheel, 
around which are bands passing 
over two pulleys near the ends of 
two horizontal spindles, which also 
carry flyers. The roll of fiber is 
placed on an upright pin, and the 
spinster, drawing out two thin 
slivers, attaches them to the two 
spindles, passes them between two 
of the teeth on each spindle, and 
imparts a rotary motion to the 
wheel, at the same time drawing 
out the slivers, which are thus elon- 
gated and twisted by the flyers to 
a degree proportionate to the ve- 
locity of the rotation. When the 
drawn-out sliver has been twisted 
sufficiently, the yarn is removed 
from between the teeth of the fly- 
Spinning- Wheel. ers and wound upon the spindles 

by reversing their motion, two 
other slivers are drawn out, and the operation proceeded with 
as before, and 80, forming two continuous threads, until all 
the fiber in the roll is ex- 

Fig. 6416. hausted. 


Spi/ra. (Architec- 
ture.) The base ofa 
column. This mem- 
ber did not exist in 
the Doric order of 
architecture, but is 
always present in the 
Ionic and Corinthian. 

Spi/ral Bit A 
wood-boring tool 
adapted to be used 
inabrace. It is made 
of a twisted bar of 
metal], and has a hol- 
low axis. See Bit, 
m, 8, 2, Fig. 695. 

Spi'ral Gear'ing. 
A gear-wheel having 


Fig. 5415. 
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meshing spiral ribs , 


and grooves. The teeth run around the periphery 
of the gear-wheel, and meet in an angle on a line 


midway from either edge of the wheel. 


Spi'rals, In/stru-ment for Draw'ing. (Draft- 


ing.) An instrument for drawing scrolls or spirals, 
either on paper, in the ordinary course of mechani- 
cal or architectural drawing, or to lay out scrolls for 


hand-rails of winding stairs, etc. 


Instruments for drawing Spirals and Scrolls. 


No. 97,571. Truesdell ............... Dec. 7, 1869. 
No. 99,853 Crandell .......... ..... Feb, 16, 1870. 
No. 188,068. Stebbins................ April 22, 1873. 
Instruments for laying out Stair Curves. 
No. 65,380. Wooster............ «----Dec. 4, 1847. 
No. 18,110. Stewart ................. Sept. 1, 1867. 
No. 24,768. Shaeffer...........--..4:5 July 12, 1859. 
No. 66,706. Clow.........cceeeeeeeee July 16, 1867. 
No. 76,428. Hoover..........seeee05. Mar. 10, 1868. 
No. 97,707. Schollar................. Dec. 7, 1869. 


Spi/ral Pump. A form of the Archimedean 
screw water-elevator, consisting of a pipe coiled 
spirally round an inclined axis. It is said to have 
been invented about 1750 by Andrew Wirz, a pewterer 
of Zurich, and was employed in Florence with some 
improvements by Bernoulli, in 1779. See Screw. 

pi’/ral-rib Bit. A wood-boring tool adapted to 
be used in a brace. It has a spiral flange twisted 
around a cylindrical shaft. See Bit, 0, Fig. 695. 

Spi/ral Screw. A screw formed upon a conical 
or conoidal core. In the example, it serves as a 
driving-screw to force clay 
from the hopper into the 
molds beneath, 
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Double Helical Spring. 


Spi’ral Spring. A coil whose rounds have the 
same diameter, and which is generally utilized by 
compression or extension in the line of its axis. The 
balance-spring of a chronometer hence is spiral, and 
is utilized by an expanding and contracting action in 
a plane at right angles to the axis. See Fig. 532. 

A helical spring has coils of decreasing diameter 
as they approach the center, like the mainspring of 
a watch. (See MovEMENT, Fig. 3246.) The spiral 
spring is used ig Salter’s balance and in dynamome- 
ters ; also in bedstead-springs, as in Fig. 623, page 
261. 

Fig. 5418 shows a double helical bedstead-spring, 
the coils increasing upward and downward from the 
point of smallest diameter at the mid-hight. 

Fig. 5419 shows some applications of the spiral 
form to car-springs. A number more are shown at 
Fig. 1143, page 483. 

a b are respectively a vertical section and a hori- 


| zontal section of Godley’s car-spring. The case is 


open at top and bottom, and has a central fixed dia- 
phragm, against which the concentric spirals abut. 

¢ is Godley’s spring, with an open end and a slid- 
ing partition. 


SPIRAL SPRING. 
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Spiral Car- Springs. 


d is another of Godley’s springs, 
having flat surfaces at the portions 
, liable to come together, and webs 
eof lesser thickness beyond the con- 
_ tacting surfaces. 

-} ¢is Allen's conical spring with 
spiral coils of upwardly decreasing 
vem diameter. 


SPIRIT-LAMP. 


J, & spring having an inner edge of greater vertical 
thickness. 

g, ® spring made of metallic strands or strips, 
twisted or braided and then coiled. 

| In Fig. 5420, abcde / are springs of the Culmer 
Spring Company. 

g h, Nichols, Pickering, & Co., spiral spring. 

i, the Vose spring. 

Spi'ral-spring Coup/ling. A coupling for a 
pair of shafts meeting at an angle. The ends of the 
spiral connect to the respective shafts and make a 
bent coupling. See Fig. 2021. 

Spi'ral-vane Steam-en’gine. A form of ro- 
tary steam-engine in which the steam acts against a 
screw which winds around a cylindrical core. 

_ The example shows two such screw-cylinders, having each a 
right and left hand screw, so arranged that the threads meet in 


the center, at which point the steam is admitted, and from which 
point it passes to either end of the cylinder, where it exhausts 


Fig. 6421. 


Spiral- Vane Steam- Engine. 


into the other cylinder, in which it returns to the center, where 

an aperture is provided for ite escape to the atmosphere. The 

screws are geared, and upon the shaft of one a pulley is placed 

ne the purpose of transmitting power to any machinery to be 
ven. 

Spi'ral Wheel. The spiral-thread of the disk 
driveS the spur-gear, moving it 
the distance of one tooth at every 
revolution. 

Spiral gears are those in which 
the teeth form an angle to the sur- 
face, so that the teeth slip insen- 
sibly into engagement, avoiding 
jar. Each tooth is a small section 
of a serew. See also Fig. 5416, 

Spire. 1. (Architecture.) A 
structure of pyramidal or conical 
form surmounting a church or ca- 
thedra]. For hights of spires, see TowER. 

2. (Mining.) The tube carrying the train to the 
charge in the blast-hole. Also called the reed or 
rush, as the spires of grass or rushes are used for the 
vurpose. 
pir/it-col/ors. A style of calico-printing prc- 
duced by a mixture of dye-extracts and solution of 
tin, commonly called spirit by dyers. The colors 
are brilliant but fugitive. 

Spir/it-lamp. A lamp burning alcohol. Used 
for many purposes in the arts where heat rather than 
light is required. 

The blast spirit-lamp (A, Fig. 5428) consists of a vessel a for 
containing a mixture of alcohol and tu tine, and a cylinder 
} containing an argand wick supplied with the mixture through 
the pipe c, and subjected to a blast of air from a pipe d, which 
comes up through the table ¢. The blast-pipe can be fixed at 
different hights, and is supplied with jets of different sizes, to 


suit the regulated supply of spirit and the hight of the exposed 
portion of the wick. : 


Fig. 5422. 


Spiral Whed. 


SPIRIT-LEVEL. 
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SPIRIT-METER. 


The Russian spirit-lamp (B C) consists of an exterior cylin- | mash, so as, in connection with the known capacity 


der a, containing a shorter interior annular cylinder }, having 
a bottom c, through which passes the pipe d, which constitutes 
the only commu ion between the interiors of the two cylin- 
ders. The outer end of this pipe terminates in a fine orifice. 
The cup ¢ is then filled with alcohol or pyroxilic spirit, which 


Spirit-Lamps. 


i 


of the vessel] and correction for temperature, to as- 
certain the amount of spirits produced. See Hy- 
DROMETER ; ALCOHOLMETER. 

The term spirit-meter is more properly applied to 
a measuring device ; and, for internal revenue pur- 
poses, the high or low wines or spirits are occasion- 
ally tested by the hydrometer, to find the specific 
gravity, the quantity of the spirit at proof being de- 
duced from the two factors. 

Spirit-meters are of several kinds : — 

1. The rotating drum ortympanum of known capac- 
ity, usually divided into chambers, like a gas-meter. 

2. The piston vibrating in a cylinder of known 
capacity, and registering its pulsations. 

3. Various applications of the device known as 
the rotary pump. 

4, Vassels of known capacity, alternately filled 
and discharged ; usually suspended from a beam 


is poured into the chamber 6 through the nozzle /, afterward | whose oscillations as the lighter one rises and the 
stopped with acork. An equal amount is then poured into the | heavier descends are made to actuate an index mech- 


outer cylinder a and ignited ; this soon causes the spirit in the 
chamber to boil, the vapor is forced through the tube d, and, 
being set on fire by the 


me, produces a continuous column of | 


burning vapor 6 inches high, which will last from 12 to 16 | 


minutes. The cup e also serves as acover to the lamp, and is 
used as an extinguisher, 

Spir/it-lev’el. A level consisting of a glass tube 
nearly filled with alcohol, preferably colored. The 
remaining space in the tube is a bubble of air, and 


this occupies a position exactly in the middle of the | 


tube when the’ latter is perfectly horizontal. The 


Fig. 5424. 


} 


anism. See also LIQUID-METER ; WATER-METER. 
(1.) In Augenstein’s meter (Fig. 5426), the spirit passes from 


ig. 5426. 


Davis's Level and Inclinometer. 


tube is mounted on a wooden bar, which is laid on a 
beam or other object to be tested ; or 1t is 
g.5425.mounted on a telescope or theodolite, and 
1 forms the means of bringing the said instru- 
ments to a level position. See LEVEL. 
Nearly in its present form it is supposed to 
have been invented by Dr. Hooke, some time 


Another tube is placed in a mortise trans- 
versely of the bar, to enable the instrument 
to be used as a plumb. 

Fig. 5424 is.a level which may also be used 
as an inclinometer, the reading being in de- 
grees or linear measurements. The ring is 
adjusted for plumbing vertical surfaces, or 
leveling surfaces, by the movable ring and 
its set-screw. inciination from these posi- 
tions is indicated by a circular scale and 
index. 

Spir'it-lev’el Quad/rant. An instru- 
ment furnished with a spirit-level and used 
for taking altitudes. 

Spir'it-me’ter. An instrument for meas- 
uring the amount of spirits passing through 
a pipe or from a still, The ordinary alcohol- 
meter is but an adaptation of the hydrome- 
ter, having a special scale in combination 
with a system of tables to be used by the in- 
spector to test the gravity of the wort and 


Aleohol- 
meter. 


in the latter part of the seventeenth century. | 


} 


| 


Augenstein’s Sptrit- Meter. 


the worm of the still through the pipe A into the chamber B, 
and fills the upright cylinder C, whence it overflows into a sec- 
ond upright cylinder containing a straining diaphragm 6. It 
thence flows through the pipe c, and is discharged into the hol- 
low axis of the revolving cylinder E, whence it escapes into that 
one of its compartments G G G which is at the time in com- 
munication with the pipe c. As these become filled, they descend 
by gravity and discharge their contents through the peripheral 
openings ss s into the reservoir H, whence the liquor is con- 
ducted off by a pipeQ. On the exterior of the cylinder E are a 


' series of brushes, or dippers, which take up a small quantity of 


the spirit fram the chamber H and convey it to a cup, from 
whence it is conducted by the pipe p to a reservoir J. At suit- 
able intervals the liquor in this reservoir is tested, serving as a 
sample of all that has passed through the meter. Each of the 
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compartments G measures a given uniform amount, and the ' in this position the elevated arm of the rock-shaft J is engaged 
flow of spirit into one or the other of them is continuous. Suit- by one of the swinging latches J J, which prevents the can from 
able clock-work mechanism is provided for registering the descending until enough liquor has accumulated above the 
amount which passes through the apparatus. diaphragm / to raise the float K, causing a bent pivoted arm ¢, 

(2.) Weaver’s meter (Fig. 5427) has a piston B, which is : to which it is connected, to act against the latch J and release 
caused to oscillate in the cylinder A, to each end of which the | the shaft J, permitting the can to descend. The valve / then 
liquid to be measured is alternately admitted through ports K J, ' closes by the action of the spring / on its stem, while the valve 
opened and closed by a circular valve provided with an arm //, | g, provided with a similar spring, opens, and the liquor flows 

futo the trough R,and is conducted away by a pipe g. This 

Fig. 5427 | operation alternately takes place with each can, the number of 

1g. e times each is filled and emptied being automatically recorded 

: . by suitable registering mechanism operated through the medium 

of the levers O O/ P P’. The amount measured each time is 
that contained in the lower compartment only. 

Devices are attached to the meter to indicate if any attempt 
has been made to tamper with the meter or pass liquor through 
it without being properly measured in the cans. 

In another form of this meter, siphons are employed to dis- 
charge the cans, which may be connected to a weigh-beam in 
‘order that the strength of the spirit may be ascertained directly 
from its weight. 

Payne's meter (Fig. 5429) consista of a frame containing the 
tanks CC’, which are placed on a vibrating yoke. The distilled 
| spirit passes first into one of the tanks, and when it has filled 
| the tank causes it to overbalance the empty one, which is in 
| turn filled, the first one being emptied automatically at the 


Fig. 5429. 


Weaver's Spirit- Meter. 


' which is moved to and fro by springs & &’, one of which is brought 
into action as the other is released at the end of each stroke. 

The valve is circular, and oscillates in a horizontal plane to 
change the relation of its ports with the inlet and outlet ports. 
As the piston moves toward the left, the spring in the right-hand 
end of the tube is compressed in consequence of the resistance 
opposed thereto by the arm projecting from the valve stem, but 
when the piston has nearly completed its stroke, said arm is 
freed and actuated by the compressed spring so as to suddenly 
reverse the valve. The springs being duplicated, the operation 
is the same under the opposite movement of the piston. 

(3.) The rotary-pump principle is sufficiently illustrated in | 
Figs. 4465, 4466. See also the devices under Rotary Stgam- | 
ENGINE, Plate LIII. page 1991. 

(4.) Tice’s meter is shown in Fig. 5428. The spirit coming 
from the still through the pipe A is received in an exterior 
chamber containing a thermometer E and an upright cylinder ; 


Payne's Spiritometer, 


same time by a valve beneath. The tanks are thus filled and 
emptied alternately ; the number of times each is filled and 
emptied being recorded upon dials by means of suitable 
mechanism. As the spirit passea through the tunnel into 
the tank, a smal) quantity is retained in the aampling de- 
vice, and caused to flow into the reccivers. The sampling 
device consists of a tube, provided with valves, supported by 
a suitable mechanism, the valves being so arranged that 
at each oscillation of the tanks they will allow the sample 
contained in the tube to pass into the chamber, and from 
thence into the receiver. 


Spir/ket. (Shipbuilding.) A space fore and 
aft between floor-timbers or futtocks of a ship's 
4 frame. Distance between rungs. 

1, Spir’ket-ing. (Shipbuilding.) a. The 
| 3]i strake of inside : 
aod Planking between the Fig. 5480. 


Tice’s Spirit-Meter. water-ways, which —. eee 


rest upon the deck- (— =e 
C, in which is placed a hydrometer D. The thermometer and | beams and the port-sills. ET! L 
hydrometer may both be self-registering, and leave a continuous db. The strake between $ 


record on an endless band of paper. 

From the chamber the liquor flows through the pipe Finto | the upper deck and the ie 
the tilting hopper G on a rock-shaft I, by which it is directed | plank-shear. The quick- Spirketing, etc. 
hired the Selene eene ee’ alternately. ner are each divided . 9)}- 

an upper anda lower compartment hy light diaphragmsc c’, : : ° 
having valves //’, which admit the liquor from the upper into; . SPi-rom/e-ter. An instrument for measuring 
the lower compartment when the can is raised, as at f/. While ; the capacity of the chest. 


a 
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SPLICE. 


The breath-holder is 
= an_ inverted chamber 
submerged in a water- 
: bath. The breath is 

i conducted by a flexible 
+ pipe and internal tube, 
4 so as to collect in the 
| chamber, which rises in 
: the water. An index is 
__ attached to the chamber, 
~\___ and is graduated on its 
~ face, so as to indicate 
ayainst the edge of the 
index-case the cubic 
inches of air expired. A 


Brown’s Spirometer. 


chest-mmeasurer. 


The extreme hight of a column of water which can be sup- 

rted by the muscular act of expiration, transmitted by the 
lip , is about six fect. With the majority of wind-instruments, 
the pressure required for the high notes is considerably greater 
than that required for the low notes, cach instrument having a 
pressure ratio of itsown. The clarinet is an exception to the rule. 

Spit. 1. An iron rod, on which meat is impaled 
for cooking. 

Fig. 5432 is a representation from the Bayeux 
tapestry of a Norman dinner-table. The pieces of 
meat were handed to the guests on skewers, and 
fowls upon the spits on which they were roasted. 


/ ~— { \ 
Norman Waiters serving at Table (Bayeux Tapestry). 


One guest is drinking from a horn, another is raising 
a tankard ; wooden .platters and a box of salt are 
probably intended by the other table furnishing. 
2. (Weaving.) A horizontal pin in the chamber 
of a weaver’s shuttle, for receiving the spool or pirn. 
Spit-box. A spittoon. A cuspadore. 
Spit-stick’er. (Engraving.) A graver or sculper, 
with convex faces. | : 
Spit-toon’. A box orcrock for saliva. Spittoons 
for railway-cars are arranged with covers and auto- 
matic discharge. Fig. 5433 has a valve at the bot- 


Railway-Car Sputoon. 


tom, which is closed when the lid is lifted, prevent- 
the draft of air through the opening. When the 


ts 


Splash-board. (Vehicle.) The leathern or 


Wooden board in front of the driver. A dash. 
|SPlash’'ers. 1. (Locomotive.) Guard - plates 

Placed over the wheels of locomotives to prevent 
any person coming in contact with them, and also 


to protect the machinery from wet and dirt projected 
by the wheels when running. 

2. (Vehicle.) a. A guar over a wheel, to keep 
dirt from reaching the occupants of the carriage. 

6. A guard near the door, to keep the dress from 
rubbing against the wheel in entering or alighting. 

Splay. (Architecture.) The inward or outward 
expansion of an opening; the difference between 
its greatest and least cross-sections. Instances are 
found in the slanting or beveled expansion groin, in 
ripe and Domestic architecture, to doors and win- 

ows. 

The splayed sides of the chimney-jambs are called 
covings. 

The term fluing is applied to the slanting jambs 
of a Gothic window. 

Splay’er. (Tile-making.) A segment of a cyl- 
inder on which a molded tile is pressed to give it a 
curved shape, for a pantile, ridge or hip tile, gutter 
or drain tile. 

Splice. . 1. (Nawtical.) The joint by which two 
ropes are united so as to make one continuous length, 
or the two ends of a single rope are united, to form 
a grommet or eye. 


In the short splice, used for ropes which are not to be rove 
through blocks, the strands are unlaid for a convenient length, 
and each passed over one and under another of its correspond- 
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Splices. 


ing strands on the opposite rope for a sufficient distance, as 
shown at abc, Fig. 6404. The ends are then drawn taut, usu- 
ally trimmed off close, and frequently the splice is covered by 
serving. 

The long splice d e for ropes which are to pass through blocks 
is formed by unlaying 
the strands fora longer Fig. 6436. 
distance and laying two : 
belonging to each rope 
in the scores formed by 
unlaying the opposite 
strands of the other. 
The third strands are 
split and united after 
the manner of the 
short splice, while the 
ends of the two others 
are united by splitting 
and interlacing in the 
same manner This 
distributes the joining 
over a considerable 
length, rendering the 
enlargement scarcely 
perceptible. 

J, ring-splice. Splices. 

g, pudding-splice. 

h, long splice. 1, short splice. 

The /ong-rolling splice is used for lead-lines, fishing-lines, etc. 

The cut or cant splice (k n, Fig. 6436) is made by cutting a 
piece from a rope and laying open the ends of the strands. The 
strands of the piece to which it Is to be attached are laid open 
with the marlinspike, and the ends of the cut-off piece are passed 
in between the strands of the first. 

The eye-splice | m is made in a precisely similar way, the end 


| of the rope being worked into the standing part. 


A drawing-splice — principally used for cables — is made by 


in 
id is closed, the valve opens and discharges the con- | unlaying several fathoms of the two ropes to be joined, making 
nts, 


Fig. 5436. 


'e f— n 
k a : Ke dl ha 
x m4 y: S 


Splices. 


SPLICED EYE. 
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“SPLINT. 


a short splice, tapering the ends of the strands and laying them 
along in the spaces between the strands of the other cable, 
where they are secured by seizings. So called, because it is 
readily taken apart. 

A tapered aplice is formed by gradually tapering the strands 
of each rope after making a short splice and passing them in 
between the strands of the other, again tapering and passing 
through, and so on until the unlaid strands are expended. 

2. (Machinery.) To unite adjacent pieces by means 
of overlapping or scarfing the parts together, secured 
by bolts or fish-plates. See FIsHING. 

3. (Carpentry.) A scarf-joint by which timbers 
are united. See SCARF. 

Spliced Bye. (Nautical.) The ro 
around a thimble, and the end splice 
standing part. 

Splice-piece. (Railway.) A fish-plate or break- 
joint piece at the junction of two rails. See Fig. 
2001. 

Splic/ing-fid. (Nautical.) A tapered wooden 
pin or marlinspike, used in opening the strands of a 
rope in splicing. It is sometimes driven by a mallet 
called a commander. 

Splic/ing-ham’mer. A hammer having a face 
at one end and a point at the other, used in splicing. 

Splic/ing-shack’le. (Nautical.) A device for 
enabling a hempen cable to 
be bent to a chain-cable. 
The shackle at the end of 
the latter has a thimble like 
a dead-eye, around which 
the hempen cable is passed, 
and the end spliced to the 


is bent 
into the 


standing part. 
Spline. (Machinery.) <A rectangular key fitting 
into a seat on a shatt and occupying a 
Fig. 6488. groove in the hub of a wheel, which slips 
; thereon longitudinally, but rotates there- 

\ with. <A feather. 

a Splin/ing-ma-chine’. (Afctal-work- 
Spline. ing.) One for cutting key-seats and 
grooves. See SLOTTING-MACHINE; KEy- 

SEAT CUTTER. 
Splint. 1. (Surgical.) A flexible and resisting 


lamina of wood, metal, bark, leather, or pasteboard, | 


to keep the parts of fractures in apposition and pre- 
vent displacement. They are usually padded, and 
fixed by rollers or tapes. 

Splints for fractured limbs are shown in Plates XVIII., XXIT., 
XXVI., XXIX., extension and counter-extension apparatus in 
Plates XXII., XXV., of “ Magazyn oste Wapen Huys der Chi- 

ns door Johannes Scultetus,’? Doordrecht, 1658. 

Fig. 6439 shows an apparatus for the reduction and retention 
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Latta’s Splint. 


of fractures. The extension of the wounded leg is by means of 
bandaging tapes and a spring-balance. The counter-extension 
is by a rod attached to a cross-bar and connected to a splint on 
the thigh of the sound limb. — - 

In Fig. 6440, A illustrates Hodgen’s suspending apparatus, used 
in treating fractures 
of the leg and thigh. 
The splint is a frame 
of stout wire, and is 
Supported ata point 
nearly over the seat 
of the fracture, and a 
little above the middle 
of the leg, which is 
raised and held at the 
required hight by 
means of the tackle. 

B, Liston‘s spline; 
particularly adapted 
for treatment of frac- 
tures of the condyles 
of the femur and of . 


the upper part of this 
bone. It is applied _. 


Fig. 5440. 


to the limb by attach- 
ing the foot to the 
foot-board and _ the 
limb to the splint by 
a roller bandage. The 
angle of flexion is 
regulated by the 
screw. 

Fig. 6441 repre- 
sents, as applied, Dr. 
Lente’s modification 
of the New York Hos- 
pital apparatus, for 
treatment of fractures 
of the thigh. This is based upon the splint originally invented 
by Desault, and subsequently modified by Drs. Physic and 
Buck. The outer splint is made in two pieces, one of which 
slides upon the other, so as to be adjustable to the length of 
the limb, is retained when adjusted by a set-screw, and is pro- 
vided with a cushion applied to the outer side of the leg. It 
has a steel brace passing half-way over the abdomen, and con- 
nected to a belt surrounding the pelvic region, and also a 

rineal band connected to an adjustable plate sliding on the 

race before mentioned. Cushioned splints placed beneath the 
upper part of the thigh and on the inside of the leg are also 
employed. A broad strip of adhesive plaster is applied on each 


Splints. 


Fig. 6441. 


Thigh. 


New York Hospital Splint for Fracture of the 


| side of the leg, from a little below the knee, the free ends ex- 
tending to below the sole of the foot, and .are secured to a thin 
block of wood, having holes at each side for receiving a cord, to 
which the hook or ring at the end of the screw is attached. 
The perineal band is adjusted so as to grasp the tuberosity of 
the ischium, which serves as the point of resistance; and when 
the splints have been properly adjusted to the leg, and secured 
‘ together by bandages, the fractured limb is extended as far as 
the patient can conveniently bear, by means of the screws, after 
which the bands, being elastic, continue the extension, gradu- 
ally overcoming the resistance of the contracted muscles, and 
compels the extension. The hook of the screw is also con- 
; nected to a spiral apring. 
A removable foot-piece attached by a slide and thumb-ecrew 
' to a mortise in the external splint is also provided in order to 
' prevent the usual tendency to eversion of the foot, and also by 
| projecting a little beyond the toes to take off the pressure of the 
bedclothes. 


2. A thin strip of wood prepared for use in manu- 
factures, as for making aah ete brooms, matches, etc. 
3. A wooden strip for splicing and stiffening a 
fractured bar or beam. 
4. (Ordnance.) A tapering strip of wood, used to 
adjust a shell centrally in the bore of a mortar. 


SPLINTER-BAR. 


SPLITTING-MACHINE. 


Splin’ter-bar. 


(Vehicle.) a. A cross-bar in| at right angles to each other. 


These splits are 


front of a vehicle, to which the traces of the horses | shaved, and the flat strip is then a skain. 


are attached, as in coaches and artillery carriages, in 
which double and single trees are not used. 
b. A cross-bar which supports the spring. 
Splint-ma-chine’. A machine for rivin 
planing small slats or splints for use in making 


woven-slat blinds, baskets, box-stuff for millinery or | 


fruit, etc. See SLIVERING-MACHINE. 


See patents, Gleason, October 
9, 1841. | 

No. 19,971. Wheeler, April 13, 
1858 


Fig. 5442. 


No. 26,268. Horton, Novem- 


ber 29, 1859. 
No. 101,021. Jordan, March 
22, 1870. 

No. 115,110. Scow, May 23, | 
1871. | 
‘No. 138,378. Clark, April 29, 

187: 


Fig. 5442 is a machine for 
cutting splints for matches and 
other purposes. The frame has 
a box, in which the material 
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_ usually two, which is 


lint-Machine. 


to be worked up is placed. The cutters are attached to a 
slide, worked by a connecting rod from the crank-shaft, and the 
material is pressed down aby weight. The machine cuts 3,500 
splints per minute. See EXCELSIOR-MACHINE, page 815. 


Splint-plane. 
block or board, for blind-slats, small boxes, etc. 
scale-board plane. Patent No. 143,737. 


In Fig. 5443, the thickness of the slat is regulated by the 


One for riving splints from a 
A 


spring tongue at the end of the wedge, the tongue being ad- | 


Splint- Plane. 


justed by a set-screw at the point. The plane is intended for | 
making blind-slats, each one pushing the preceding one out. 
See patents No. 62,473, Welsh, February 6, 1866; No. 50,947, 
born, November 14, 1865; No. 51,158, Dempsey, November 


1865. 

Patent No. 52,178, Kleinschmidt and Schlater, January 23, | 
1866, has a very oblique setting-knife or cutting-bit. Just for- 
ward of it is a channel, having the same angle in respect to the 
plane that the bit has, so that as the shaving is cut by the bit, 
it is foreed out through the channel, which causes it to be 
twisted around in the form that paper-lighters are made by hand 


Split. 1. (Weaving.) One of the flat strips which 
are arranged in dapat vertical order and form the 
reed of aloom. The warp-threads pass between the | 
splits or dents. The reed is 
frame, called the Jay, 
is to beat the weft-thread up to the web to compact 
the fabric. 

2. (Leather.) A thin kind of leather made by | 
splitting a hide into two thicknesses. | 

3. @. One of the pieces of an osier after quarter- 
nary division sisrouieh 


placed in a swinging | 


-end and a split at the other. 


lathe, or batten, and its office | 


the pith by two knives placed | 


piece of 


6. A ribbon of wood rived from a gee 
, or black 


green timber, such as hickory, white oa 


-ash. Used in making baskets, hurdles, chair-bot- 
or 
| 


toms, and for mety other purposes for which osiers 
are commonly used in places where they are plenti- 
ful. See also SPLINT. 

Split-draft. (Furnace.) In steam-boilers, when 
the current of smoke and hot air is divided into two 
or more flues. In contradistinction to a direct, a 
reverting, or a wheel draft. 

Split-ful. (Weaving.) The number of yarns, 

ay between each split or 
opening in the reed of the batten or lathe. A rod 
lying athwart the warp divides the yarn-threads into 
split-fuls, two threads passing alternately over and 
under it. 

Split-leath’er. Leather split by machinery, to 
economize it or to reduce it to a suitable thickness 
for a given purpose, 

It appears to have been introduced by Nossiter, 
England, who found the cut surface, when polished 
by a slicker, to take varnish better than either the 
flesh or grain side of the hide. 

Split-leather is an inferior article, and is used for light boots 
and shoes, inner soles, linings, carriage upholstery ; trunk, port- 
manteau, and cushion covering. Splits of the smaller skins, 
such as goat and sheep, are e into wash or glove leather. 

Split-pin. A pin or cotter with a head at one 
The ends diverging 
assing through an object prevent the acci- 
See 


after 
dental retraction of the pin. 
also Fox-noir and Fig. 2092. 

Split-ring. A split-ring has an 
opening by which keys may be in- 
troduced to be strung upon it. 
The metal of the ring is pliable, 
and the opening closes of itself. 

Split/ting-board. (Mining.) 
Said of a dividing board used in 
mine ventilation to divide the in- 
coming air and direct it to sepa- 
rate districts of the mine. 

Split/ting-chis’el. A black- 

smith’s chisel havinga sharper 
cutting edge than is usually 
found in chisels for cutting iron. It is intended 
for dividing the metal longitudinally. 

Split’ting-knife. A knife used in a machine 
for splitting leather. It is sometimes stationary, 
and is gaged to a distance from a roller over 
which the grain-side split is wound as the hide 
passes through. 

In the more common form of iat el haa , the 
knife is six feet in length, the length of the drum, 
and has a rapid longitudinal vibration in a plane 
parallel to the axis of the drum. See LEATHER- 
SPLITTING MACHINE, and next article. 

Split/ting-ma-chine’. A machine for dividing 
a skin of leather parallel with one of its surfaces. 

The leather-splitting machine (Fig. 56445) consists of a drum a, 
having an opening a’ running 
its whole length; the end of 
a hide is wedged into this 
opening, and as the drum is 
rotated, an endwise travers- 
ing motion being at the same 
time imparted to the knife- 
carriage 6 by means of a 
crank, the leather is drawn 
against the knife ¢, which di- 
vides it into two thicknesses, 


one part passing above and 
the other below the knife. 
The hide is held down and 
wrinkles smoothed out by a 
plate d, extending the whole 


Fig. 5444. 


Split-Rings. 
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2282 SPOKE-LATHE. 
length of the drum, and connected by a cord to a weighted | 
lever e. The bearings of the drum rest upon a lever / at each | 
end; this is raised or lowered to vary the thickness of cut by | 
means of a screw g. 


SPLITTING-SAW. 


round tenons on the outer ends of spokes. See Av- 
GER, Figs. 428 — 432. 


In the example, the adjustable slide limits the diameter of the 
The knife-carriage 6 is provided with set-screws for setting opening to form tenons of different sizes. The rankness of cut 


the edge of the knife straight. _ is adjusted by a screw inserted from the rear of the cutter-head, 
In Fig 5446, the leather is passed between the rolls and , to act upon the inner surface of the cutter-plate. 
Spoke-driv’ing Bench. The hub is clamped 
on the bench and the spokes supported in turn by a 
vertically adjustable post ; an upper clamp prevents 
the bouncing of each spoke while being driven by a 
hand-mallet. 
Spoke-driv’ing Ma-chine’. A machine for 
driving spokes into their mortises in the hub. The 


Fig. 5449. 


Leather-Splitting Machine. 
against aknife, the depth of the split being regulated by the 
upper or gage roller, the bearings of which are adjusted verti- 
cally by the hand-wheel shaft, right and left screw-threaded at 
its ends, and playing in wedges. 

Split’ting-saw. (Wood-werking.) One for re- 
sawing thick stuff. See REsAWING-MACHINE. 

A circular saw for ripping up thick stuff. 

Spoil. (Civil Engineering.) Earth dumped by 
the side of an excavation, to get rid of it when it is 
in excess of the quantity required for embankments. 

Spoke. 1. (Vehicle.) a. One of the radial arms 
which connect the hud with the rim of a wheel. The 
parts are: the foot, which is inserted into the hub ; 
the shoulder of the foot ; the tongue or tenon, which 


is inserted into the felly ; the body, or part between 
the hub and felly ; the throat, a contracted part of 
_ the body near the hud, 
b. A fastening a a wheel to lock it in descending 
a hill. 

2. (Nautical.) One of the han: 
777A ales projecting beyond the rim of 
_eeliit3 the steering-wheel by which it is 

"~ turned. 

3. A round or rung of a ladder. 

Spoke-au’ger. (Vehicle.) A 
hollow auger employed to make the 


Hosler’s Spoke- Driver. 


swinging mallet is brought into action by depressing 
the treadle, is: S| a friction-wheel on the pulley- 
shaft against a wheel on the mallet-shaft. The ra- 
pidity and force of the blow are proportioned to the 
pressure on the treadle. The machine is adapted for 
wheels of from 2 feet to 6 feet in diameter. 
Spoke-gage. An instrument for testing the set 
of spokes in the 
hub. Theman- 
drel has conical 
sleeves which 
abut upon the 
ends of the box- 
ing, and hold 
the hub true 
while the gage- 
pin in the staff 
tests the dis- 
tance of the 
spokes. 
1 nt ° ‘ the \V7 y 
athe. A lathe =Z WS 
for turning ir- NY EZZSZZ_ \S 
regular forms. Sig oe 
The foundation 
of the machine - 
is the Thomas 
Blanchard_pat- 
ented machine of 1828, shown at 4, Fig. 2836, page 
1264. Many improvements have been added. 
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head, and is approached to or drawn away from a 
cutter, in accordance with the shape of a pattern 
which governs the proximity of the tool to the 
work. Fig. 5451 shows one modern form. The 
pattern spoke is in the upper part of the machine, 
and the guide-pieces on each side govern the position 
of the revolving cutter, which acts upon the material 
placed between the lower centers. 

The lathe (Fig. 5452) is adapted for turning han- 
dles for axes and other implements, as well as spokes. 
The work a and pattern 6 are fixed between centers 
and revolved upon a carriage, which is automatically 
traversed in a longitudinal direction, and at the same 
time swung by the upright guide, bearing against 
the pattern, so as to present the work to the action 
of a set of cutters fixed in the rotary head d; the 
ee amount of this swing and consequent penetration of 
So the cutters is depaideiit upon the shape of the pat- 

Spoke- Lathe. tern, of which the work is thus caused to present an 
exact copy. Adjustments are provided for forming 
LarHE FOR TURNING IRREGULAR ForMs, pages | several sizes of work from the same pattern. 


1263, 1264. . ‘ Among these may be cited the patent of A. D. Waymouth, of 
The spoke is placed between centers in a lathe- | Fitchburg, Mass., July 29,1856. Tho improved lathe is so nearly 


\ See Tl - ae) 
A =| Fig. 5452 
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Spoke- Turning Machine. 


automatic that the necessity for skill is obviated, except in keep- | other length ix roughed and the operation {s repeated. A stick 
ing the knives in order and setting them. The headstock has! can thus be worked entirely up, cutting off one piece after an- 
a hollow center, which receives the stick which is to be shi ihe | other until the whole is used. 
A sliding hollow ec roughs the stick, leaving it round, and ' e ! : 
ready to be cut intoemall pieces. This roughing-gage is pushed Sp oke-plan' ing es chine’. One for dressing 
upon the stick the length of one of the pieces which is to be | 2 spoke lengthwise of the stuff, the spoke or the cut- 
rapes lever aliselied to the tail-etock furnishing the means | ter being so moved, the one relatively to the other, 
of applying the force. When the roughing is completed, a ired s is 
knife, operated by a lever worked by the chee. cuts tha ciatetial that the required shape 18 produced. 
to the shape desired, the tool falling back out of the way when |_ In the example, the piece is clamped between the dog in the 
its work is done, while another thin knife runs up from the un- | bent lever and the opposite center; the clamp lever is held in 
der side, cutting off the finished piece, the gage and the center | position by a support placed under itand upon the bench. The 
of the headstock supporting the two ends of the stick until an- | carriage is reciprocated on the ways, beneath the roughing and 
the finishing cutter, a guide-bar determining the presentation 
Fig. 5453. to the cutter, so as to confer the proper shape. 
B- See also Benton’s patent, March 21, 1854; Wank and Kellogg, 
January 4, 1859; and Boynton, January 23, 1866. 


Spoke-pol/ish-ing Ma-chine’. A machine for 
smoothing spokes after turning and before painting. 
Rouse’s machine, July 8, 1873, has a continuous 
sand-belt moving in a direction contrary to the rota- 
tion of the spoke. Several articles are placed in the 


same frame, which are automatically moved to the sand-belt 
in succession. See also Woolsey’s patent, August 24, 1869. 


Spoke-set’ter. A machine for centering a 
hub, so that it may be bored truly for the spoke- 
mortises. 


Tn the example, the standard forms a support for the ad- 
justable portions of the apparatus. The point of the hub 
rests on a block keved up by wedges. The butt of the hub 
rests on a pivoted bar, whose carriage is vertically adjust- 
Spoke-Planing Machine. able on the standard by a lever and rod in the rear. The 


SPOKESHAVE. 


mandrel bolt tees the pivoted hub- 
rest to a bar on the back of the standard. 


See also SPOKE-DRIVING MACHINE. 


Fig. 5456. 


SSSA 
Spokeshave. 


Spoke’shave. A form of plane with a handle 
at each end, Its name is derived from the article on 
which it was, perhaps, primarily used. At @ the 
sole is presented ; b shows the principle of action. 

Fig. 5456 has two iron wedges pivoted at their 
outer and upper angles to the stock, so that by turn- 
ing them down into their sockets they will wedge 
and hold the bit fast in its place. 

Spoke-siz/ing Ma-chine’. (Wheelwrighting.) 
A machine for planing the sides of spokes and bring- 
ing them toa uniform shape ; the edge of the tenon 
may be tapered at the same operation if desired. 


. The spoke is placed upon the table ¢, where it is held against 
astop, adjustable to different sized spokes ; the table is pushed 


forward to an amount determined by the previous adjustment | 


of a collar on the | 
stop, bringing the 
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over, and the 
other side 
similarly 
dressed. On 
drawing the 
spoke _for- 
ward and re- 
leasing it 
from the 
stop, the de- 
sired bevel is 
given to the 
edge of the 
tenon by 
means — 
cutters e 
particular in- 
clination be- 
ing deter- 
inined by an 
adjustable 
angle-gage. 
Spoke- 
ta’/per- 
ing Ma- 
chine’. 
One to ta- 
per the 


edge of the 


spoke -ten- 


SPOKE-TENONING MACHINE. 


ip 


Spoke- Sizing Machine. 


on to fit the bevel heading of the mortise in the hub. 
It usually consists of a reciprocating chisel-cutter, 


moving in a right line, 
and an adjustable gage 
by which the spoke is 


side on the spoke | presented at the required 
in contact with the Spoke-Tenoning Machine. angle. See Foster's pat- 


cutters on the rap- 
idly rotating cut- 
ter-head 6, which 
at once dress that 
side of the 


ent, August 8, 1865. 
Spoke-ten/on-ing Ma-chine’. ¢Wheelwright- 
ing.) A machine for forming the tenons on the 
spoke and | Outer ends of spokes. 

+ tenon; it is! In the illustration, the hub, having the spokes inserted, is 
77% then turned placed on a circular iron plate upon the work-bench, and is 
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held fast by adjustable clutches ape the head-piece a. The | one of a series of Fig. 5461. 
whole apparatus is secured to the ch by a screw and nut notches P. The 
and lever d. Surrounding the screw is a collarc, and in like | hub is laid with 
manner the bottom plate is surrounded bya collard. From | its ends resting in 
these collars extend jointed adjustable arms e¢ /, the middle part the pillow-blocks, 
of each of which is a right and left hand nut corresponding to and clamped 
screws on the ends of the other joints. These arms carry at the rod J, whic 
their ends the brace-guide g, which has vertical adjustment to works into a nut, 
suit different-sized hubs by means of two screws simultaneously | and the spoke is 
operated by a hand-wheel, and working in the tubes A A, which | adjusted to the re- 
slide in the tubes iz. In the end of the brace-guide is a nut, dish, and 
which is not threaded on its outer side, and turns freely in the | firmly held, while 
guide unless held by a set-screw; when this is made fast the being driven, by 
screw-shaft & feeds in either direction, according as the hand- means of a gage- 
wheel / is turned to the right or left. ‘block Q, operated 

The depth of tenon is gaged by a collar m, adjustable at any by acranked screw 
point on this shaft. The tenons are formed by a hollow auger | R, while a hook 
held by the brace n, the apparatus being rotated around the and chain JU, at- 
fixed hub as a center. tached to a bevel- 

That shown in Fig. 5459 is adapted for tenoning cabinet work | edged lever engag- 
as well as spokes. The twocutter-heads a } are raised or lowered ing one of the 
by means of a screw and hand-wheel to each, and are adjustable | notches in the 
to vary the thickness of the tenon or the depth of the shoulder | rack T, holds it to 
as required, the carriage always remaining stationary. the gage and pre- 

For spoke-tenoning it is provided with a light adjustable at- vents its moving 
tachment on the carriage for grasping the spoke, and a saw for too far in the op- 
cutting it off to the proper length, at the same time that the posite direction. Spoking- Machine. 
tenon is cut. | Each spoke is suc- 


Spoke-throat'ing Ma-chine’. The throat of a | timed onite hinge,’ “Neel Femoved, the head N being 
spoke is the portion of diminished thickness a short 
distance from the hub, to give a certain degree of | Spole-frame. (Rope-making.) One of the parts 
flexibility to the spoke. See the lower figure in the | Of @ rope-making machine. Lach spole-frame has 
illustration, where it is purposely slightly exagger- | #pparatus for determining the torsion and tension of 
ated, to show it the more clearly. each strand, and a cluster of three spole-frames com- 
The machine (Fig. £460) is intended for shaping and smooth- bines the three strands into a rope. See RopE-MAK- 


ing the throats or necks of spokes, preparatory to insertion in | ING MACHINE. 
the hubs. It has an iron frame. The cutter-head revolves on Spon’cion. See SPONson. 


@ steel shaft. running in self-oiling boxes, and can be so con- Sponge. : compound radiate protozoan hav- 
Ee a ene ae een ee ee ing a reticulated horny tissue, forming a skeleton for 


Fig. 5460. ) the gelatinous creatures which have silicious secre- 
2 tions. 
Or, it may be defined as a soft gelatinous mass, 
mostly supported by an internal skeleton composed 
of reticularly eerie horny fibers, in or among . 
which are usually imbedded silicious or calcareous 
spicula. 
| The best sponges for toilet use come from the #gean,and are 
found in about eight fathoms of water. Asin the time of Aris- 
totle, they are gathered by a brotherhood of divers, who inhabit 
the islands off the Carian coast, and those between Rhodes and 
Calymnos. A coarse quality of sponge is found on the coasts 
of Florida and the West Indies. These are gathered with long- 

hafted forks. To remove the sarcode, the sponge is buried for 


some days in the sand, until the animal matter rots, and then 
| the horny keratose is soaked and washed. 


iy) 
SS 
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‘* Some have proposed even to stuff the sofas and chairs with 
sponge, on the idea that that will make the occupiers more 
amorous.’ — ATHEN £0s, Epil. B. I. 82 (a. p. 220) 

| For the purpose of stuffing mattresses, it is dipped in glycer- 
| ine to give it the required resiliency. 

| See United States patents, — 

_ No. 38,818, Davis, June 9, 1863. Sponge is pressed into a 


— mold of any desired shape, dried therein, and, after. removal, 
“= covered with water-proof material. 

No. 41,589, Alden, February 16, 1864. All calcareous sub- 
stances are removed by means of muriatic acid. It is then sub- 
jected to the action of a picker or stuvj/ engine, by which it is 
cut into small particles and afterward baked or heated in an 


oven. 
— ‘ No. rl aaah July yee ii impurities are removed 
‘ ‘ . from the sponge, by means of weak acid, and then saturating it 
SR ee ARI ' witha eit of years parts of glycerine and water, the 
spon ing afterward su to modera 
upon which the spoke to be throated rests is hinged on a slide- rt the sites ee eee oe 
bar es gy back and forth over a guide, which, in con- | No. 59,714, Doremus, November 13, 1866. Sponge is cut in 
nection with the knives on the cutter-head, regulates the shape small pieces, and is moistened with solution of chloride of mag- 
of the throat. The spoke is placed under a lever, and held | nesium, or other deliquescent salt. 
firmly while passing back and forth; ordinary spokes can be | No. 72,822, Paraf, December 17, 1867. The sponge, when 
throated on both sides by simply changing the guard, which is | purified, if too hard, is soaked in water containing from 10 to 
accomplished by the hand-lever on the end of the machine. | b per cent of glycerine, after which it is cut into small pieces 
“Spoke - turn’ -chine’ _ and carded. It is then felted or spun. 
jane ing Ma-o e. See SPoKE No. 102,760, Braun and Schmidt, describes a process for 
Spok’ : . bleaching sponges, by treating them in a solution in water of 
? .. ing-ma-chine’. One for setting spokes | permanganate of soda or potash and sulphate, or of other alka- 
in the hub with a uniform dish. See GATHER : | lies, and subsequently washing them in a solution of hyposul- 
* | phite of soda or a bath of liquid or gaseous sulphurous acid. 


—— | 


SwIna. 
hia _ No. 101,776, Smith. A multiple sponge, composed of a series 
It : a8 fixed standard A and a movable standard C, carrying of small pieces of sponge, which are connected by concealed 
pair gs adjustable as to hight by means of screws, and a thread. ; 4 
, Which may, to vary its elevation, be hinged in either No. 106,076, Ohlsen. A coach-cleaning sponge, consisting of 


Ninitizad hy, 
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SPONGE. 


a net filled with pieces of sponge and held by jaws, one of which 
has a socket to contain a handle. 

No. 186,310, Devlan, February 25, 1873. Car and window 
washér. A head with a stationary and a movable jaw, between 
which is a sponge, from which water is ejected. 

No. 132,333, Sweeny, October 15, 18:2. A carpet lining of 
sponge and cotton. ; ; 

Bleached Sponge ( Spongta dealbata). Ordinary eponge soaked 
in dilute hydrochloric acid to remove calcareous matter, then 
in water repeatedly, squeezing it out; then in water with 
chlorine or sulphuric acid in solution; wash in clean water, 
scented with rose or orange-flower water, and dry. 

Many varieties of sponge are found in warm seas, but that of 
commerce is almost exclusively derived from the Grecian Archi- 
pelago, Syria, Barbary, and the W est Indies. The Syrian or 
Turkish, also known as toilet sponge, is most esteemed. Next 
in value, and closely resembling it, is that from the Grecian 
Archipelago. Coarser varieties, valuable on account of their 
firmness and tenacity, come from Greece and Barbary. That 
from the West Indies is harsher, coarser, and less durable than 
the Mediterranean kinds. 

Oo the Barbary coast sponge-fishing is most actively prose- 
cuted during the months of December, January, and February ; 
at other seasons the places where the sponges grow are over- 
grown with sea-weeds, which are swept away by the storms oc- 
curring in November and December. 

The summer fisheries are conducted in shallower water by 
divers or by wading ; the produce is leas and the quality infe- 
rior. Three methods — spearing, diving, and dredging — are 
employed. The Greeks, who are the most skillful and successful 
sponge-fishera, employ smal] boats, carrying a rower and a 
spearman, the latter of whom views the bottom through a tin 
tube, furnished with a sheet of glass at the lower end, which is 
held beneath the surface of the water. He manages to transfix 
sponges at a depth of sixty feet by using three or four spears, 
thrown with such quickness and accuracy that the end of the 
first is struck by the second before it disappears beneath the 
surface, imparting an additional impetus and enabling it to 
reach the sponge. The Sicilians also employ small row-boats ; 
they do not use the eye-tube, have not acquired the knack of 
using three or four spears, and are less successful than the 
Greeks. The Arabs employ sail-boats, carrying from four to 
seven men, one of whom acts as spearman, while the others 
manage the boat; they are less skillful and successful than 
either the Greeks or Sicilians. 


2. Artiticial sponge is made of caoutchouc by iin- 
bedding intimately and evenly throughout the plas- 
tic magma of gum soine sugar or other granulated 
material, which may be subsequently dissolved, leav- 
ing the gum porous. 


No. 97,880, Chesterman, Nov. 19, 1861, uses golden sulphuret 
of antimony, and sefs the rubber by vulcanizing it in its extend- 
ed form. The ingredients are incorporated into a homogeneous 
mass on hot rollers and are afterward expanded and vulcanized. 

See also 94,631, Moulton, Sept. 7, 1860, for inking-rollers. 

Goodyear, No. 25,110, Augurt 16, 1859, has a woven fabric 
with a thin, porous covering of caoutchouc: and No. 26,192, a 
poroMs fabric of woven cloth covered with gum and faced with 

ock. 


3. (Ordnance.) A mop for cleaning the bore of a/| 
cannon after a discharge. 


The sponge-head is a wooden cylinder covered with a fabric, ' 
of which the warp is hemp and the weft woolen yarn, woven in 
loops like a Brussels curpet. 

Alum-dressed sheepskin with the wool on is sometimes used. 

In field-service, the rammer is at one end of the staff and the 
sponge at the other. 

A rope sponge has a rope staff instead of a stiff one, and is 
used on shipboard in bad weather when the lower ports cannot 
e opened for the service of the guns except at the moments of | 

ring. 

A hair-brush is used for this service with rifled guns. In the 
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Sponge for Cannon. 


example, a hollow hed, as usual, is made to fit the rammer or 
sponge staff, and a spiral groove is turned on its outside from ' 


one end to the other; a mat of horse or horned-cattle hair is 
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then laid around the stock and lashed down by wire wound 


SPONGE-FILTER. 


- upon it, over the grooves, imbedding it in the same. 


4, (Metullurgy.) a. tron in soft or pasty condi- 
tion, as delivered in a ball trom the puddling-fur- 
nace, ready for the squeezer, shingling-hammer, or 
tilt-hammer. 

6. Iron ore reduced but not melted, preserving its 
former shape, but porous and lighter by the removal 
of foreign matters. 

c. Platinum in a foraminous condition, resembling 
sponge. See Fig. 2622, page 1152. 

d. The gold remaining from the parting process 
after the silver has been dissolved by nitric acid from 
the alloy of gold and silver. See CUPELLATION. 

é. Silver in a partly reduced condition ready for 


' refining. 


5. (Surgical.) Used for washing and cleansing 
wounds and ulcers, for absorbing acrid discharges, 
as a compress for hemorrhages, tent for dilating 
wounds, in which latter case it is immersed in wax 
and cooled. 

Sponge is added to ordinary paper-pulp in making bibulous 


paper, for dressing and tents for wounds. 
Burnt sponge (Spongia usta) calcined in a crucible, used as 


medicine. 
Wared sponge (Spongia cerata). Sponge dipped into melted 


wax, pressed between iron plates, and cut up into pieces to form 
sponge tents. 


6. (Baking.) Raised dough, full of globules of 
carbonic acid and ready for baking. 

Sponge-covier. (Ordnance.) A pocket of Rus- 
sia duck, to cover a cannon sponge. Its interior 
diameter is the caliber of the piece, and it is closed 
by a draw-string. 

Sponge-cup. A dish with a sponge to wipe 
pens upon. 

In Fig. 6468, the sponge-cup is surrounded by an annular 


Fig. 5468. Fig. 5464. 
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to the water-chamber 

In Fig. 5464, the novelty consists in combining a spring with 
the sponge, within a 
suitable water-cup, 80 
that after the sponge 
has been pressed into 
the water and moist- 
ened, and allowed to 
rise, aj] superfluous 
water will be drained 
from it. 

Fig. 6465 is a 
sponge-cup for gum- 
riing labels. The ad- 
hesive solution satu- 
rates the sponge, and 
minute portions of 
the solution pene- 
trate through the J 
perforated plate, so ¢X&¥ 
that on sliding the ‘= 
label over the plate 
the gum is applied. 


Sponge-fil/ter. One in which water passes 
through sponge to deprive it of its earthy matters 
held in suspension. 

In the example, the water passes from the up 
chamber through sponge into a chamber benea 
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SPOON. 


Sponge- Filter. 


thence, by one or more tubes filled with sponge, into 
&@ compartment which has a discharge-faucet. 


Sponge-tent. (Surgice/.) Used for dilating 
wounds, It is formed by dipping sponge into hot 


wax plaster, and pressing it till cold between two 
iron plates. It is then cut into pieces. 

Spon’'gi-o-pi'/line. (Surgical.) <A substitute 
fora poultice, made of an absorbent stratum of sponge 
and tiber on an india-rubber backing. 

Spon/son. (Shipbuilding.) The angular space 
before and abaft the paddle-box against the ship’s 
side. 

Spon’son-beam. = (Shiphutlid- 
ing.) One of the two projecting 
beams uniting the paddle-box beam 
with the ship's side. 

Spon’son-rim. (Shipbuilding.) 
The w/e connecting the paddle-beam 
with the ship's side. 

Spon-toon’. (Weapon.) A pike 
formerly carried by infantry officers, 

Spool. aA hollow cylinder upon which thread 
may be wound. It assumes various forms, — the 
ordinary spool for sewing-thread ; the spool for 
winding-machines, and otherwise called a bobbin ; 
the spool to hold the thread in a shuttle, and revolv- 
ing on a spindle in the latter. 

Spool-hold/er. 1. A stand fora spool or as 

of sewing-thread. 

acl 2. A creel on 

which spools or 

bobbins are placed 

on skewers for 
warping. 

3. A skewer on 
@ sewing-machine 
to hold a spool of 
thread. 

Spool/ing. The 
winding of yarn 
- or thread upon 

Cee : bobbins: either 

SpootHolier, pirns, for netting ; 

shuttles, spools, or cops, for weaving; little wooden 

spools, for sewing ; small metallic spools, for sewing- 

_ machine shuttles, or round bobbins for the machines 
using the rotary hook below the cloth-plate. 

Spool'ing-ma-chine’.  (Collon- manufacture.) 
A machine on which cotton-thread is wound on to 
wooden spools. The spool is placed on a rotating 
spindle, and the thread is guided on to it by a steel 
finger, which delivers the thread in coils, whose lay- 


J 


ers have a gradually increasing length as the thread 
is built up against the conical ends of the spool. As 
each reel ts tilled, the thread is broken and the end 
inserted in a notch at the edge of the spuol 
Weild’s machine for winding sewing-thread upon spools, Jan- 
uary ZZ, 186U, is an automatic machine. It takes the empty 
spools, winds the thrend upon thein, stops when they ure filled, 
‘nicks the edge of the spool, inserts the thread therein, breaks 
| the thread, discharges the filled spools, takes empty ones, starts 
the machine to wind the thread upon them, and so on continu- 
ously, 
| §pool-la'bel-ing Ma-chine’. A machine for 
sticking the labels on spools of cotton, ete. 
In that illustrated, the spools are delivered consecutively from 
a trough C into the peripheral pockets 60 of « cylinder B, which 
is caused to rotate by the engagement of a catch A on the lever 
J. Eis a paste delivery roller, and D a pasting-roller, which is 


Fig. 5468, 
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Spool-Labeling Machine. 


! 


brought in contact with the end of each spool as it passes by; 
| Gis a tube containing the labels, which are pressed downward 

by a weight, but held within the tube by a catch at each side; 

this tube drops by gravity at each backward movement of the 

lever J, bringing the lowermost label in contact with the pasted 
end of the spool, by which it is drawn between the catches and, 
passing under the roller J, is pressed securely against the spools. 
The arm J’ lifts the label-carrier out of the way at each back- 
ward movement of the lever J. 


Spool-stand. A frame for holding various-sized 
spools for work-table purposes or for exhibition in 
| stores. 


In the example, the spools are im- 
paled on rods in an ellipsoidal case, 
which i¢ supported by the pins at 
the upper ends of the semicircular 
spring. The case is made of 4 nuin- 
ber of gores sewn together, but leav- 

' ing one open seam, which gapes as 
the apexes are pressed inward. 


Fig. 5469. 


NG 


| 
| Spool- Stand. 


| 
Spoon. 1. (Household.) A household implement 
having a shallow bowl on the end of a handle. 


a: at 
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SPOON-BIT. 
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SPREADER. 


Ancient Egyptian spoons were made shell-shaped, | 
of glass, stone, marble, wood, shell, and ivory. | 
They were handsomely carved. A number are in 
the Abbott Collection, New York, brought from a 
tomb at Abouseer (1430 B. C.), Sakkarah, and else- | 
where. | 


The spoons (Fig. 6470,a4¢de) are from the collections of 
Wilkinson, Burton, and Salt. The three on the left are of 
bronze ; the next is of wood, and the right-hand one is of ivory. 

Others (fg) are in the form of dippers or ladles, and resem- 
ble the Roman sinpulwn. They were usually of bronze, and 


Egyptian Spoons. 


The length of the one represented at fis 18 


frequently gilt. 
Some 


inches; the cup 1s 3 inches deep, 24 inches in diameter, 
of the handles are hinged, others have sliding collars. 

The Greeks used spoons at meals, The cochlear had a pointed 
end for picking snails out of the shells, and a flatter end for 
eating eggs. 

‘‘ He needs a long spoon that must eat with the devil.” — 
SHAKESPEARE. 

‘* Paid my silversmith € 22 18s. for spoons, forks, and sugar- 
box.’’ — Perrys’ Diary, 1664. 

Spoons are made of various materials, sizes, and shapes. The 
latter for different purposes, — for cooking, serving food, for 
soup, eggs, mustard, and what not. 

Spoons for the use of the mustached, and for the administra. ; 


Fig. 6471. 


Meditcine- Spoon. 


tion of medicine to invalids in a recumbent posture, are made » 
with a shield which converts the pointed end into a funnel. | 

A is a modern mustache-spoon. 

2. (Cotton-manufacture.) A weighted and gravi- 
tating arm in the stop-motion of a drawing- machine, 
which is kept in position by the tension of the sliv- 
er, and falls when the sliver breaks or the ean is_ 
emptied, and thereby arrests the motion of the ma- 
chine, 

Spoon-bit. 
used in a brace. 
conoidal form, terminating the grooved semicylinder 
which constitutes the barrel of the tool. See Brt, 
Fig. 693, b. 

Spoon-chis’el. A bent chisel with the basil on 
both sides, used by sculptors. 

Spoon-gouge. (Joinery.) Agouge withacrooked 
end, used in hollowing out deep parts of wood. 

Sports'/man’s Knife. One containing a number ' 
of tools, to be used in emergencies. 

Spot-lens. (Optics.) A condensing lens in a 
microscope, in which the light is contined to an an- 
nular opening, the circular middle pertion being ob- 


A wood-boring tool adapted to be 


“statements in regard to nitrate 


structed by a spot, which forms the dark background 
behind the semi-translucent Uluminated object. 
Spout. 1. The discharging chute, ajutage, or 
tubular ventage of a vessel or machine whence issues 
the hquid or comminuted material ; as, the spout 


'of a pitcher, the issuing nozzle for the ground meal 


from the mill-stones, etc. See AJUTAGE. 

2. (Mining.) a. A channel of the same size as 
the air-head, driven from the air-head into the gate- 
road at intervals of about fifteen yards, so as always 
to keep the communication as forward as possible. 

The chute which carries the coal or ore from 
the wagon and dumps it into a car or ship. 

Spout-plane. (Curpentry.) A round-soled plane 
used in hollowing out stulf for spouting and troughs. 

Spray. 1. (Founding.) A set of castings at- 
tached by their individual sprues to the main stem, 
which occupy the runner and its branches by which 
the metal entered the mold and was led to the vari- 
ous places it was required to fill. 

2. The vapor from an atomizer. 

Spray-in‘stru-ment. (Svryical.) One for the 


administration of an anesthetic or refrigerant in a 
Fig. 5472. 


finely divided liquid 
form. See ATOMIZ- 
ER, page 183; AN.&S- 
THETIC APPARATUS, 
pages 92,93; Foor- 
BELLOWS, Fig. 2062. 
Fig. 5472 is an 
instrument for the 
eustachian canal. 
Dr. Richardson, an English 
physician, introduced — ether 
spray as an anesthetic. He has 
lately made some remarkable 


geo 


of amyl as a remedial agent. It 
causes extreme relaxation, first 
of the blood-vessels, and after- 
ward of the muscular fibers of 
‘the body, being useful in cases Hucklew’s Spray-Insiru- 
of spasmodic diseases, including ment forthe Eustachian 
tetanus and spasins produced by 
strychnia and in angina pectoris. It is deemed pos- 
sible that hydrophobia may be brought under the 
range of successful treatment. See also Fi ig. 1814. 
Spread’er. lL. (Flas-manufacture.) A machine 
‘in which the stricks of dine, fresh from the deckle, 
are drawn out and combitied: so as to make a sliver, 


}and eventually a roving, to be operated upon by the 


spinning machinery. 


A first, second, and third drawing gradually attenuate the 


‘material, which, in the first place, is fed upon a feeding apron, 


but in the subsequent operations is fed as a sliver. A number 
of slivers are doubled and driwn, and the operation in this re 


“spect resembles the drawing-fraine of the cotton-manufacture, 
but the flax-machine has a series of combs or gills, 


through 
which the slivers are drawn. This feature — of pins to imitate 
the action of the fingers in holding or retaining the flax with 
regularity as it is drawn out by the rollers — has given a name 
to the machine, which is ealled the gill-frame or gitl-head, prob- 


-ably from the French word amur'le (needle). 
Tt has a rounding end, assuming a 


The machine for which the gili-frame was substituted was 
one with a succession of rollers, over and under which the liae 
was passed. 


2. A device Fig. B43. 
for flattening ia 
and = spreading x =e a 
the jet from a ——— Nels 2 
| hose- pipe. It 
consists of a Bekiate 
‘flat blade with _~ een Be yh es 
thuinb-piece, ee eee _ 
pivoted at the “PRS 
end of the noz- Jet- Spreader. ; 


SPREADING-FRAME. 
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SPRING-BALANCE. 


zle, and thrown up to receive the impact of the 
stream and spread it into a sheet by pressing on the 
thumb-piece ; in its normal position it is kept down 
by a spring. 

3. (Hehicle.) <A 
stick which stretches 
apart the ends of a chain 
to which thesingle-trees 
are attached. It is a 
substitute for a double- 
tree, the hook at the 
midlength of the chain 
being attached to the 
pole-iron, to a log-chain, or what not. 

Spread'ing-frame. (Flarc-manufacture.) <A 
machine in which a number of stricks or slivers of 
flax are spread and conducted to a system of draw- 
ing-rollers, whereby they are united and drawn into 
one. See DRAWING. 

Spread/ing-fur’nace. (Glass.) A heated cham- 
ber in which cracked cylinders of sheet-glass are laid, 
in order to spread out into sheets. The glass is blown 
into pears ; elongated into cylinders ; cracked longi- 
tudinally by a cold iron or cut by shears ; flattened 
in the spreading-furnace ; and annealed in the leer, 
which is immediately adjacent and in communica- 
tion with the furnace. See SHEET-GLASS. 

Spread’/ing-ham’mer. ‘The second hammer of 
the gold-beater, used after the quartiers are pack- 
aged with interleaves of vellum (Fr. marteau @ 
chusser), 

It is more convex than its predecessor, the com- 
mencing-hammer, has a face 2 inches in diameter, 
and weighs 4 or 5 pounds. See GouLp-BEATER's 
HAMMER, page 993. 

Spread/ing-ma-chine’. (Cotton-manufacture.) 
A machine in which cotton is subjected to the bat- 
ting process and formed into a continuous band ready 
for carding. 

The cotton is laid upon the endless feed-cloth a and fed be- 
tween the nipping-rollers 6, whence it is drawn into the drum c 
and subjected to the action of the revolving batting arms d, by 
which the dirt is beaten out of it. 


second feed-cloth e, and being compressed between this and the 
roller / is carried between the two rollers g A, preseed together 


Fig. 5474. 


Spreader. 


Spreading- Machine. 


by weights, and ia finally wound upon the roller 1, which is held 
down upon two other rollers & /, so that the band of fiber is 
compacted as it winds upon the firet-named roller. The feed- 


cloth a is divided into equal parts by transverse lines, so that : 


by increasing or diminishing the equal weighed amounts of cot- 
ton Inid upon each division different thicknesses of batting may 
be produced. The dust arising during the process is carried 
off by the fan-blower m. See Scutcuer. 
Spread/ing-ov’en. (Glass-nuking.) The Fiat- 
TENING-FURNACE (which see). 
Spread'ing-plate. (Glass-making.) A flat 
hearth-stone or plate on which a split cylinder of 
lass is placed, to be opened into a flat plate. See 
"LATTING-FURNACE ; CYLINDER-GLASS. 
Spread Win'dow-glass. See SHEET-GLASS. 
Spren’gel-pump. An air-purnp or aspirator (see 
Fig. 393, page 170). It is considered in a paper by 


|W. Crookes on the Atomic Weight of Thallium, 
Phil. Trans. 1873, Vol. CLXIITL. p. 295. 

Sprig. 1. a A small square-bodied nail whose 
| head consists of a slightly projecting lip on one side 
jonly. Asmall brad. See NAIL. 

b. A brad or triangular piece of tin plate, to con- 

fine a pane of glass in a sash until the putty dries. 

2. (Nautical,) An eyebolt with a barbed shank. 

3. (Fabric.) A small, isolated ornament of the na- 
ture of a branch, woven or printed on textile fabrics. 

For the formation of woven sprigs, there are often 
,as many shuttles as colors, or a number of little 
, swivel-looms, such,as are used for the weaving of 
| tapes, are introduced occasionally. 

Spring. 1. An elastic substance of any kind, 
interposed between two objects, in order to impart 
or check motion, or permit them to yield relatively 
to each other. 

| 


The ancients made springs of bronze, which contained only 
from 3 to 4 per cent of tin. 
tempered and hammered. 

No carriage-springs are found among the nations of antiquity, 
including the Romans. Carriages were not a general mode of 
transit until roads were made good. In England, till one hun- 
dred years since, the riding-horse and the pack-horse were the 
principal dependence for travelers and merchants. 

The suspension of carriage-bodies by straps was in use about 
the middle of the seventeenth century. The date of its inven- 
tion is not known. 

Springs of coiled wire are much used for balances, for chair 
and sofa cushions and backs, mattresses, and in various other 
domestic applications where no great amount of strength is 
required. See Wire Spring; SprraLt SprRinG ; CAR-SPRING, Fig. 
1143. See under the following heads: — 

Spring-bar. 

Spring-beam, 

Spring-blade knife. 
Spring-block. 
Spring-coupling. . 
Spring-draft. 


It was, as is supposed, carefully 


Accurnulator. 

Atmospheric spring. 

Bolster-spring. 

' Carriage-spring. 
Car-spring. 

| Coiled spring. 


It is then received upon a. 


C-spring. Spring-faucet. > _ 

| Door-spring. Spring-head. a” 

_ Draft-spring. Sprieg-hingo. ——, 

| Draw-spring. Springing. ve Se 

' Driving-spring. Spring-lock. | 

| Elliptic spring. Spring-mattress. ~— 
Furniture-spring. Spring-polisher. a. : 
Hair-spring. Spring-proof. \ Cc J 
Half-clliptic spring. Spring- punch. \ ws 
Hammer-tail spring. Spring-seat. ‘yews = 

. : : ‘ wv y) 

Helical spring. Spring-tool. C 
India-rubber spring. Spring-wagon. Fae wa 
Leading-spring. Strut-spring. ‘ 
Main-spring. Tempering springs. an oa ~ 
Pneumatic spring. Tug-spring. an 2 ~—wW 
Proviung-machine. Volute spring. 4 ~ wer? 
Spiral spring. Wagon-spring. os - 
Spring (nautical). Watch-spring. ~~ 


Spring-balance. 


Wire spring. 


2. (Nuutical.) a. A rope or hawser passed from 
the stern of a ship and made fast to the cable on 
the anchor from the bow, by which she is riding, 
The object is to bring the broadside to bear in any 
direction. 

b. A check on a cable while unshackling it. 

Spring/al. (/Vecapon.) An ancient form of mili- 
tary engine for throwing stones and darts. 

Spring-back. (Bovkbinding.) A mode of bind- 
ing in which a spring in the back throws up the 
folded edge so as to make the leaves lie flatly. 


Spring-bal/ance. A balance in which the 
| weight of an object is determined from the iS ze 
gO 


| tension or compression of a spring provided 
With an Index and scale. 


Tn Salter’s spring-balance, the spring ie spiral and 
inclosed in a cylindrical box, at whose upper end is a 
suspending ring. The hook from which the object to 
be weighed is suspended is connected by a rod to a 
piston above the spring, so that the weight has the 
effect of condensing the spring. a finger on the rod 
projecting through a long slot in the case and indi- 
cating the weight upon a graduated and numbered 7 
acale Salter’s 

' In Martin’s modification, the interior rod is fur- Spring- 
' nished with a rack moving a pinion on the arbor of an Balance, 


yr 


t 
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SPRING-BALANCE VALVE. 


index-finger, which traverses a circular dial on the outer case. 
This permits a much more minute reading. 
In Fig. 5477, the supporting screw a of the spring } is con- 
nected to the latter by a swivel-joint, to allow of the 
Fig. 5477. rotation of the screw, in order to adjust the zero of 
the scale to the bottom of the case c. The highest 
graduation visible indicates the weight of a body sus- 
pended from the scale. : 

Another spring-balance is made in the form of a 
letter C, the upper end being suspended 
by a ring, and the lower end affording 
attachment for the hook whereby the 
object is suspended. As the bow opens 
a finger traverses a graduated arc and 
registers the weight. 

Harris’ spring-balance has a semicir- 
cular spring in a case, the straightening 
of the spring moving a rack, pinion, and 
index-finger, which traverses a dial- 
plate having fn concentric circles the va- 
rious systems of weights of different coun- 
tries within the range of its compass. 

Marriott’s bas an elliptical spring some- 
what similarly placed. 

Regnier’s dynamometer haa an elliptic 
spring. See DrnamomereR for this and 
several other spring-balances. 


Spring-bal/ance Valve. (Stcam.) A spiral 
spring weighing-balance, with an index and pointer 
attached to the end of the lever, by which the press- 
ure upon the safety-valve is adjusted. - 

Spring-bar. 1. (Saddlery.) A stirrup-loop with 
a spring side which opens to release the stirrup- 
leather if a rider be thrown from the saddle, but re- 
mains closed under ordinary circumstances. 

2. (Vehicle.) A bar parallel with the axle and 
resting upon the middle of the elliptic spring. The 
body rests by loops upon the ends of the spring-bar. 

Spring-beam. 1. (Shipbuilding.) The fore-and- 
aft timber uniting the outer ends of the paddle-box 
beams. The sponsons are curved timbers uniting the 
i aia to the sides, fore and aft of the paddle- 

x. 

2. An elastic bar at the top of a tilt-hammer, mor- 
tising-machine, or jig-saw, to accelerate the fall or 
give the return motion, as the case may be. 

3. (Carpentry.) A beam stretching across a barn 
without a central support, so as a ee the two 
bents of the barn floor free for various uses. 

Spring-blade Knife. A pocket-knife whose 


Fig. 5479. 


Spring- 
Balance. 


Spring- 
Balance. 


Spring Dirk-Kntfe. 
blade is thrown out or held out by a spring. In the 
ordinary pocket-knife, the blade is held by 
the spring in open or closed position. 

In the example, the blade is projected longitudi- | 
nally from the handle by a spiral spring; catches on | 
the handle maintain it in either its projected or re- 
tracted position. 

Spring-block. (Nauwtical.) A common | 
block or dead-eye connected to a ring-bolt 
by a spiral spring. It is attached to the | 
sheets, so as to give a certain amount of | 
elasticity and assist the vessel in sailing. 
Invented by Hopkinson. 

Spring-board. (Gymnastics.) Anelas- | 
tic board used in vaulting. 

Spring-box. The barrel containing the | 


Fig. 5480. 


The barrel. 

Spring-coup'ling. Aconnecting device 
between cars, for attaching the draft-team 
to street-cars, etc. The example is a series 
of india-rubber cylinders inclosed in a frame 


Bick. 
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SPRING-HINGE. 
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Coupling- Spring. 


the coupling-ring and hook are respectively connect- 


ed, so as to condense the caoutchuue when a strain 


spring in a watch or other mechanism. , door to which it is 
, attached is opened. 


is brought upon it. 

Springs have been used for tugs iu attaching draft animals to 
loads. They present an elastic resixtance 
when the animal pulls, and tend to save him 
from the strain incident to sudden jerks. 

The clip at the end of the spring is at- 
tached to the vehicle, and the roller is at- 
tached either behind the single-tree of the 
horse or at the end of his trace-tug. 


Springier. (Architecture.) a. A 
lower voussoir of an arch. One rests 
on each skewback, abutment, or tmpost. 

b. The rib of a groined roof. 

Spring-fau'cet. One which is 
closed by a spring when the opening 
force is withdrawn. 

In Fig. 5488, the valve is depressed against 
the force of the spring by a key entered 
above. When the pressure is withdrawn, 
the spring forces the valve against its seat. 

In Fig. 56484, the ball-valve is kept to its 
seat by a spring-plunger, excepting when Draft-Spriag. 
the plunger is withdrawn. 

In Fig. 6485, the tube has a flexible lining, which is com- 


Fig. 5482. 


sprin 
flow of the liquid. 
Spring-fore’- 
lock. A cotter- 
key whose enter- 
ing end springs 
apart to keep it 
from accidentally 


vate 
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withdrawing. LPS 
8 pring-gun. , 
(Weapon.) A 


gun which is fired § 
by the stum- 
bling of a 
trespasser upon it or against a wire connected 
with the trigger. 


Self-Closing Faucet. 
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Spring- Faucet. 


Spring-head. A box, clutch, or connection at 
the point of con- 
tact of the outer 
ends of an elliptic 
spring. 

Spring-hinge. 
A hinge provided 
with a spring to 
shut it after the 


A beautiful elastic ! 
spring-hinge is at- Flexible- Tube Spring- Faucet. 
tached by the mason- 
spider of the Tropics and Southern Europe to the earth-kneaded 
door of his cell. The cell is subterranean and tapestried with 


of rods, and with two end disks to which | silk ; the door closes of itself after each entrance and exit of the 


SPRING-HOOK. 


cavern’s occupant, and so neat is the fit that it is almost im- 
possible to distinguish the line of junction of the door and the 
cellar-way even when the observer has just witnessed the closure 
of the lid. 


Spring-hook. 1. A hook having a spring-latch 
to prevent dis- 
fo Tit 5486. engagement. 
oc 2. (Steam- 
KO, engine.) Inthe 
SS English _ prac- 
COC ee a tice, one of the 
hooks fixing 
the driving- 
wheel spring to 
the frame of a 
| locomotive - en- 
gine. A screw on the end of the hook regulates the 
weight on the driving-wheels. 
pring'ing. (Architecture.) The bottom stone 
of an arch which lies on the impost. <A springer. 
Spring/ing-line. (Architecture.) The line from 
which an arch rises. The line of the springers on 
the imposts, and from which the versed sine or rise is 
calculated. | 
Spring-latch. One that snaps into the keeper 
after yielding to the pressure against it. 
Spring-line. In a ponton-bridge, a line passing 
diagonally from one ponton to another. 
pring-lock. (Locksmithing.) A lock in which 
the bolt slips back when the catch or hasp is applied 
and returns by a spring to engage the hasp, catch, 
or staple. It is thus self-locking. 
Spring-mat’tress. One having metallic springs 
beneath the hair or moss filling. 


Spring- Hook. 


Spring- (Locomotive.) Inthe English prac- 
tice, a yod between the springs and axle-boxes, to 
regulate the pressure on the axles. 

pring-pol/ish-er. A machine for polishing 
wire or flat metallic ribbon-steel for springs. 


In the example, from the burring-rollers the spring is con- 
ducted between the burnishing-rollers, which act on the oppo- 
site surfaces of the spring simultaneously. It then passes 
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" Machine for Polishing Metal Springs. 


through the bath of molten lead, into which it is depressed by 
aroiler. The bath bas a bluing heat, and the spring after 
Jeaving it is wound on a reel. 


Spring-proof. The strength and temper of 


springs is tested by suspending from them a weight 
or causing them to be subjected to a strain equiva- 
lent to a certain weight adapted to their capacity. 


The main- of United States small-arms is proved (1) by 
a weight of Teds pounds, which should cause the spring to 


required to stand at the tion of 
spring-proof containing 35 main-springs. 

ane sear-spring is required to sustain a strain of about 20 
pounds. 


l cock for 12 hours in a 


Spring-punch. One which has a spring to re- | through which the 
tract the plunger after the blow or the pressure, as| yarn is passed. 


the case may be. 
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| the slack yarn at 
bend to a given mark without breaking or setting ; (2) by being 


SPRING TAKE-UP. 


Fig. 5489 is designed to be 
used by biacksmiths in 
panening bar-iron, and held 
n place upon the anvil by the 
lug, which enters a hole in 
the face of the anvil. 

Fig. 6490 is a hand-punch 
which has a spring to open 
the handles, and so withdraw 
the plunger from the ticket 
which has been punched. 

Spring Safe/ty- 
valve. (Steam-engine.) 
One arranged to resist a 
definite amount of steam 
pressure, through the 
medium of a spring or springs. 

Spring-search’- 
er. A steel-pronged 
tool to search for de- 
fects in the bore of a 
cannon. 

8 pring-seat. 
(Vehicle.) A seat 
having ® spring or 
springs beneath it, 
and placed in a 
wagon, on a sulky 
plow, rake, or har- 
vester. These vehi- 
cles not having springs between the bed or frame 


and the axle, the seat itself is made to rest on springs. 


Spring- Punch 


Hana- Pench. 
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Mowing- Machine Spring- Seat. 


Fig. 5491 shows a spring-seat applied to a mowing- 
machine. 
Elliptic, half-elliptic, S-shaped, spiral, and 
caoutchouc springs are used for this purpose. 
Spring-spike. A spike with a spring, 
used for temporarily spiking a gun. 
Spring-stay. (Nautical.) <A preventer 
stay, used 
to assist a 
principal 


stay. : 
Spring Take- \ 
up. (Knitting- ~~" 


machine.) An 
elastic finger fixed 
| to the needle-car- 
rier, to take up 


the end of each 
| stroke. Thespring 
take-uphas an eye 


forined in its end, 


The yarn passes 


SPRING-TESTER. 
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SPUN-SILVER. 


around pins or guides to and from the spring take- 
up. 
 Spring-test'er. A form of hydrostatic press 
adapted to the compression of railway-car and loco- | 
motive springs, to test their integrity and strength. 

In using the machine, the accumulator is charged with air at | 
a pressure of about 300 pounds per square inch, the power- 
pumps are started, and water is pumped into the accumulator 
until the requisite pressure is attained, which is indicated by | 
the rising of the safety-valve. On opening the stop-valve, the 
accumulated pressure acts suddenly on the ram and compresses | 
the spring. 

Spring-tool. (Glass-making.) The light tongs 

of the glass-blower whereby handles and 
Fig. 5493. light objects are d. 
“Spring-trap. 1. One whose falling bar 
or door is operated by a spring as soon a8 
the detent is released by the tampering with 
the bait by the animal See Trap; ANI- 
MAL TRAP. 

2. A form of steam-trap. 

Spring-valve. One in which the valve 
is held to its seat by a spring, except as 
temporarily depressed by the hand to allow 
the flow of water. 


The valve-stem has a fixed and a removable disk. The former 
constitutes the valve, 
and the latter forms 
a bearing for one end 
of a spiral spring, the 
other end of which 
rests inst a perfo- 
rated disk fixedin the 
case. The valve-seat 
isof rubber. The wa- 
ter is admitted by de- 
pression of the stem. 


Spring - vise. 
1. One whose jaws 
have an appreci- 
able amount of 
grip by the force 
resident in a com- 
| pressing spring. 

2. A sinall vise used for confining the main-spring 
of a gun-lock when the lock is to be taken apart. 
They are issued to the troops in the proportion of 
one to each ten muskets. 

Spring-wag’on. One whose bed rests by springs 
on the axles. In the example, the bed rests by 


Spring- 
Tool. 


Spring- Wagon. 


springs on the hind axle, and the front is supported 
by springs on the bolster of the fore axle; volute 
spring-braces attach the bed to the bolster. 
Sprink'ler. A form of watering-pot as old as 
the Greek and Roman times. It had a bottom with 
fine perforations and a single hole at top. It was 
filled by submerging it in water ; then, being held | 
vertically, the water would not run out so long as 
the upper hole was closed by the pressure of the | 
finger. ! 
a in the figure is from Fludd’s work, ‘‘ De Nature,’ 1618. | 
b is a glass eaprinkler found in Pompeii. The part shown in ' 
outline had been broken off before the discovery. It is on | 


the same principle as the wine-taster or telinche. c¢ is also of | 
glass, and is rupposed to have been a wine-taster, the liquid | 


| 


i having been drawn by suc- 


‘ 
1 


1 


i finger, as is practiced at the 


tion at the small end, or, 
as Ewbank conjectures, by 
simply immersing the larger 
end in a vessel and stop- 
ping the small end with the 


present day. See THIEF-TUBE. 


The clothes-sprink- 
ler a la Chinoise is the 
mouth, which dischar- 


ges the water in a splut- Sprinklers. es 
ter of spray. (a, Fludd, 1618.) (0, c, Pompeii.) 
Sprit. (Nautical.) 


A diagonal spar which raises the peak of a boat's 
sail, the lower end resting in a becket called the 
snotter. It serves instead of a gaff. 

Sprit/sail. (Nawtical.) a. A four-cornered sail, 
bent to the mast at its weather-leech, and having its 

eak extended by a raking spar called a sprit. The 

lof the sprit rests in a grommet (snotter), which 

may be slipped on the mast. It isa common form 
of sail for boats. 

b. A sail set on the bowsprit. 

Sprit/sail-yard. (Nautical.) A spar, occasion- 
ally used, crossing below the bowsprit a little abaft 
of the dolphin-striker, and used for securing the 
rigging of the jib-boom and flying jib-boom. 

A pair of spars pointing obliquely downward at — 
opposite sides of the bowsprit are sometimes used in- 
stead of the spritsail-yard. These spars are known 
as spritsail-yaffs. 

Sprock’/et-wheel. A wheel whose projecting 
pn are adapted to receive the links of achain. The 
atter may communicate motion 
to the wheel, or conversely. The 
relative distance of the links on 
the chain is equal to the periph- 
eral distance apart of the pins on 4 
the wheel, and the engagement of £% 
the links bhi the pins prevents By 
slipping. See Fig. 1280, 520. ¥ 

By amnodification, She aprock: 
ets may be forked, and thus made 
to partially embrace the links of 
the chain, instead of being point- 
ed and entering into.the links. 
some forms of water-elevators. 

Spruce. (Leather.) Prussia leather ; pruce. 

Sprue. (Founding.) a. The ingate of a mold, 
through which the metal is poured. 

b. The piece of metal attached to a casting, occu- 
pying the gate through which the metal 
was poured. As the metal rises in the gate Fig. 6498. 
it indicates that the mold is filled, and 7 
when cooled the sprue is knocked off. 

The sprue of a type is called a jet. 

c. A piece of metal or wood used by a 
molder in making the ingate through the 
sand, 

Spud. 1. (Husbandry.) A _ sharp, 
straight, narrow spade, with a long handle. 
It is used for digging st-holes, and digging out 
heavy-rooted weeds, such as burdock, wild parsnip, 
elecampane, thistles, iron-weed, ete. 

2. (Well-boring.) A spade-shaped implement, 
used in fishing for broken tools in a well. 

Spun-gold. A flatted silver-gilt wire, wound on 
a thread of vellow silk. GOLD-THREAD. 

Spun-silk. A cheap article produced from short- 
fibered and waste silk, in. contradistinction to the 
long fibers wound from the cocoon and thrown. See 
Sik. It is frequently mixed with cotton. 

Spun-sil/ver. Thread of coarse silk, or stnqics, 
wound with flattened silver wire. ; 


Fig. 5497. 
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Such are seen on 


Molders’ 


SPUN-YARN. 


Spun-yarn. (Nautical.) A line formed of a 
number of yarns twisted together, but not laid up. 
Used for seizings, serving, etc. 

Spur. 1. (Aanege.) An instrument attached to 
the heel, and having a rowel or wheel of points to 
prick a horse’s side. 

Spurs were used by the Greeks and Romans. They 
are referred to by 
Plautus (died B. c. 
184) and by other 
Latin authors: 

The rim is the 

rt inclosing the 

eel of the boot; the 
neck, the part be- 
tween the rowel and 
the rim; the rowel, 
a wheel with sharp 
radial points. 

Spurs are represented on seals of the eleventh century. They 
were common among the Saxons, being made of brass or iron, 
and fastened to the shoe by a leathern thong. Instead of a 
rowel, the rear had a single fixed, sh point. The rowel is 
noticed in the reign of Henry III. Anciently the knight wore | 
golden spurs, and his squire spurs of silver. 

2. (Shipbuilding.) a. A shore extending from the 
bilgeway, and fayed and bolted to the bottom of the 
ship on the stocks. 

b, A curved piece of timber, serving as a half-beam 
to support a deck where a hatchway occurs. 

c, A compass timber or knee, having one arm 
bolted to the deck-beams and a vertical arm bolted 
to the bitts, which are additionally secured thereby. 

3. (Nautical.) a. A sole with spikes, to enable 
& seaman to 
stand on a 
whale _ while 
flensing. 

b. A prong 
on the arm of 
some forms of 
anchor, to as- 
sist in turn- 


Fig. 5499. 


ing the lower arm from the shank. 

4. (Hydraulic Engineering.) A projection carried 
out from the bank of a river to deflect the current 
and protect the bank. It is made of masonry, of 

iles, or of earth revetted by gabions or fascines. 

e Groin; Croy. 

5. (Carpentry.) A strut or brace strengthening a, 
rafter, or stiffening a post. 

6. (Architecture.) A buttress. 

7. (Fortification.) a. A tower or blockhouse in 
the outworks before the port. 

b. A wall that crosses part of a rampart and con- 
nects to the interior work. | 


Spur-gear/ing. One with radial cogs. SeeSpur- ,, ae 


WHEEL. 

Spur'ling-line. (Nawtical.) a. A line from the 
steering-wheel to the ¢cll-tale in the cabin, by which 
the position of the tiller may be observed without 
going on deck. 

b. A line with fair-leaders, for running ropes. 

Spurn. (AMining.) Spurns are small ties or con- 
nections left between the coals hanging and the ribs 
and pillars, to insure safety to the miner during the 
operation of cutting. 

Spurn-wa'ter. (Nauwtical.) A channel at the 
end of a deck, to restrain the water. 

Spur-wheel. The ordinary form of cog-wheel. 
The cogs are radial and peripheral, and are adapted 
to engage counterpart cogs on another wheel. See 
list under GEARING. 

The pitch-lines of the driving and the driven wheel 
are in one plane. 


Proportions of wheels. Spur and bevel gear: — 
Height of tooth = 12 the of pitch. 
Height below pitch line = 15 ,ths = ** 
Height above pitch line = 11 ths  ‘¢ 


Thickness of tooth =19 ths ‘ 
Breadth of wheel == 21', times the pitch. 
Edge of rim = apace. 

Feather under rim = * 

Thickness of feathers = thickness of tooth. 
Breadth of arms = pitch x 2. 
Thickness round eye = pitch. 

Feather round boss = length of tooth. 


Sputch/eon. The inner part of the mouthpiece ~ 

of a sword scabbard, which retains the lining in 
lace. 

, Spy-glass. A telescope. The term is rather 
maritime. 

Square. 1. An implement used by artificers for 
laying off lines to which work is to be sawed or cut. 
It consists essentially of two pieces at right angles to 
each other, one of which is sometimes pivoted, so 


a, T-square and Bevel. 

b, Machinists’ flat, steel square. 

c, Ames’s Universal square. 

d, Steel square; try-square ; trial-square. 


that other angles than a right angle may be scribed 
or measured. 


The miter-square is a bevel-square, set toan angle of 45°. See 
also Bevet-squaRE, Fig. 670, page 279. 

, are squares for laying off complex joints, The first is 
ed with a short straight-edge attached to an arm with 


| a segment-rack meshing with a pinion carrying an index and 
e 


Fig. 5603. 


Squares. 


graduated circle or arc, enabling small angles to be laid off 
and measured ; also, a supplementary arm, having longitudinal 
transverse aud angular adjustments on the principal arm. The 


SQUARE. 


Fig. 5504. 


second has two supplemental graduated . 
aquares having all three of these adjust- | 
ments. 
, In g, the sliding bar moves along one. 
arm of the graduated square. The straight- | 
elge is clamped to the bar by a set-screw. | 
The relative positions are adjusted by the |! 
set-screws in the elongated slots of the bar | 
and straight-edge. 

The square, Fig. 6505, combines five dif- 
ferent instruments, viz. the try-square, the | 
miter, the T-square, the graduated rule, and - 
the center-square, for finding the center | 
ofa circle. 

A shows its application asa center-square. 
Put the instrument over the circle, as the 
end of a bolt or shaft, with the aris reat- 
ing against the circumference, in which 
positio: one edge of the rule will cross the center. Mark a 
Btraigat line in this position; apply the instrument again 
to another part of the cir- 
cumference, and mark an- 
other line crossing the first. | 
The point where the two 
lines cross each other will | 
be the center of the circle. 
tshows theap) lication of the . 
instrument as a carpenter's — 
try-square and an outside. | 
square, & asa miter, | as a 
T-square and a graduated 
rule, m as an outsile-square 
for drawing and a T-square 
for machinists. 

The school-square of Wal. | 
ter Smith is a drawing-imple- 
ment formed of two sides of | 
& square connected by a di- 
agonal, the outer edges pro- | 
vided with various scales, | 
and the inner with a scale of 
angles, forming in one im- 
plement a square, triangle, 
and protractor. It stands 
in the place of a number of | 
separate instruments, — the | 
rule, set-square, scale, and 
protractor. 

The other figures represent a pocket instrument, containing | 
a circle-pen, a writing-pen, dividers, and pencil-holder. The , 
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Sjuare. 


Ames’ Universal Square. 


Fig. 6506. 
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Smith’s School-Square and Ditiders. 


Instrument has a reversible extension leg, which has a fixed | 
point, a pencil-holder, and a pen-holder slide. 

Theodorus of Samos was probably a very successful architect, 
but it is not likely that he was, as Pliny states, the inventor of , 
the square and the level. The builders of Athens, Thebes, and 
lea, and the early cities of the plains of the Euphrates and 

, We may reasonably suppose, had squares, levels, and — 
sea as well as the hammer and lever credited by the same ' 
liny to Cinyra of Cyprus. — 

It will surprise no one who knows what good work, square 


' Egyptians to be 


BRSOCBRUSTEEISS 
ma uy, 


SQUARE-SAIL. 


work, was made 
by the ancient 


informed that 
they used a 
square, but the 
association of 
the tools in the 
accompanying 
cut brings to 
our view the 
state of the art in the year 1490 B.c. The chair-legs were ‘‘ got 
out” by the adze and tested by the square in the days when 
the lathe was not. 

The square was regarded in ancient times as the sign of com- 
pleteneas, Simouides speaks of a man being ‘‘ square as to his 
feet, his hands, and his mind.’’ Aristotle has the same kind 
of comparison. We yet hear of working and acting ‘‘ on the 


Carpenter's Square, etc. (from Thebes). 


| square,” having accounts ‘‘ all square,’’ and of ** square meals,” 


complete and satisfying. 

The square (norma) is represented on Roman tombs. In some 
cases it is a right-angled triangle; in other examples the hy- 
pothenuse is omitted,—- the modern form. See CaRPEnrTsr’s 


TooLs, page 473. 
The Japanese have iron squares, marked with degrees. Their 


measures are brass, very light and fluted. On one side the 
inch, or what stands for the inch with us, is 11/,, inches, and 
divided into ten parts. On the other side is a different ecale, 
measuring 1!3.,, English inches, and divided into twelve parts. 

2. (Nautica/.) a. That part of the shank of an 
anchor to which the stock and shackle are attached. 
See ANCHOR. 

b. To square aicay is to square the yards by the 
braces and run before the wind. 

3. (Bookbinding.) The projection of a board be- 
yond the book-edge. 

4. (Horology.) a. That portion of the arbor on 
which the winding-key is placed. 

6. A similar part on the arbor of the hands of a 
watch, whereby they are set. 

5. (Glazing.) A pane of glass. 

6. (Carpentry.) 100 feet, —that is, 10x10; a 
unit of measurement used in boarding and roofing. 

7. (Printing.) A certain number of lines in a 
column, of nearly equal height and width. ; 

Square-file. A file which is square in its 
transverse section. It is usually taper, and has one 
safe side. It is used as an entering file in starting 
key-ways and grooves for splines, cotters, and wedges. 

Square-frame. (Shipbuilding.) A frame square 
with the line of the keel, having no beveling. 

Square-joint. A mode of joining wooden stuff 
in which the edges are brought squarely together, 
without rabbeting, tongue, or feather. See Jornr. 

Square-rab’/bet Plane. (Joinery.) One for 


4 making a rabbet at an angle of 90° with the work- 


ing face. 

Square-rig. (Nautical.) That rig in which 
the lower sails are suspended from horizontal yards, 
as distinguished from fore-and-aft rig. See Tone: 
AND-AFT SAIL. 

Square-roof. (Carpentry.) One in which the 

rincipal rafters meet at aright angle. See Roor. 
Ree Fig. 4420, 10; Fig. 4421, 17. 

Square-sail. (Nautical.) a. A four-sided sail, 
whose middle position is athwartship. It is sup- 
ported by a yard, slung at its mid-length by a truss 
or parral. It is distinguished from sails which are 
extended by stays, booms, gaffs, lateens, sprits, etc. 


Of a square-sall , — 

The upper edge is the Acad. 
The lower edge is the foot. 
The side edges are leeches. 

The lower corners are clews; they are stretched by ropes 
called sheets, and are drawn up to the bunt of the yard by clew- 
lines. 

The bowline is attached by botwwline-dridles to the leech of the 
nil, to keep the weather-edge drawn forward when the ship {s 
close-hauled., 

Buntlines are in front of the sail, and are for hauling up the 
foot of the sail to the yard in furling. 

Leech-lines pass to the leech, and are for hauling up the leech 
to the yard in furling. 
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The slab-lines are similar to the leech-lines, but pass abaft the 


1. 
Reef-tackles have & twofold purchase, and are used for haul- 
up the leeches of courses and topsails to the yard-arms be- 
fore furling them. 
Gaskets are plaited ropes for tying up the furled sail. 


b. A sail set on the foremasts of schooners, and on 
the masts of sloops and cutters, when sailing before 
the wind in light weather. 

Aahare-antl Boom. (Nautical.) A spar used 
to extend the outer lower corners of square-sails in 
schooners, sloops, and cutters. 

Square-stern. (Shipbuilding. ) A build in 
which the wing-transom is at right angles to the 
stern-post, in contradistinction to rownd stern. 

Square-tim’ber. (Shipbuilding. ) One stand- 
ing square with, that is, perpendicular to, the keel. 

Square-tucks. (Shipbuilding.) The flat sur- 
faces left at the stern of a vessel when the planks of 
the bottom are not worked round to the wing-tran- 
som, but end in the fashion-piece. 

Squat. (Mining.) a. Tin ore, mixed with spar. 

b. A small separate vein of ore. 

Squee’gee. 1. (Nautical.) A scrubber, con- 
sisting of a plate of gutta-percha at the end of a 
handle. Sgwilgee. 

9. The same kind of tool is used in wiping super- 
fluous moisture from plates. 


Squeez/er. (Metal-working.) A machine which |. P 


takes the ball of puddled iron and reduces it to a 
compact mass, ready for the rolls. In one form it is 
a toothed or corrugated wheel or segment, turning 
within an outer eccentric casing in such manner as 
to be rolled by the contact of the two, being squeezed 
between the gradually narrowing space between the 
surfaces of the wheel and the case. 


In Ralston’s rotary squeezer the ball of metal is inserted at a, 
and is carried around in the direction shown by the arrow by the 
ridged roller 6, 
which, rotating 
in that direc- 
tion compresses 
it between itself 
and the ridged 
eccentric casin 
cas the section 
area of the space 
between the two 
diminishes ; ex- 
pressing the cin- 
der and deliver- 
ing the ball at 
the opening d. 
The Saurian 
squeezer is 80 
called from its 
similarity to the 
jaws-of a sauri- 
an,—acrocodile, 
for instance. 
The upper jaw 
Ralston's Rotary Squeezer. b is moved by 
a crank @ on & 
pivot, in the manner of the movable jaw of a pair of heavy 
shears. The palate and lower jaw are corrugated, Its office is 
to compact and shape the ball ¢ of puddled iron, and squeeze 
out the dross. 


Fig. 5509 


——— 


| €queez'ing-box. (Pottery.) A metallic cylin- 
der having a hole in the bottom, through which clay 
is pressed for shaping the handles, etc., of earthen- 


ware. 

Squib. (Pyrotechny.) A paper case filled with 

| powder. 

Squid-jig/ger. A trolling-hook for catching 
squids for bait. See patent, Fitzgerald, January 
13, 1874, No. 146, 443. ; 

Squid-throw/er. A device like a catapult for 

| throwing a fishing-line seaward, carrying the squid- 
‘bait. Used in blue-fishing. See patent, Peck, No- 
vember 10, 1874, No. 156,648. 

Squil’/gee. (Nautical.) An instrument like a 
hoe, covered with leather, to rub the decks after 
bi a 

Squinch. (Architecture.) A small pendentive 
arch formed across the angle of a square tower to 
sniper’ the side of a superimposed octagon. Also 
called a sconce. 

Squir'rel. One of the small rollers, provided 
with cards, and acting in conjunction with the large 
cylinder of a carding ee in opening the knots 
and bringing the filaments into parallelism. See 
CARDING-MACHINE. 

Squirt. A SYRINGE (which see). 

Stab’ber. 1. (Leather.) A pegging-awl. <A 
ricker. 

2. (Nautical.) A marlinspike. 
3. (Domestic.) A lady's awl for opening holes for 
eyelets. 

Stab’bing. 1. (Bookbinding.) 4. The punctur- 
ing of the boards for the slips. 

. The perforation of a pile of folded sheets for a 
stitching twine. A cheap substitute for sewing. 

2. (Masonry.) The picking or roughening of a 
brick wall, in order to make plaster adhere thereto. 

Stab/bing-ma-chine’. (Bookbinding.) A ma- 
chine for perforating a pile of folded and gathered 
signatures for the insertion of the stitching-thread. 
It isa cheap sub- 
stitute for sew- Fig. 5510. 
ing. The thread . 
is reeved through 
these holes a 

short distance 
from the folded 
edge of the = 
natures and tied. 
Three awls are ad- 
justably inserted in 
a vertically sliding 
head, depressed by 
means of a treadle ; 
after puncturing the 
set of sheets, the 

| head is thrown up by 
a spiral spring when 
the foot is lifted from 
the treadle. 

See also No. 
114,286, Glass, Ma 
2,1871; No. 116,757, 

Reynolds, July 4, 
18/1. 


 §tab/bing- 

| press. A book- 
binder’s press, in 

which pointed 
rods are driven 
through the fold- 
ed sheets near — 
the back, tostitch Stabbing- Machine. 
them together. 
A substitute for sewing. See STABBING-MACHINE, 

Sta’ble. A house for horses or cattle. 


a. A half-plan of stall with wooden block floor. The edges 
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Fig. 6611. b. (Architecture.) A cluster of chim- 
ens CYS. 
<_< | acerca 2. (Husbandry.) A structure of 
TCT NAAN 7h 7027: i hay, or grain in sheaves, having, when 
A NWN 7479 || of perfect shape, a conical top, and a 
HH iLL OD OSes) frustum of an inverted conoid for a 
a} a EA Ayal | base. 
AVE ith Lyin) The term stack is applied in the 
; a TTT ANSS uh | | United States to those which are round 
f Te | hh) ) in plan ; rick to those which are elon- 
AN | | Pa Bt et 4-4) 9) gated in plan. 
WV MMAR AMA, AON UL 3. (Military.) A number of small 
aE AY Ey | ASANTE _ fire-arms stood up together so that their 
SH) tl) OR Osaee SSA | bayonets cross. 
SAN CHAAE 1) YSN) See STACKING- Fig. 5618. 
UA, cee i HOOK. 
é Stack-bor'- 
. om er. (Husbandry.) 
Jackson’s Stable- Flooring. An implement 


for taking a cy- 

of the blocks are beveled, forming gutters to prevent the horses | lindrical plug out of a stack, so 

eer ete das Se their surfaces are treated with coal-tar or as- | a5 to admit air when the hay is 
phailtum. ; : 

b, diagonally laid plank floor; top removed from central gut- | heating to a dangerous extent. 

. It consists of two parts, — a lead- 

c, floor with slats and interstices, sloping two inches from | ing screw and cutting lip a, and a 


rear to front. | drawing screw 6. Each is worked by 
d, brick floor, with sides sloping toward central cesspool | a cross-handle ¢,in the usual man- 
and trap, connecting with drain-pipe. ner. The tool a is entered first, and 
Besides those shown, a variety of wood-block and concrete . cuts out the Plug ; being then with- 
floors, and many forms of gratings, are used for stable-floors. | drawn, the tool 6 is inserted in the 
The great requisites of a good floor are dryness, warmth, and | manner of 8 cork-screw, and With- Stack- Borer. 
perfect cleanliness. draws the plug of hay. 
Fig. 5512 shows some forms of stable-fittings. | The policy of letting air to the center after the heating has 
taken place ie disputed,as it ad- 
Fig. 6512 mits oxygen to increase the ep- 
eer ergy of the action. This, how- 
A™ AS ih ever, does not concern us now. 
ee TTTTT TIM Such is the tool. 
rillweowes (| Sess | Stack’er. A machine 
ipeoooe (ee adapted for delivering 
1 Lea ad) Nt Lastea straw from the thrashing- 
L IM Vers r : 8 
ye CO yay c I} machine on to the stack, 
a TTT Af Wh | Mi or hay from a wagon on to 


» a stack or into a loft. 

It consists of a truck 
carrying a trough of suit- 
able length, which may be 
set to any desired angle 
of elevation, and within 
which a wide, endless 
ota spiked band a is carried on 
Sea! eats Des * 5 ___\——_ rollers, generally operated 
Jackson’s Stable- Fittings. by a belt from a pulley on 

the screen-cylinder of the 

Sta/ble-clean’er. A manure-drag for removing | thrashing-machine. See HorsE-power, Fig. 2570, 
used litter from stables. page 1126. 

Stack. 1. a. A chimney of masonry or brick-| Stack-guard. (Husbandry.) A temporary roof 
work, usually belonging to an engine or other fur- | capable of elevation, and designed to protect a stack 
nace. To term a smoke-pipe or metallic chimney a| or rick of hay or grain in process of formation ; may 
stack is but a loose use of the word, to say the least. |be made by a couple of poles stayed by guys and 


Pig. 5514. 
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STACKING-BAND. 


Stack- Guard. 


planted in wheels. The awning is stretched upon a 
frame, and suspended by tackle from each spar. 
Stack'ing-band. (Husbandry.) A rope used 
in binding thatch upon a stack. 
Stack/ing-der'rick. A form of derrick for use 
in the field or stack-yard for lifting hay on to the 
stack. 
A horse hay-fork is employed, and is slung from the 


Fig. 5516. 


yard F, which is secured by a parral to the topmast 
E ; this is swiveled on the post B, so as to give cir- 
cular sweep to the end of the yard. The hoisting- 
rope passes over pulleys on the yard, 
mast, and base-piece. 

Stack/ing-hook. (Fire-arms.) A 
hook attached to the upper band of a 
rifle or carbine, to enable the arms to 
be stacked without using the wiping- 
rod or attaching the bayonet. Invented 
by Lieut.-Col. E. Rice, U.S. A., and 
adapted for use upon arms manufac- 
tured by the government. 

a, upper band, with stacking-hook 
and swivel for sling. 

b, upper band, with stacking-swivel 
and sling-swivel. 

Stack/ing-stage. (Husbandry.) 
A scaffold used in building stacks. 


Fig. 5617. - 


Stacking-Hook, 
ete. 
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Stack'ing-swiv’el. <A swivel attached to the 


STADIUM. 


upper band of a breech-loading rifle or carbine, to 

enable stacks to be formed without attaching the 

bayonet or using the wiper. See STACKING-HOOK. 
Stack-stand. (Agriculture.) <A device for sup- 


| porting a stack of hay or grain at a sufficient dis- 


tance above the ground to preserve it dry beneath 
and prevent the ravages of vermin. It consists of a 
central foot, around which are arranged a series of 
illars, connected to the central one by radial bars ; 
races connect the pillars and radial bars with each 


other. The supports are of cast-iron, and the other 
parts of wrought-iron. 
i 
Fig. 5518. 
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More care is lavished upon stack-stands in Britain than in the 


-| United States. A stack-stand in the West is a mere foundation 


of rails, usually a square of the length of a rail, say 11 feet, or 
else 11 x 22. Some carry up the sides for a round or two. 
| The British stack-yard, when conducted in the most approved 
style, has stands in rows for the reception of grain, the stacks 
being carefully thatched. On the foundation are erected posts, 
which support the floor. In the center is an open, pyramidal 
ripen, affording an opening for access of air to the center of 
\ stack. . 


, SStad/da. The double-bladed saw of a comb- 
maker. See ComB. 

Stad/dle. (Husbandry.) A circular platform, 
supported on posts, and designed for a stack-stand, 
to raise the grain above the reach of vermin. 

For large stacks the staddle has several concentric 
circles, or the annular platform connects by converg- 
ing-rods with a central post. 

Stad/dle-stand. (Husbandry.) A stack-stand. 

Stad’dle-roof. A protection for a stack. 

Stade. 1. A landing, or wharf. A statth. 

2. A measure of distance. A stadium, or furlong. 
See STADIUM. 

Sta-dim’e-ter. An instrument invented by 
Messrs. Paucellier and Wagner, of the French topo- 
graphical corps, for ascertaining the distance between 
two points. It consists of a horizontal, graduated 
rule, mounted on an upright staff. It is viewed 
through an inverting telescope provided with a mi- 
crometer. The number of divisions of the micrometer 
that cover a certain number of the divisions on the 
rule indicates the distance between it and the tele- 
scope. 

Sta'di-um. 1. An instrument for approximately 
measuring distances by the visual angle subtended 
by them. It is made of sheet-metal, brass or silver, 
and has a tapering slit, on the edges of which are 
marked the distances at which a man of ordinary size 
would just appear to fill the aperture when the in- 
strument is held a certain distance from the eye. 
This distance is regulated by a string held between 
the tecth. 

2. An ancient measure of length, = 600 Greek 
feet, 625 Roman feet, or 125 Roman paces, = 606.75 


STAFF. 


» 
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STAGE-PLATE. 


feet English. This was the length of the Olympic 
foot-race course. 

Staff. 1. The handle of a tool or implement. 

2. A pillar or stake, for support; as the Jacob 
staff of a circuinferenter, See 6, Fig. 2710. 

3. A straivht-edge, for testing or truing a line or 
surface. 

4. (Milling.) The proof-staff, red-staltl, tram-staff, 
used in testing the face of the stone, or ascertaining 
whether it runs exactly horizontal. 

5. (Surveying.) a. A graduated stick, used in 
leveling. See Fig. 2913. 

b. A Jacob's staff. See Fig. 2710. 

6. (Llastering.) A slat placed at a sahent angle 
of an interior wall flush with the plastering on either 
side, to form a protection thereto. An angle-staff. 

7. A ruund, rung, rundle, or step of a ladder. 

8. One of the bars of a rundle; a certain open 
style of wagon-bed, made like a crate. 

9. (Shipbui/ding.) A measuring and spacing rule. 
The cutting-dowen staff is a rod, having marked upon 
it the hight of the cuttiny-down line above the keel 
at the several frames. See CUTTING-DOWN LINE. 

The hal/f-breadth staff is a rod, having marked upon 
it half the length of each beam in the ship. 

The hight-staf¥ is a rod having marked upon it the 
hight above the keel of all the frames at the beam- 
line of the ship. 

The room and space staff is for regulating the dis- 
tances apart of the frames. 

lu. (Nautical.) A pole for a flag. The ensiqn- 
staff is erected over the stern ; the gack-statl, over the 
bowsprit cap. 


running them between Edinburgh and Leith. Some fourteen 
or fifteen years afterward they WAd become known in England. 
In 1659 the Coventry coach is referred to, and in 1661 the Ox- 
ford couch, which took two days to reach London (55 miles). 
In 16090 an Oxford coach ran from London to Oxford in thir- 
teen hours, in summer. In 1742, however, the Oxford stage 
was still two days on the road. In 102, owing perhaps to the 
revolution, there were but six coaches on all the roads in the 
country, among them one to Aylesbury, next year one to St. 
Albans. In 1672 they appear to have become so numerous that 
one John Cresset wrote against them as being mischievous to 
the public, destructive to trade, and prejudicial to land ; they 


. destroyed the breed of good horses, hindered the breed of good 


{ 


| 


t 


watermen, and encouraged the gentry to visit London too often. 

A few vears previously one of these gentry wrote: ‘‘ This 
traval has xo indisposed mee yt am resolved never to ride up 
again in a coach.’ How the knights and ladies, of whom, ac- 
cording to his account, his fellow-passengers were wade up, 
stood it, does not appear. 

In 1677 there was a Chester, in 1679 a Birmingham, and in 
1680 a Bedford coach. In 1682 the journey between Nottinug- 
ham and London cecupied four days (130 miles). The coaches 
had projections, called boots, on each side, where passengers sat 
With their backs to the body of the carringe In 1678, Provost 
Campbell established « coach to run from Glasgow to Edinburgh, 
“drawn by xix able horses, to leave Edinboro’ ilk Monday morn- 
ing and return again (God willing) ilk Saturday night."’ In 
1706 the time between London and York, by coach, was four 
davs, and in 1734 John Dale notified the public that a coach 
would set out from Edinburgh to London (400) miles) tereard 
the end of each week, and perform the journey in nine days 
being three days Jess than ‘* any coach that travels that road.” 

Twenty years later, however, the Edinburgh staye-coach, ‘Sa 
new, genteel, two-end glasa machine, hung on steel spring=, ex- 
ceedingly light and easy,’’ took ten days in summer and twelve 
in winter to perform this distance. In 1754 the prospectus of 
the ‘ flying coach “ ret forth that, “ however incredible it may 
appear, this coach will actually (barring accidents) arrive in Lon- 
don four days and a half after leaving Manchester.” Three 
years later the Liverpool flying couch undertook to do the dis- 
tance between that city and London in three days. 

No great improvements in speed were made until Palmer, 
who, according to De Quincey, was twice as great & man as 


ll. (Surgical.) A curved and grooved steel in- Galileo, because he not only invented mail-coaches (of more 
strument introduced through the urethra into the 


bladder in the operation of hthotomy, and serving as 
a director for the gorget or knife. 

12. (Music.) The five lines and four spaces on 
which notes of tunes are written. 

Staff-an’gle. 
angle of an interior wall to protect the plastering. 
See STAFF-BEAD. 


' 


: 


general practical utility than Jupiter's satellites), but married 
the daughter of a duke and succeeded in getting the post-office 
to use them. This revolutionized the whole business. The 
Manchester mail did ita 187 miles in 19 hours; the Liverpool 
mail itx 203 miles in 2) hours 50 minutes; the Devonport mail 
its 227 mil-s in 20 hours ; the Holyhead mail its 261 miles in 26 
hours 55 minutes; while the Edinburgh mail traveled its whole 


(Plastering.) A slat at a salient distance of 400 miles in 40 hours. Other light coaches carrying 


passengers only rivaled the mail-stages in speed. 
To obtain these results everything was thoroughly systema- 
tized, and no expense was spared ; little time was lost in chang- 


Staff-bead. A species of angle-staff. A beaded | ing horses, everything being ready prepared when the coach 
strip of wood placed at a vertical exterior angle 1n an | arrived at each station. The namber of horses required was at 


apartment, and serving to protect the plas- 

Fig. 5519. tering, and as a guide in floating. It is 

Ta DO) made flush with the surface of the plaster, 

ae and is secured by nails to bond plugging or 
wooden bricks fixed in the walls. 

Stage. 1. A landing at a quay or pier. 
It sometimes rises and subsides with the 
tide, or is lowered or raised to suit the vary- 
ing hight of water. 

2. A platform on which workmen stand in paint- 
ing, pointing, calking, scraping, etc., a wall or a 
ship. A hanging stage is suspended by ropes. A 
Jlouting stage rests on the water. A scaffold is sup- 
ported from beneath by poles or framework. See 
page 2045. 

3. A platform or rostrum for acting or public 
speaking. 

4. (Optics.) A platform on which an object is 
placed to be viewed by a microscope. 

Stages are of various constructions, as lcrer-stage, 
magnetic stage, mechanical stage, ete. 


Staff- 
Bead. 


The mechanical stage has horizontal and vertical mechani- ‘| 8ky-tints are ruled on steel-plates. 


cal movements, sliding object-holder, and revolving fitting. 


the rate of each mile; thus the ‘° Wonder *? had 154 horses, 154 
miles being the distance from London to Shrewsbury. The 
horser were fine animals, abundantly fed, and rested 23 hours 
out of the 24, besides remaining quiet every fourth day; their 
work was, however, very severe while it lasted. 

The coaches were built so as to combine great strength with 
lightness, and were termed paper-coaches by the jehus of the 
sluwer turn-outs. 

They carried no luggage on the roof, but four outside passen- 
gers, one on the box and three behind, and in addition to the 
coachman were provided with a guard, quite an important 
official, dressed in the royal livery, whose duty it was particu- 
larly to see to tho safety of the mails. 


Stage-for'ceps. ((ptics.) A device for hold- 
ing an object upon the stage of a compound micro- 
scope. , 

tage-mi-crom/e-ter. (QOptics.) One adapted 
to the stage of a microscope, to measure an object 
within the field of view. Invented by Joseph Jack- 
son Lister. 

It consists ofa slip of glass, on which lines have been ruled 
by a diamond, at a certain distance apart, —)/jo09, } anon, ! sano, 
OF Vina Of an inch. The machine whereby this is effected may 
be similar to the engraver’s ruling-machine, by which the fine 
Sce also NoRERT’S PLATES. 


The micrometer is inserted in the eye-piece of the microscope, 
and e0 arranged that it may be moved across the field of visiou 


5. A-vehicle traveling on a regular route for carry- by the aid of a screw. 


ing passengers. 
Stage-coach. A vehicle for passengers running 
on a regular route. 


Stage-coaches appear to have heen introduced into Britain by 
Henry Anderson, who, about 1610, brought them from Stral- 


q 


Stage-plate. (Optics.) A glass plate 4x14 
inches, on the stage of a microscope, having a narrow 
ledge of glass cemented along one edge to hold an 
object when the instrument is inclined. 1t may 


sund, Pomerania, and was granted a patent for the privilege of ; form the bottom plate of a grouing-slide. 
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Stage-wagion. (Vehicle.) A vehicle carrying | anneal the glass. See Guass-sTaINING, page 983; GLASs-COLOR- 
goods on a regular route. i ING, page 977. : 
Stag’ger. (Vehicle.) To set spokesinahubso| Stain’ing Wood. 
that they are alternately on the respective sides of a oalion | eRe hapeie Hd aes awed ete,: Strong tas da 
é : : . : of logw: pounds; green copperas, 4 pound ; 
median line, less order to give them a broader base, China blue, 4 pound ; nut-galls, 2 ounces. Bo tin an inn pot 
and a consequently greater stitfness to the wheel | over a slow fire; when cool, the mixture is ready for use. Add 
against lateral strain. The mortises are said to be ' 2 re eure 4 pint iron-rust, prepared by steeping iron filings 
ng. = rong vinegar. 
dodgi : ain for the sap part of black-walnut: Strong vinegar, 1 gal- 
Staeg’gered Wheel. (Vehicle.) One whose | jon; burnt umber, dry, 1 pound; rose-pink. pounds vn. 
spokes are set in and out alternately where they dyke brown, burnt, 4 pound. Mix, let them stand one day, and 
enter the hub. “PWisant stare ‘yor pine and white woods: Very thin sized 
as : : Ve ns 
Sta/ging. A form of scaffold used by builders, | shellac, 1 gallon; dry burnt umber, 1 pound ; dy barat sienna, 
painters, and others. ' 1 pound; lamp-black, 4 pound. Shake until well mixed. Apply 
In Fig. 5520, the staging rises between guide-posts, the elevat- | aaa mith a briteh, send-paper, and “apply coat of sheliso 
ing power being a winch, i iat and fa tis 5621. the outer | Bright rosewood stain: Alcohol, 1 gallon; cam-wood, 1} 
iat ne ee a sce pounds ; red-saunders, 4 pound ; extract of logwood, 1 pound ; 
Ass end ‘a lowee ia pended | aquafortis, 2 ounces. When dissolved it is ready for use. Apply 
stage, and its uprights are | in three coats, sand-paper, grain with iron rust, shade with 
bolted to vertical pieces in- asphaltum, thinned with spirits of turpentine ; when dry apply 
side the buildin a thin coat of shellac, aand-paper when dry, and varnish. 
Fig. 6522 is e wtagin ee Satin-wood stain: Alcohol, 1 quart; ground turmeric, 3 
suingilng eee i fa, | ounces; powdered gamboge, iy ounces. Strain through fine 
The ends of eee ioe leiatas eae and apply two coate with sponge ; sand-paper and var-— 
ging support are provided sae 
with toothed plates, which fit 
. into the roof and prevent the 


S 


Black stain for pine or white wood: Water, 1 gallon; log- 
wood chips, 1 pound ; black copperas, 4 pound ; extract of log- 
wood, $ pound ; indigo blue, 4 pound; lamp-black, 2 ounces. 
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\'\ S@liss naintad The riser is the vertical portion of a step. 
\\ Glass painted on the SUI-| The éread is the flat portion on which the feet rest, 
\ face with various min-| The nosing is the rounded front edge of a tread projecting be- 


\ lui : 
yond the face of the riser. 
Nera DIMEN which are A staircase is the complete arrangement of supporting frame, 


afterward fused and | casing, balusters, etc. 
\ fixed by the appli- | Fiyers ascend in a straight line, and form a flight. 


i 
i) 
/ | 
rN ffi 
| it ae ni arcane Hei the sup- Bore a slow fire; when cool, strain and add } ounce nut- 
i | Rese CAFFOLD; Lap Crimson statn: Alcohol, 1 quart; Brazil wood, 3 ounces; 
| roe cochineal, 4 ounce; saffron, 1 ounce. Steep and strain. 
| | i\ b weg a mop or Stair. (Carpentry.) One of a series of steps for 
Hy Rial: “ero ee eee ascending from one story to another. 
\ Stained-glass. 
; ) 


ANON 


— wt a 


2 ' cation of heat. Winders ascend spirally, around a solid or open newel,; or 
he The gl hould they connect flights. 
ie be © giass shou A well-staircase has an open newel. 
¢ eter uni- A stairway is a staircase bouuded by walls or casing. 
fai, and difficult of | 4 comfortably proportioned staircase is a modern contriv- 
on ; crown glass ance, unknown to Egyptian, Greek, or Roman. 


e 
sara bdo but little alkali, The first bottom step is the curtatl step, when its end has a 
A isles Saree ievaue round turn, on which the newe or baluster-post is placed. See 
NEWEL. 
ee pee ae oe acs Bar The top step is the landing. 
Siavie aud Brie through witha & li A resting-place at the end of a flight, midway of the two floors, 
ging ; & ne pencil In | isa half-space or quarter-space, according to extent. 


dark colors, after which the Stairs are known by the fol- 


proper pigments to produce, when burnt, the various colors, eet ie REDS 
are applied to the face of the glass, previously coated with lowing Dames: Fig. or ; 
gum-water. Where lights are required, the colors are par- | Corkscrew. Geometrical. asin 
tially removed by a quill pen without a split. Where two colors Dog-legged. Open newel. =a—~_ ¢ 
adjoin which are apt to run into each other during fusion, one | French-flight. Solid newel. Are E 
is applied on the back of the glass. Fig. 5523 is a spiral stair- Za. Z, 
case, in which ihe steps oe LT eS 
i rforated at the center an is ee ee | 
Pie ebeh Vie ee pocared upon acentral post,s0 6 2) /)) |||! |) ye 
that the respective ends of the <)> LARS 
steps belong to separate ad- == —— > 5 ae 
jacent staircases, at opposite “= (~~ 


sides of the central post. 

Fig. 5524 shows on a larger 
scale two stairs of a set. The 
iron stairs are cast hollow, and 
with an end portion, which 
forme part of the solid newel 
in the center. A succession of 
these pieces forms the stairs. 

See ulso Close’s patent, No. 
111,610, February 7, 1871, in 
which a number of segmental 
plates are arranged in a space 
above a spiral stairway, and 
cone hee as to open 
. ; or close the stairway, to pre- 
Staging: Roof- Staging. vent fire from caaniguieation 
from story to story of a build- 
ing, and also to prevent heat 


a 


SASHA 


 Lededb hdd hbdiduididdaaed 


The plates are burnt in a close muffle of fire-clay, closed by 
folding doors of iron having peep-holes, through which the pro- | from ascending from a lower 
gress of the work may be viewed, and test-strips, containing the | to an upper story. 
several pigments, withdrawn. The plates are laid on a layer of Instruments are made for 
dry sifted lime, sometimes in several layers, with lime inter- | laying out scrolls and curves 

between each. The fire is raised very gradually, to pre- | for stair-work. See SprpaL; Spiral Stair. 
vent aarp the glass, and a full heat is maintained for three | INSTRUMENT FOR DRAWING. 
or four hours, after which it is gradually allowed to die out to| A stair with double risers is economical of room. Each foot 


STAIRCASE. 
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STAKE. 


Fig. 5624. 


Spiral Stair, 


treads its own side of the stairs, ascending a riser at each step, 
and only advancing at each second step. 

Artificial flights of steps are among the most ancient monu- 
ments. The pyramids themselves, now that the envelope which 
filled the steps has worn off, form the most magnificent artificial 

flights of steps in the world. The stairs at the 

Fig. 5525. Nilometer of Elephanta, and those of Benares on 
the Ganges, are other notable examples; the 
former are mentioned by Straba 

Stairs are mentioned several times in the Bible, 
as are also steps; the steps of the altar, of the 
king’s throne, etc. 

Great as is the convenience of a stairs or in- 
terior Hight of steps, it was a comparatively un- 
common thing until a recent date, except in the 
form of u ladder. 

* The ladder is once referred to in the Bible, in 
4 the vision of Jacob, but may be presumed to 


Double- Riser 
Stairs. 


Pharaohs. Also, that they were a regular part 
of the military equipment of the Romans. 

Perhaps the first notice of regular stairs occurs in the de- 
scription of Solomon’s temple at Jerusalem. This structure was 
80 cubits bigh, say 50 feet, and it may be inferred that the stairs 
had one exterior and one interior flight. 

“ The door for the middle chamber was in the right side of 
the house; and they went up with winding stairs into the mid- 
dle chamber, and out of the middle into the third ” 

The italics are the addenda of the translators. The middle 
story of the three, which would be called the first story in Eng- 
land, and which we call the second story, appears to have had a 
door on the outside, ‘‘ the right side’ to a person facing the 
principal entrance; but the winding stairs led ‘‘ out of the mid- 
de (2d story) into the third ”’ (story). 

If we assume the ‘‘ winding stairs’? to have been of the sim- 
plest form, they were made to wind around a central post, the 
outer edges of the treads being supported by a circular wall of 
posts, The hight of the stories may have been 20, 20, and 10, 
unless the dimensions given (50 feet perpendicular) include the 
roof; but this was probably flat, as usual in Palestine. The as- 


sumption that the building was after the Greek model isabsurd, 


as the earliest Greek order, the Doric, did not commence till 
350 years afterward. Persons with Masonic enthusiasm, with- 
out a Mason’s knowledge, in stating that the order was Corin- 
thian, have anticipated Callimachus 650 years. The Corinthian 
order was unknown until the period of the Macedonian conquest 
of the southern states of Greece. 

The staircase of the Scala Santa at Rome consists of three 
fiights. The middle one has 28 steps, which are stated to have 
been sent from Jerusalem to Rome by Helena, the devout and 
highly succezsful explorer. These steps are stated to have been 
formerly in the house of Pilate, and to have been ascended by 
our Saviour in his progress to the judgment-hall of the capricious 
Roman. The pilgrims ascend them on their knees. 

“A winding stair-ladder joined on to the open chamber, lead- 
ing to the secret walk, and a banqueting-room capable of con- 
taining nine couches, constructed and furnished in the Egyp- 
tian style."’ — Description of the ship of Ptolemy Philopator, by 
Callixenus, and quoted by Athenaus in the ‘* Deipnosophists.” 

The staircase became a prominent feature in interior archi- 
tecture in the reign of Elizabeth of England. 


Stair'case. A set of steps in a house to ascend 
from one story to another. . 

A geometrical staircase is one in which the stairs 
have an open newel, cach step being supported by 
the wall at one end only. See STarrR. 

Staix-head. The top ofa flight of stairs. 

Stair-rod. A rod confining a stair-carpet at the 
receding angle where the riser and tread meet. 

Stair’way. A flight of steps ; a staircase. 

Staith. An elevated railroad-staging, trom which 
coal-ears discharge their loads into cars or vessels 
beneath. See Fig. 1357. 


4 have been quite a well-known contrivance. We 
know by the Egyptian paintings that scaling- ' 
ladders were common in the wars of the great | 


| Stake. 1. ((‘urrying.) A post on which a skin 
'is stretched while currying or graining. 

2. (Husbundry.) a. An upright bar to support a 
vine or tree. 

b. One of the uprights of a wattled fence or 
screen. 

c. One of the pieces of timber leaning against the 
corner of a worm-fence, and serving with its fellow 
on the other side to hold the rider rail. 

3. (Ruilway.) An upright bar held by staples on 
the edge of the bed of a platform car, to hold on the 
load of lumber, or the side and end boards which 
hold the coal, gravel, etc. 

4. (Vehicle.) The upright or standard on the 
bolster of a wagon, to keep the bed, a log, or a load 
of lumber from shifting off side- 
ways. See Fig. 705. 

5. (Metal-working.) A small an- 
vil used by blacksmiths and sheet- 
metal workers. It usually has a 
tang, by which it is stwck in a 
square socket of a bench, block, or 
anvil. It has various forms in the 

| different trades. 


a (Fig. 5527), a hatchet stake, from 2 to 10 inches wide, and 
| used for bending the thin metals, as the edge of an anvil is 
used for bending thicker metal, by the blacksmith. 
6, a stake with a rounded edge. 
c, a stake with a rounded top. 
d,a stake with a ridged top. 

| é,astake with a conoidal top. 


Fig. 5526. 


Stake. 


Fig. 5527. 


Stakes. 


Stakes are also known by their purpose, as chasing, dressing, 
planishing stakes. 


6. (Shipwrighting.) A regular course of planking 
onaship. <A strake. 


Fig. 5529. 


a A 


Stake-Iron Bender. 


STAKE-HEAD. 


Stake-head. (Rope-making.) A horizontal bar 
supported by a post and stationed at intervals in the 
length of a ropewalk, to support the yarns while 
spinning. The upper edge of the bar has pegs to 
separate the yarns which are spun by, the respective 
whirls in the spinner. Fig. 5528. 

Stake-ir/on Bend/er. A machine for bending 
stake-irons for the bolsters of wagons. 

The machine is composed of an adjustable roll c, 
a supporting bow or ring 6, and a lever d. The 
stake-iron is bent by three operations, In the first 
the straight-rod is clamped at /, and bent by the 
roller f on the lever d, over the curved surface /”. 
In the second the rod is gaged in slot g, in lever d, 
and bent by the lever between it and the main roll c. 
In the third operation the middle of the rod is gaged 
as in the second, and bent by the same agencies into 
the finished form shown in the figure. The lower 
portion of the 
figure shows a 
finished stake- 
iron. 

Stake-pull’- 
er. A lever 
rigged to lift 
stakes, poles, or 
posts from the 

round. See also 

OST- PULLER. 

Stak-tom/e- 
ter. A drop 
measurer. <A 
pipette or burette. 


Fig. 5530. 


Stake- Puller. 


a 


Stal/der. A trestle for casks. 

Stallx. 1. (Founding.) An iron rod armed with 
spikes, forming the nucleus of a core. . 

2. A tall chimney, usually of a furnace. A stack. 

Stalk-—cut’ter. (/Iusbandry.) An implement 
for cutting old corn-stalks in the field in order that 


Fig. 5681. 


Stalk. Cutter. 


they may be readily plowed in. The frame with 
the rotating knives is dragged beneath the main 
frame, which rests on wheels. Shares precede the 
cutter-wheel and draw the stalks into lines, so that 
they are cut across by the knives. 

The “Eureka” stalk-cutter is capable of being 
turned into a roller by placing shells over the cut- 
ting-cylinders. 

Stalle—pull’er. (Husbandry.) An implement for 

ulling cotton and hemp stalks from the ground, in 
order that they may be raked into windrow and 
burnt. 

In the example, the arch straddles the stalks, the 

lates form a throat to direct them to the rollers, 
which tear them up and cast them on one side of the 
machine. 

Stall. 1. (Mining.) An opening made between 
pillars in the direction that the work is progressing, 
or transversely. A room. See Post AND STALL. 

2. A compartment in a cathedral, a market, a 
stable. 
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Stalk- Puller. 


Stalls for horses and oxen, for fatting cattle and calves, were 
common among the Hebrews. The references to stalled oxen 
and calves of the stall are sufficient to show that the people 
knew well what it meant. The daily provision of meat for Solo- 
mon’s household was 10 fat oxen and 20 oxen from the pasture; . 
the distinction is well understood. David had 40,000 stalls for 


horses, 
Fig. 5533. 
ry b ~ “or rr 
= x — > . 
} Wi — es 
i, / WS WifPRd 
ff . ‘| iy Uy Rs =~. RY mm OR 
g T ee) AOE 
¢ Ce: 
| WS | 
| 
I / 
if 
VA : f ; 
ge) oe 
——_—— ee a ea 
Horse- Stalls. 


Fig. 5588 is a range of open stalls. The hay-racks are of cast- 
iron, with wrought-iron bars. The mangers for grain, of which 
three different patterns are shown, have iron flanges, to prevent 
the horse from cribbing. Sec also STaBLe. 

‘* And Duncan's horses, 
Beauteous and swift, the minions of their race, 
Turned wild in nature, broke their stalls, flung out.” 


Stall-boards. A series of floors on to which soil 
or ore is pitched successively in excavating. 

Used in digging sewers, etc., in which the soil is 

itched from floor to floor until it reaches the sur- 


ace. 

Sta’min. (Fabric.) A slight woolen cloth ; lin- 
sey-woolsey. 

Stam’mel. (Fabric.) <A fine woolen cloth. 

Stamp. 1. An engraved block by which a mark 
may be delivered by pressure. 


The stamps and seals of ancient Egypt were cameo and in- 
taglio. They generally had a royal name, and were of the shape 
ofacartouche. Dr. Abbott’s collection in New York has old 
Egyptian stamps in porcelain, wood, gold, and stone. 

The Romans used stamps, and the Babylonian signet-rings 
and brick show that the impressional art is very ancient 

A Roman signet-ring, now in a British collection, is 2 inches 
long by 1 inch broad, is made of bronze, and covered with the 
orugo, or peculiar oxidation, which gives the character to the 
antique medals. It has the inscription in raised letters : — 


CAIUS JULIVS 
CHCILIVS HERMIAS 


e 

The letters rise flush to the level of the border, and at the 
back is a ring for the finger. It was evidently {inked on the 
face, and then impressed on the letter or document. 


STAMP. 2302 STAMPING-MACHINE. 


Hand-stamps are made of several kinds for various pur- '' protected by a metallic frame, and a paste composed of dextrine 
: oe . fs applied with a whitewash-brush. They are again pressed, and 


— Embroideri each sheet cut in half. 
Canceling. rae E ‘etl oring- | The perforation is effected by passing the sheets between two 
Dating. an si a een ne: cylinders, one above the other, and provided with a series of 
Post-office. esing: onggrams: raised bands, which are adjusted toa distance apart equal to that 
See Figs. 1055, 1056, 2889. required between the rows of perforations. Each ring on the 


9 or Ey ; | upper cylinder has a series of cylindrical projections, which fit 
2. (Buokbinding.) A brass tool for embossing we corresponding depressions in the bands of the lower cylinder; 


gilding. Some are hand-stam 8, others are arranged | by these the perforations are punched out, and by a simple 
on a foundation plate and used in a press. ' contrivance the sheet is detached from the cylinders to which 
3. An instrument for cutting out objects, such as it has been conducted by an endless band ; the rows running 

] } blanks f -¢ * biects. | longitudinally of the paper are firat made and then, by a 

wads, pianchets, blanks for making various objects. similar machine, the transverse rows. The sheeta are then 


4, (Metal-working.) A tool or machine by which pressed to remove the roughness caused by the punching oper- 
sheet-metal is molded into form by a blow or simple , ation. 


pressure. See STAMPING-MACHINE ; STAMPING- | Stamp-af-fix/er. A device for attaching stamps 


i to letters, etc. 

Deep vessels are stamped by a series of successive molds, from 
sheets of metal, whose width is equal to that of the width and It consists of a stand having ao arm carrying the spring- 
depth of the fiuished article. The first mold is comparatively abst head a; a box } having an interior spiral spring press- 

; ng againat the movable 
Fig. 5534 bottom of the stamp Fig. 5537. 
; : receptacle c, and a = 
trough d, containing 
sponge or other ab- 
sorbent. 

The stamps, gummed 
side upward, are placed 
in the receptacle, suc- 
ceasively moistened 
with a roller, and at- 
tached to the object, 
placed between them 
and the prerser-head, 
by forcing the latter 
down. 


Sections Showing Progression. 


shallow, the succeeding ones are deeper and narrower. The 
metal is forced into the molds by corresponding dies, and bur- , 
nished after each stamping upon a revolving tool with a frusto- | 
conical head. Only three molds are shown, but a larger num- | 
ber is frequently Sa eean oe sa being to gradually bring 
the metal to the required shape without rupturing or wrinkling a ' a 
it. Stamp-bat’- .— 
In making spoons, forks, etc., with the fly-press, it was for- | ter-y. (Af etall ur- 
merly customary to | gv.) <A series of 


Fig. 6535. stamp the handles ; 
and the bowls at two stamps in a ma 


. : —— different operations | Chine for commi- Stamp-1 fixer. 
UJ | b ><> || The dies (Fig. 5535), | nuting ores. See 


having curved sur if - 
a penser thal Fig. 596. See also STAMP-MILL. 


ean 4 ~-__ ~~, edges, produce the| ,Stamp-book. One whose pages are arranged 
a spoon at a single | With little squares, with the names of countries and 
impression, leaving | the various values of the stamps of each country ap- 


only a slight fin at 
Stanip. its edges. a repre- pended thereto. 


sentsa section ofthe | Collectors of ag: gt might read ‘‘ Cor- 
counterpart dies ; 5 is the face of the upper die, and ¢ an eleva- | nelius O’Dowd upon Men and Women and other 


tion of the lower one. Things in General," ‘‘ Blackwood’s Magazine,” Vol. 
5. (Mining.) a. One of the pestles or vertically | XCVIT. pp. 67-69. 
moving bars in an ORE-STAMPING MILL (which see). Stamp-can’cel-er. A hand-stamp for defacing 


6. A mark cut in the roof or side of the mine, asa | postage or internal-revenue stamps. It is said that 

point of reference to show the amount of work done. | the double hand-stamps for canceling stamps and 

post tnareing letters by the same stroke 

Fig. 6536. of one hand saved the government in 

1866 the salaries of two hundred and 

fifty-four clerks at from $700 to $900 

each, or more than two hundred thou- 
sand dollars per annum. 

Stamp/er. (Porcelain.) A _ mill 
with heavy, iron-shod stamps, which 
comminute calcined flints for porcelain. 
From the stamper the dust is removed 
to the GRINDING-VAT (which see), 
See STAMP-MILL. 

Stamp/er-press. A press for 
stamping sheet-meta]l. See STamrixeo- 
PRESS. 

Stamp-head. The iron block at the 

Stamping- Machine for Treating Hides, Skins, and Leather. end of a vertical 
stamping: bar. Fig. 6588. 

6. (Leather.) A machine for softening hides, etc., | Stamp’ing-ma-chine’. 
by pounding them in a vat. (Metal-working.) A ma- 

7. A label to attach to a letter to prepay postage, chine for swaging sheet- 
signify the payment of a duty, or for other pur- | metal between dies to the 
poses, | requisite form. 


i@er 
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Poafage-stamps, after being printed under the hydraulic press, | In Fig. 6539, a sheet of metal fez_: 
in sheets each containing 200, are gummed by placing each is inserted between the ring o ig 
sheet separately, back upward, on a flat board, its edges being and the fixed annular die / /’, Samp- Heads. 
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STAMPING-MILL. 
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STAMPING-PRESS. 


Fig. 5539. 
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Machine for Forming Sheet-Metal Basins, etc. 


the intaglio die d then advances, and its edge acting against f/” 
cuts out a blank, which is then struck into the die d by a for- 
ward movement of the cameo die ¢ ; as d recedes the article is 
forced out by a follower m. 

In Fig. 5540, the intaglio die d' is attached to a yoke connected 
with the two rods cc, 
through which it is de- 
pressed by the operation 
of a treadle and con- 
necting devices; on ar- 
riving at its lowest po- 
sition it is temporarily 
a ga from rising 

y a rod Q engaging 
over the treadle; when 
the rod is pushed aside 
springs restore’ the 
treadle to its normal 
position, and the die 

in rises. The dies 
are provided with lateral 
as well as vertical ad- 


justment. 
Fig. 5541 is designed 
for stamping forks, 


spoons, and similar ar- 
ticles. One die, as B, 
is hollowed at the part 
which forms the bowl 
or prongs, and the 
other, A, at the part 
which forms the han- 
dle, the object being to 
form as small a burr as 
possible, and that 
at the angles in- 
stead of centrally. 

The lower die is 
vertically adjusted 
upon wedges oper- 
ated by set-screws. 
The die-holder is 
used in connection 
with an ordinary 
fly or other press. 
See also STAMPING- 
PRESS. 


2. (Shoemak- 
ing.) For stamping finished goods. The slioe is 
readily jacked upon the post, and, being guided by 
the hand, is forced up against the stamp by the de- 
pression of the treadle. 

Stamp/ing-mill. A machine for breaking ore. 
See STAMP-MILL. 

Stamp’ing-press. Another name for the Sramp- 
ING-MACHINE (which see also). 


Stamping- Machine. 
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Machine for Stamping Forks, Spoons, etc. 


given at several successive pressings, depending on the depth 
of the article. The metal is annealed after each pressing, and 


is finally turned. 

Such articles are now manufactured in this country from tin- 
plate, annealing being dispensed with, and the goods are pre- 
pared ready for market without re-dipping. 


Stamping- Machine (Shoe Machinery Manufacturing Co.). 


Fig. 5543 illustrates a machine for forming pans or kettles 
from blanks. There are several molds for each pan, the opera- 
tion being a progressive one; deeper and deeper molds being 
used successively so as to stretch the blank more and more, to 
avoid the tearing which would result from the attempt to stretch 
the thin sheet-metal at a single impulse, even though very mod- 


Machinery for making seamless articles from sheet-metal by ' erately and ually performed. The hollow mold is placed 
stamping was devised in France as early as 1840. The first at- on the flat table, shown in the view, and upon it is laid a blank 
tem pts, which were partially successful , were made with the drop- of sheet-metal, or a pile of blanks when several are to be stamped 
press. This, however, it was thought, did not allow sufficient at once The under side of the blank rests upon the flat upper 
time for the metal to assume the required form without tearing, surface of the hollow die, and the holder (shown with a round 
and the screw-press was substituted for it, giving better results. | opening through it) is brought down upon the blank so firmly 
The cam-press has also been generally used in France, which | that, when the upper die descends, the metal has to expand into 
has long maintained a pre-eminence in wares of this kind. the hollow die, stretching out into a smooth seamless pan or 

v are manufactured from sheet-iron, the depth being kettle, without buckling orcorrugating the margin. The upper 
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Howard's Stamping- Press for Sheet-Metal Ware. 


or salient die is fastened to the headed screw (which is shown 


above), and is operated when the cross-head descends by means | 


of the pitmen and cranks on the sides of the machine, forcing 
the blanks into the hollow die as fur as the ductility of the metal 
will permit. The holder is clamped down upon the blanks by 
means of cams beneath the table. 

Metallic cartridge-cases are made in the same way. 

Fig. 5544 is a machine for shaping sheet-metal. 
be shaped or stamped is placed upon the die, and the attendant 
depresses the treadle connected with the valve-rod of the chest 


c, whereupon, the water being admitted above the pistons of 


the four cylinders, the clamp + is foreed downward and fastens 
the circumferential portion of the plate between its own lower 
surface and the flat upper surface around the die. The other 
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STAMPING-PRESS. 


sheet-metal is pressed into the die and made to receive 4 corre- 
sponding form. As the sheet-metal 1s thus forced into the die 
by the pressure of the follower or stamp, its circumferential 


| portions are drawn out from under the clamp, and the strain or 
- tension thus exerted upon the metal effectually insures smooth- 


The plate to | 


treadle is then depressed,and causes the central piston to de- | 


scend and force the follower or stamp downward, so that the 


Fig. 5544. 
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Grimshaw’s Machine for Shaping Sheet-Metal. 


above. 


ness in the completed article, and also enables a deeper dish or 
similar piece of ware to be produced at a single operation. a is 
a casting with four cylinders, and ¢ the top plate on which the 
receiving-chests are placed 

The press (Fig. 5545) for stamping hollow articles for sheet 
mnetal has a cross-head @ reciprocated by connecting-rods from 
crapk-arms on a horizontal shaft rotated by gearing driven from 
the fast-pulley b. The cross-head receives a convex die c, which 
works into a counterpart concave die held by the table d, which 
is suspended by a yoke and rod from a piston in the cylinder 
The latter has a cushion of air in its lower part, 50 as 
to give a certain degree of elasticity to the blow, the table and 
lower die receding slightly before the pressure of the upper die. 


Fig. 5645. 
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Stamping- Press for Hollow Ware. 
Debeauvais’ press (Fig. 5546) is operated by two friction- 
wheels a a’ attached to opposite ends of a shaft d, rotated by a 
belt turning the pulley c. When it is desired to depress the 
platen or stamp, the shnft b is, by means of a treadle operating 
a connecting-rod d, thrown to the left, bringing the face of the 


wheel a in contact with the periphery of the horizontal wheel ¢ 


keyed on the head of the screw. On releasing the treadle a 
spring, which throws the shaft } to the right, is permitted to 
act, bringing the wheel a! in contact with e and causing a re- 
verse movement of it and the screw, lifting the platen until the 
cone / at top of the screw strikes a cone g on the shaft 6, throw- 
ing the two wheels out of contact. The rapidity of movemeut 
of the platen progressively increases, as the wheel c recedes froin 


the centers of the wheels a a’ either in the ascending or descend- 


ing movement of the screw. 

Fig. 5547 is for striking ornaments on metal or leather, or for 
cutting disks or planchet« from sheet-metal. The punch or 
upper die is brought down by pressure of the foot on the treadle, 
the plunger being actuated by a Jever which is vibrated by 
toggle motion set in operation by the treadle. The lower and 
upper dies bear the relation required by the work, whether for 
mere impression of a raised ornament or the severance of pieces 
of metal. 

Fig. 6548 is a stamping-press for cutting wads, washers, or 


_ planchets from sheet-metal strips. 


A swivel-step is seated in the annular base. and a swivel die- 


‘chuck connected with the lower end of the slide, or to the stem 


thereof. A spring-dog is applied to the chuck by means of a 
screw to engage with the stem of the slide, the hook end enter- 
ing a socket made in each side of the stem to prevent the alide 
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Fig. 5546. , In the accompanying cut the upper platform is that from 
which the broken rock is fed to the stamps, which descend 
into a box whose perforated sides retain it until it is of 
sufficient fineness to pass through the meshes. It is then 
discharged by a spout to the amalgamator or other ma- 
chine, by which the valuable portions are separated from 
the earthy. 
Another form of stamp-mill is that in which the stamp is 
: directly connected to the piston-rod of a steam-engine, in the 
nt = manner of the steam-hammer, both the blow and the recoil 
: : being by the force of the steam in the cylinder above. Such 
. } is that in the illustration, Fig. 5551, next page. The broken 
F | ore is fed into the bell mouth of the chute and conducted to 
the stamp-box; the ascending and descending rods work the 
induction and eduction valves of the engine. 
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Stamping- Press. 


from turning when set for operation. A similar dog holds the 
swivel-step. See also COINING-PRESS. 
Fig. 5549 is a fly-press for | 

Pig. 5547. stamping monograms on 
letter-paper and envelopes; | 
also, by change of dies, for 
embossing paper, leather, or | 
other materials. The plunger | 
is depressed by the revolu- | - 
tion of the fly and returned | 
by the spring. Monogram- Press. 


Stamp-mill. 1. | Cosgriff's stamp-mill (Fig. 5551) has four stamps a a, sur- 
(M etallurgy.) One in | rounded by a screen }(the front is not shown in the illustration), 
which the rock is. and attached to the rods of pistons working in cylinders, ey 

2 ’ ing | With the steam-jacket ¢ and sole-plate d, are cast in one piece ; 

_ red es : peters the whole is adjustable to different hights upon the pillars ee 
ig es which are lifted by means of nuts, so that it may be lowered as the stamps wear 
y water or steam- | away. Steam is admitted alternately above and below the pis- 
power. tons by slide-valves working horizontally in the chests /, and 
| operated partly by the steam and partly by the conical upper 

The ordinary form con- ends of the piston-rods rising and falling in the caps g g, through 
sists of a row of vertical jeyers 4 A and connecting-rods. Each piston and its stamp may 
age ek pos a Begiin be worked independently. ; 

’ ‘S In| The stamping is done wet ; the ore is fed into the ar! on i 
Pr seca n in ay bag > and, falling centrally between the stamps, is equally distri uted 
Stamping- Press for Orna- >: ee e ens toeach. The crushed material passes through the screen into 


ments and Jewelry. driver by steam or water 
power, and the cams are ar- 
ranged upon it in a spiral series, so as to lift the stamps con- Fig. 5550 


secutively instead of simultaneously. This makes the draft . 
upon the power of the engine more uniform, as one or more of 
the stamps are constantly being lifted while others are descend- | 


ing. 
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“ Fly” Stamping- Press. 
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STAMP-MOISTENER. 
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Stamp- Mul. 


flows ; the finer particles are carried off by spouts into the ex- 
terior trough /. 

Fig. shows a mill of two batteries of six stamps each, 
worked by an undershot water-wheel. 


2. (Oul.) 

The stamping-mill for the trituration of oleaginous seeds, 
nuts, and fruit does not differ substantially from those used for 
the comminution of ores. The mortars are arranged in a row 
the latter sliding in guide-bars as they are 
the wipers on the horizontal shaft, which 


beneath the mate 
Each stamp makes two blows at each revo- 


ee lifted 

is driven by gearing. 
lution of the shaft. 

’ At the ends of the machine are two wedge-presses, wherein 
the oleaginous magma is pressed after the pounding of the 
stamps. See Orm-MILL. 


the annular trough &, into which a constant stream of water 


Fig. 5562. 


= 


Stamp- Mill. 


for moistening 


Stamp-moist’/en-er. A wet 
ternal-revenue 


the gummed side of postage cag 
stam ps. 

Stamp-press. One for attaching stamps to let- 
ters, envelopes, or other articles. A postage-stamp 
affixer; or one for attaching internal-revenue stamps 
to dutiable articles. 


| pawl holding the feed-wheel, the latter 
the resilient power of the spring 
—, ready to be cut off and affixed on 
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Instrument for Affixing Stamps. 


The descent of the affixer causes the spring connecting with 

the feed-wheel to be tightened, and 5 4 releasing the spring- 

rotated by means of 

and feeds a stamp forward 
the descent of the latter. 


Stanch. A flood-gate for accumulating a head 
of water in a river to float 
boats over shallows, when 
it is allowed to escape. 

Stan/chion. 1. (4rchi- 
tecture.) A post, pillar, 
or support. 

2. (Machinery.) A 
principal post of a frame ; 
especially one giving lat- 
eral support. 

3. (Nautical.) a. A post, 
to which man-ropes are 
attached at a gangway or 
stairs. 

b. Pests which support 
the quarter-railing, net- 
ting, awning, ete. 

4. (Shipwrighting.) 
Stancheon ; stanchel. A 
post for supporting the deck-beams 
of wooden and iron vessels. 

In iron ships they are 
adie ttn yen perience 
are made about three to four inches di- 
ameter. They consist of simple round 
_ bars, to which is welded at each end a 
-* gmall cross, to form the head and foot, 
having two holes in each, by which they 
are bolted to the beams or keelsons above 
and below. 

5. The vertical bars of a stall for 
cattle. 


Fig. 5554. 


Cattle-Stanchion. 
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— In the example, the stanchion- is 
=, si pivoted so as to swing horizon ; the 
== c movable stanchion-bar is pivoted the 
= lower arm and locked in the upper one. 
Stan’chion-gun. 1. A small 
cannon mounted on a pivot. 
2. A boat- for wild-duck shoot- 


ing, mounted on the gunwale. 

Stand. 1. (Microscope.) The 
table on which the object is placed 
) to be viewed. 

2. A piece of furniture on which an object is to be 
placed ; as a wash-stand, a flower-stand, a sewing- 
machine stand, etc. 

Stand’age. (Mining.) Space for water to accu- 
mulate in. ; 

Stand/ard. 1. (Shipbuilding.) A knee-timber @ 
above deck, having one erect and one prone arm, 
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STANDARD-GAGE. 


bolted to the bitt 5, or other object, and to the deck 
c and its ; 

2. A flay. The standard of the 
United Kingdom of Great Britain and 
Ireland quarters the ensigns of Eng- 
land, Scotland, and Ireland. It lost 
the horse of Hanover when William 
IV. died ; the horse has of late been 
quartered at the ‘‘ Prussian Arms.” 

3. (Carpentry.) A post or vertical 
Deck-Standard, piece in a truss. A strut. 
4. (Machinery.) A vertical princi- 
post of a machine-frame. 

5. (Vehicle.) An upright rising from the end of 
the bolster to hold the wagon-body laterally. 

6. (Husbandry.) The sheth of a plow, projectin 
downward from the beam and affording a place o 
attachment for the 
mold-board and land- 
side. 

7. A measuring de- 
vice for men or horses; 
the first expressed in 
feet and inches, the 
latter in hands and 
inches. 

8. The determinate 
legal fineness and 
weight of coin, or the 
fineness of metal in 
other forms, so far as 

Plow-Standard and Attached Controlled by law. See 

Portions. also under CoIN, page 
591. 

The standard of gold and silver at the United States Mint is 
900 parts pure metal, 100 alloy. 

Pure gold, 23.22 grains = $1.00. Hence the value of an 
ounce is $20 67.183-. 


Pure silver, 857.03 grains = $1.00. Hence the value of an 
ounce is $1 $6.166+. 


Standard gold = $18 60.465-+- per ounce. 


Standard silver = $ 1 22. per ounce. 
Gold double eagle = 516 _ troy grains. 
Gold eagle = 258 troy grains. 
Gold dollar = 25.8 troy grains. 
Silver dollar = 412.5 troy grains. 
Silver half-dollar = 192 troy grains. 
Copper cent = 168 troy grains. 
Nickel cent = 72 troy grains. 
Bronze cent = 48 troy grains. 


Silver coin less than one dollar is issued at the rate of 384 
grains to the dollar. , 

The nickel cent contains 88 parts of copper and 12 of nickel. 

Nig new bronze cent contains 95 parts of copper and 5 of tin 
and zinc. 

The British standards are: Gold, 22/,, of a pound, equal to 11 
parts pure gold and 1 of alloy; silver, 22/,,, of a pound, equal 
to 37 parts pure silver and 8 of alloy. 

A troy ounce of standard gold is coined into $8 17s. 10d. 2/7, 
and an ounce of standard silver into 5s. 6d. 

Copper is coined in the proportion of 2 shillings to the pound 
avoirdupois. 

The relative value of gold and silver has been variable. 

Herodotus mentions it as 13 to 1. 

Plato mentions it as 
Menander mentions it as 

Livy, B. c. 189, 

Julius Cesar exchanged at 
Barly Emperors (average), 
From Constantine to Justinian 
Modern times, from 


9. A unit of value. See Unit. 


Stand/ard-gage. A for verifying the di- 
mensions, or any particular dimension, of articles, or 
their component parts, which are made in large num- 
bers, and required to be of uniform size. ne prac- 
tice of making each corresponding part exactly simi- 
lar was first adopted with government small-arms, 
and has since been generally applied to fire-arms, 
sew1ng-machines, machine-made watches, and many 


1. 
i: 
1 to 17 tol. 
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STAN DING-RIGGING. 


other articles. By this means eve Tt fits ac- 
curately in place when assembled with its fellows to 
form the complete article, without the necessity of 
trimming or filing. See list under GAGE. See also 
ASSEMBLING, page 171. 

Stand/ard-knee. (Shipbuilding.) a. A bent 
timber, having one branch fastened against the up- 
right side of a beam, and the other inst the 
ship’s side. One fayed vertically to the vessel's 
side, beneath or above a beam, is a hanging knee. 
See STANDARD. 

Stand/ard-piles. (Hydraulic Engineering.) In 
a coffer-dam. Piles placed at regular intervals apart 
and connected by runners. 

Stand/ing. A term applied to a relatively sta- 
tionary portion of an object which has several parts, 
one or more of them moving. As, — 

; : t at 

The standing part of rope; the main pordon around which 
the end is hitched. 

The standing pulley of a compound system ; that attached 


to a permanent object: the runrzer moves, shifte ite position as 
the object moves, etc. 


Stand/ing-block. (Navztical.) That block of 
a tackle or purchase which is attached to a station- 
ary object, in contradistinction to the block which 
moves as the fall is hauled in or paid out. The 
latter block is called the running-block. 

Stand/ing-bud/dle. (Mining.) A trough filled 
with water, in which pieces of lead ore are placed 
and stirred with a shovel. 

Stand/ing-part. (Nautical.) Of ahook. The 

rt attached to a block or chain, by which power 
is brought to bear 
upon it ; the part 
opposite to the 
point. 

Of a rope or 
tackle. The part 
made fast to the 
object ; in contra- 
distinction to the 
fall or part pulled 
upon. 

Stand/ing- 
press. A heavy ~ 

ress for book- 

inders or other 
trades. It is 
named from its 
being a heavy fix- 
ture, in contra- 
distinction to cop- 
| per-plate, hand 
printing-presses, 
and the large va- 
riety of portable 
presses. 

The books are put in thin cases and placed between wooden 
boards, with their backs outward and projecting. The upper 
bed of the press is screwed down by means of a nut and lever, 
and allowed to remain for several hours, when they are ready 
to receive the covering. This may be either of cloth or leather, 
and capt a for both is nearly the same. 

Fig. is a press for smoothing the impression left by the 
type on printed sheets. The platen is lifted by a screw with an 
exterior thread, working within a hollow screw in the axis of a 
bevel gear-wheel turned by a pinion on the shaft of a large 
hand-wheel, to which the power is applied. A pawl, entering 
between two of the adjacent teeth on the periphery of the gear- 
wheel, prevents the latter from turning backward under great 
pressure. 

Stand/ing-rig'ging. (Nawtical.) The fixed 
ropes and chains whereby the masts and bowsprit 
are stayed securely. The term is used in contradis- 
tinction to running-rigging, which is rove through 
blocks and pulled upon. Teinclades, — 


non 


Fig. 5557. 


Hoe Standing- Press. 


Flemisb-horres. Parrals 
Foot-ropes. Pendants 
Gammoning. Ratlines. 
Guys. Shrouds. 
Heel and crupper chains. Slings. 
Horses or ridge-ropes. Stays. 
Man-ropes. Stirrups. 
Martingales. Trusses. 
See RIGGING. 


Stand'ing-vise. See BENCH-VISE. 
Stand/ish. A tray for pen and ink. 
Stand-pipe. 1. (Steam-engine.) A boiler sup- 
ly-pipe of sufficient elevation to ena- 
le the water to flow into the boiler, 
notwithstanding the pressure of the 
Mm steam. 
Y 2. Stand-pipes are also used on the 
eduction-pipes of steam-pumps to ab- 
sorb the concussions arising from pul- 
sations and irregularities, caused by the 
unavoidable employment of bends and 
change in the direction of pipes. Stand- 
pipes for this purpose are erected on 
the eduction-pipe, as near the pump as 
possible. 

3. (Hydraulic Engineering.) <A 
curved vertical pipe, arranged as a part 
of the main in water-works to give 
the necessary head to supply elevated 
points in the district, or to equalize 
the force against which the engine has 
to act. 

To avoid the expense of tall struc- 
tures and the exposure to freezing in 
winter, the use of compressed air-vessels has been 
recommended. 


An open-ended safety-pipe may be placed above the bend of 
the siphon, and rising 20 or 30 feet to allow the water to rise 
when the pressure is excessive. When the water passes through | 
the discharge leg at a slower rate than it is injected, it forms a 
column in the pipe on the apex of the siphon, and eventually « 
runs over the top, if the disparity between the supply and de- | 
mand be maintained. 

The stand-pipe of the West Philadelphia Water Works, erected 
by Henry Howson in 1864, is a tube of boiler-iron 5 feet in di- 
ameter and 130 feet high, forming an ornamental column, with 
a base of cut stone and a spiral staircase terminating in a plat- 
form. 

The stand-pipes of the London Water Works are of the follow- | 
ing hights : — 

New River 
Chelaea 


Fig. 5559. 


- Stand- Pipe. 


84 to 146 feet. 
85 to 185 feet. 
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Fig. 5560. 


Stand- Pipe for Steam- Pump. 


West Middlesex........ eta tiaee ewes 122 to 188 feet. 
Grand Junction.............ceseeeree 100 to 151 feet. 
TAMDGEH isos ow SoS adeeaced yr aswwasns 85 feet. 
East London..........2..ceccecencees 60 to 107 feet. 
The combined engine power is equal to 4,000 horses: delivery, 
7,000,000 ,000 gallons annually. The horse-power is in excess ; 
a reserve being kept. 8,500,000 gallons are by each horse- 
power annually, to hights varying from 60 to 188 feet; mean 
hight, 100 feet. Daily supply, 90 ons per house. The New 


River Company supplies daily 700, persons with 40 gallons 
of water per head, at an expenditure of 4 cents per 1, gal- 
lons. 

At Wolverhampton, England, water from a well 140 feet 
deep was pumped over a stand-pipe 180 feet in hight, making a 
lift of 820 feet. This was done to give the necessary pressure 
in the mains, there being no summit reservoir. 

At the Erie, Pa., Water Works is a stand-pipe 220 feet in 
hight, resting on a rock elevated 14 feet above the water, mak- 
ing a total elevation of 234 feet. It is 5 feet in diameter, and 
is made of boiler-iron, the uppermost sections being 3;,, inch, 
and the lowermost? ,, inch thick. It was erected by commen- 
cing with the top section and adding the lower ones in reguler 
order, the whole being hoisted as each section was added, by 
means of a derrick and pulleys. 


Hights to which Water may be projected through Engine- Pipes 


under Pressure. 
| & ie 

: $ .& 2 ‘ 38 
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4. (Gas.) .The vertical pipe leading from the re- 
tort to the hydraulic main. 
Stang-ball. (Projectile.) Two half-balls united 
by a bar. A bar-shot. 
Stan’hope. (Vehicle.) A sporting phaéton. 
Stan’/hope-lens. A lens of small diameter, with 
two convex faces of different radii, and in- 
closed in a metallic tube. 
Stan/hope-press. A form of hand 
rinting-press. A great improvement in 
its day. See Fig. 3948. 
Stan’na-ry. (Mining.) A tin-mine, 
or tin-works. 
Stan’no-type. (Pholography.) A pic- 
ture taken upon a tinned iron plate. A &7- sranhope- 
type. Lens. 

Stapes.. (Surgical.) A bandage for 
the foot, making a figure-of-8 round the ankle. 

Staph’y-lo-plas/tic Op’er-a’tion. (Surgical.) 
That for cleft palate. See STAPHYLORAPHIC IN- 
STRUMENTS. 

Staph’y-lor'a-phic In’stru-ments. (Surgi- 
cal.) Instruments for operating for cleft palate. The 
edges of the cleft are pared, ligatures are passed 
through them, and they are brought together. 


Uraniscoplastic instruments are allied to the former, being 


Fig. 5662. 


STAPHYLOTOME. 


Tiemann's Staphyloraphic and Uraniscoplastic Instruments. 


ured in operations for engrafting in cases of deficiency of the 
soft palate. 

a, double-edged staphyloraphy knife. 

b, seizing forceps. 

ec, Sims’ adjuster, for wire sutures. 

d, tenaculum, for pulling the velum aside, holding the edges 
of flaps, ete. 

e, Whitehead’s spiral needle, for sutures. 

, curved scissors, for dividing the muscles, 

es Whitehea:'s knives, for paring the edges. 
, Sayre’s periosteotome. 
t, Sins’ wire-twisting forceps. 
j, Goodwillie’s periosteum-levator. 
k, Goodwillie’s oral saw. 


Staph'y-lo-tome. (Surgici/.) 
operating upon the uvula or palate. 

Sta’ple. 1. A bow of metal for holding a hook, 
ring, or lock-bolt. 

2. (Foundry.) One of the pieces of nail-iron, a 
few inches long, on one end of which flat disks of 
thin sheet-iron are riveted. They do the work of 
chiuplets in steadying and holding down a core, but 
differ from them in having the sharper end thrust 
into the sand till the distance of the plate, set by a 
gage, gives the required thickness of metal. 

8. Fiber for manufacture : cotton, flax, wool. 

4. (Mining.) a. A shaft uniting workings at dif- 
ferent levels. 

b. A small pit. 

Sta'ple-knee. (Shiphuilding.) An iron knee 
with two arms, one bolted to the under side of a 
deck-beam, the other to the top 
of a hold-beam; the middle 
portion to the ship’s side. A 
staple-ledging knee, or deck- 
standard knee. 

Sta’ple-punch. The staple- 
punch has two points, and is 
used to prick blind-rods and 
slats for the reception of the 
staples which connect them. 

Star. (Purotechny.) 1. Asmall 
piece of inflammable composi- 
tion, which burns with a col- 
ored flame, depending on the character of the in- 
gredients employed. — 


A_ knife for 


Fig. 5564. Fig. 5565. 


Staple- 
Knee. 


Staple- 
Punch. 


They are usually formed by pressing the composition, while 
wet, into acylindrical moid, and afterward dredging with mealed 
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STARCH. 


powder. Sometimes the composition is formed in a large cake, 
which is afterward divided into cubical pieces. 

They are used as ornaments for rockets, for filling wooden 
shells, and in Roman candles. 

The following recipes are given for different colored stars: — 

White. 4 niter, 2 sulphur, 1 mealed powder; or 9 niter, 8 
sulphur, 2 antimony. 

Yellow. 1 charcoal, 1 sulphur, 6 nitrate of soda; or 20 
chlorate of potaxaa, 10) bicarbonate of soda, 5 sulphur, 1 mastic. 

Red. 6 chlorate of potassa, 20 nitrate of strontia, 4 gum dam- 
' mar; or 2) nitrate of strontia, 12 chlorate of potash, 11] sulphur, 

2 charcoal, 2 antimony, 1 mastic. 
"Blue. 2 chlorate of potassa, 1 ammooniated sulphate of cop- 
per, 1 gum dammar, or 20 chlorate of potassa, 14 carbonate of 
copper, 12 sulphur, 1 mastic. 

Green. 12 chlorate of potarsa, 24 nitrate of baryta, 8 eul- 
phur, 1 lamp-black ; or 12 nitrate of baryta, 28 chlorate of po- 
tassa, 15 sulphur, 1 mastic 

Violet. 9 chlorate of potasea, 4 nitrate of strontia, 6 sulphur, 
1 carbonate of copper, 1 calomel, 1 mastic. 

Proof apirit, in which gum benzoin bas been dissolved, is 
used for giving consistency to the mass, 


2. The series of radial spokes, forming handles, 
on the roller of a copperplate or lithographic print- 
ing-press. 

3. (Printing.) A reference mark (*) used in 
printing. An asterisk. 

Star/board. (Nuautical.) The right-hand side 
of a vessel, looking from aft forward ; in contradis- 
tinction to port, which was formerly called larboard. 
| Starch. Starch and cotton goods originated in 
‘the East. The institutes of Menn, 800 B. c., refer 
| to the stiffening action of starch on fabric. 


Pliny informs us that starch was prepared from wheat by the 
inhabitante of Chio. The method of starching linen was pub- 
licly taught in Eugland in the year 1560 by a Dutch woman, a 
’ Mrs. Dingham, the wife of Queen Elizabeth's coachman., She 
| charged £& 5 for showing the process, and £ 1 extra for showing 
| how to manufacture the starch. This was 260 years before 

Beau Brummel, who made his grand début in starched cravats. 
| Starch is found in the cells of all plants except fungi, in the 
, form of minute granules, varying in diameter from ! ,,, to!) 

ofaninch. It is composed of 24 parts carbon and J euch of 
| oxygen and hydrogen, being nearly identical in composition 

with cellulose, into which it is chanced by heat or the action of 
sulphuric acid. Its color is changed to a deep blue by iodine, 
which thus cerves as a delicate test of its presence. 

The granules are separated from the gluten and other prin- 
ciples by washing, and form aninsoluble precipitate, being only 

| mechanically suspended in the water. When dried and exam- 
' {ned through the microscope, they are found to be made up of 
concentric layers, and appear beautifully colored under the in- 
| fluence of polarized light. Though constructed on one general 
type, the granules obtained from each kind of plants have in 
| general peculiar characteristicx, by which their origin may be 
readily determined. 

Those from the potato are among the largest, while those of 
the cereals generally are much smaller. The granules of arrow- 
root resemble those of the potato, but are somewhat smaller. 

Treated with dilute sulpburic acid, or heated to 30U° Fah., 
starch is converted into dextrine, or British gum, which is 
largely employed as a cheap substitute for gum-arabic. By 
farther ebullition with the dilute acid, this substance is trans- 
formed into glucose or grape-sugar. See DEXTRINE; SuGaR. 

The same process occurs in the germination of seeda by the 
action of the peculiar substance called diastase into which the al- 
bumen of the seed is converted under the influence of wannth and 
dampness. The rame action takes placcin the process of malting. 

| In England, wheat is generally used for making starch, the 
ordinary process being as follows : — 
The grain, crushed between rollers, is thoroughly wetted and 
allowed to stand for 4 or 5 days, until fermentation takes place; 
it is then removed to a vat, where more water is added, and al- 
: lowed to ferment for from 2 to 3 wecks, when the mass ja trans- 
| ferred to a stout basket, where it is washed by a continuous 

stream of water, and at the saine time stirred with a shovel un- 
| til the starch is completely separated from the bran. 

It is received in «a back or vat beneath, from whence it is 
taken and strained through hair-sieves into cisterns, where it 

i is allowed to settle for 24 hours, after which the water above is 
decanted by tap-holes at different levels in the side. The up- 
per part of the deposit, termed s/imes, ia removed, and the lower 
and impure starch is again agitated with fresh water and passed 
through a finer sieve; when the atarch has subsided again from 

{ the atrained liquid, the latter is drawn off, the second sliones 

are removed, and the remainder is again agitated with water 
and passed through the sieve. It is now allowed to become 
solid by evaporation, a little smalt or artificial ultramarine 
wided to give it the required bluish tint, and any trace of acid 

; removed by the addition of an alkali; while still moist it is 

| Shoveled into boxes lined with fine canvas, and having perfor- 

! ated bottoms When tulerably ury it is cut into pieces 5 or 6 


STARCH. 


inches square, partially dried, and finally stoved to render 
it completely so. 

In this country, Indian-corn and also potatoes are very 
generally used for making starch : potatoes are prepared by 
thoroughly washing and then crushing in clear cold water ; 
the resulting starchy matter flows into vats beneath, where 
it is allowed to settle, and is afterward washed one or more 
times, dried in stoves and packed ; the refuse of the potatoes, 
the pomace and skins, being carried off by a current of 
water. These factories are small, and only operate during 
the latter fall and early winter, requiring as they do plenty 
of cold water, fermentation in this case being inadmissible. 

The application of maize to this purpose was patented by 
James Coleman in 1841, and was successfully practiced in 
the ensuing year at Oswego, N. Y., by Thomas Kingsford. 
The Kingsfords at present have probably the largest starch 
factory in the world, having bins five stories in depth, capa- 
ble of holding 2,000,000 bushels of corn, and turning out 
annually some 4,000 tons of starch. 

From the bins the grain is passed through fanning-mills, 
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STARTING STEAM-CYLINDER. 


Fig. 5567. 


which remove impurities, and is then conducted to large —)~ 


vats, where it is macerated and softened to facilitate the 
separation of the albumen and gluten. After this process it 
is ground and pulped by a series of burr stones and heavy 
iron rollers,and is next transferred to drums or sieves, where 
the starch is washed out by the action of water, the non-fari- 
naceous portion remaining within the sieves being finally al- 
lowed to escape through openings at their ends and conducted 
away to receptacles, whence it is taken and used as food for 
cattle. 

The starch is received in vats, where it is agitated by means 
of stirrera operated by water or steam power, and is supplied 
with water and chemicals to purify it. When the superfluous 
water has been partially withdrawn, and it is in a semi-fluid 


} 


state, it is run into molds, where it settles into solid cakes, 
which are broken into square cakes ; these are placed in a kiln 
and dried at a low heat, and the cakes are scraped to remove 
impurities, which appear as 4 yellow crust on the surface. They 
are now again dried, causing them to fall into little pieces, 
which assume the peculiar forms so well known. They are then 
packed into barrels or boxes, according to quality. The high- 
est grades, as corn-starch for puddings, or matzina, being ground 
fine, measured, and automatically put up and pressed in the 
packages by an arrangement of devices which prevent wastage 
and obviate the production of dust. | 
Various forms of apparatus are used for washing out and drying | 
the fecula ; the general principles of all, however, being similar. 
. In the apparatus | 
Fig. 5566. (Fig. 5566), thepulpy | 

mass passes m 
the trough a to the | 
vibrating separator : 
D, having at bot- 
tom a bolting-cloth, 
and supplied with | 
water from a piped; | 
the feculous matter | 
is received in a vat, | 
as EF. After set- | 

tling, the water is 
drawn off and caus- , 
tic alkali added. 
The contents of the 
vat are then agi- 
tated and trans- 
ferred to a winding, 
inclined trough 3, 
where the starch is 
deposited while the 
luten is dissolved | 

y the alkali. The 
starch is then trans- 
ferred to another 
vat, as G, agitated 
and washed with | 
water, after which 
it is again allowed 
to settle, drained 
and dried. 

The drying-room 
(A, Fig. 5667) is pro- 
vided with a series 
of racks K, has ven- | 
tilating openings C 
D, and is heated by 
pi EE. The 
cakes of starch are 
conveyed to the 
chamber by trucks 
running upon 
tracks and trans- 
ferred to the 
shelves. 

An incombustible starch, according to Hager. is made by 
uring 50 parts hot water upon 10 parts pulverized burned 
nes, and adding gradually 6 parts sulphuric acid. The mix- | 


Starch- Machine. 


Starch Drying-Room 


ture is kept in a warm place, and occasionally stirred for two 
days, when 100 parts distilled water are added and the solution 
filtered; to the filtrate, a soluble phosphate of lime, are added 
5 parts sulphate magnesia in 15 distilled water, and enough 


| ammonia stirred in to impart an ammoniacal odor. The pre- 


cipitated double phosphate of ammonia and magnesia is filtered, 
dried, and pulverized. Two parts of the powder are mixed with 
1 tungstate of soda and 6 wheat starch, and a little blue car- 
mine added. For use, it is mixed with twice its quantity of cold 
water, and sufficient boiling water stirred in to form s slimy . 
liquid, in which the goods are immersed. 


Star-fort. (Fortification.) Inclosed works hav- 
ing alternate salient and reéntering angles ; the faces 
form with the flanks angles greater than a right 
angle. 


A star-fort may be constructed either on a triangle or a 
square ; in the former case it has 6 salient angles, and in the 
latter case it has 8. 

Each face may be 90 yards long, 
and in construction is divided into 8 
equal parts. On the middle one an 
equilateral triangle is erected. 


Star-gage. (Ordnance.) An 
instrument for measuring the 
diameter of the bore of a can- 
non at any part of its ee 
It consists of a graduated brass tube carrying four 
steel points at one end ; two of these are movable, 
and are pushed outward by means of a tapering 
slider in the tube, enabling small variations in the 
caliber of the piece to be accurately measured. 

Starling. (Hydraulic Engineering.) An in- 
closure consisting of piles driven closely together 
into the bed of a river, and secured by horizontal 
pieces at the top. The space between the rows of 
piling, being filled with gravel or stone, forms an 


Star-Forts. 


effectual protection for the foundation of a pier. A 
sterling. 

The starlings of the piers of the bridge erected across the 
Euphrates by Semiramis (1944 B. c.), to unite the two portions 


of the city, are distinctly described by Diodorus Siculus (B. 0. 40). 


Start. 1. (Hydraulics.) One of the partitions 
which determine the form of the bucket in an over- 
shot wheel. Strut. 

2. (Mining.) The lever of a crab or gin, to which 
the horse is attached. 

Start/er. An apparatus for giving an initial mo- 
tion to a machine, especially such as may be at rest 
on a dead-center. Used in sewing-machines, steam- 
ss Se ete. 

tart/ing-bar. (Steam-engine.) A hand-lever 
for starting the valve-gear of a steam-engine. 

Start/ing-bolt. One used to drive out another. 
A drift-bolt. 

Starting Steam-cyl'in-der. (Steam-engine.) 
A small low-pressure engine, used for starting a large 
marine engine. 


STARTING-VALVE. 


Start/ing-valve. (Steam-engine.) a. A device 
introduced by Bourne in 1852. A small valve used 
in starting the main valves of large steam-engines 
when setting the engine to work. 


Bourne, in 1836, introduced small cylinders to move the link 
motion which controls the 
action of the valves of the 
main engine. 

b. A valve adapted for the 
Giffard Injector. It has an 
interior valve a and a larger 
valve b. The range of the 
former relatively to the la€- 
ter, in which is its seat, is 
regulated by the play allowed 
by the nut c. Opening of 
the valve a, by pulling the 
lever ¢, allows a small but 
=== sufficient body of steam to 

) pass, to raise the water. 

Another pull opens the 
valve b and starts the in- 
jector. ; 

Start/ing-wheel. 
: (Steam.) A wheel oper- 
ating the valves in starting the engine. 


Starting-bars and starting-gear have a similar pur- 


pose. 

Star-wheel. (Horology.) A wheel having radial 
projections, which engage with a pin-on the hour- 
wheel, employed in repeating-clocks. Also used in 

meters and registers. 


Fig. 5569. 


Starting- Valve for Gifford In- 
jector. 


The drop and attached pawl are carried by a 
Fig. 5570. 


ring, and are 
lifted by pins on the disk. The pins 
escape first from the pawl, which 
drops into the next space of the star- 
wheel. When the pin escapes from 
the drop, the spring throws down 
the drop, whose pin strikes the pawl ; 
this acts against the side of a tooth 
and gives the star-wheel a partial 


revolution. 

State-room. 1. (Navti- 
cal.) A small cabin, usually 
Star-Wheel (from Me- for two passengers, on a steam- 

chanical Movements). er. 

2. (Railway.) An _ apart- 
ment on a sleeping-car. In the example, the rooms 
open into a side passage, and the doors of the rooms, 
when swung open 90°, cross the passage, cutting off 
access to the room, and giving space for disrobing. 

Sta’tion. 1. (Shipbuilding.) A long measuring- 
rod, also called a room-and-space staff, whereby the 
positions of the timbers of the frame are regulated. 

2. (Railway.) A stopping-place for trains. 

3. (Surveying.) he 
position of an instrument 
at the time of an observa- 
tion. 

Sta’tion-a-ry En’- 

e. (Steam-engine.) a. 
ne eae peer 
as distinguished from a 
locomotive or portable 
engine. 
ig. 5572 is a perspec- 
tive view of an engine 
manufactured by Wood- 
bury and Booth, Roches- 
ter, N.Y: 

b. A form of engine 
for drawing carriages on 
railroads by means of a 
rope. 

Until 1829, or thereabout, 
the question of the compara- 
tive economy and efficiency of 
stationary engines and loco- 


motives was still undetermi- 
mate. The success of the 
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State-Room on Car. 


‘* Rocket ’? and the counsels of experts determined the question. 
See Rope-RAILWaY. 

Stationary railroad-engines were long used on the inclined 
 pamerey of the Alleghanies when the Pennsylvania Railroad fol- 

owed the Holidaysburg route. 

They are also used on the Morris and Essex Canal, State of 
New Jersey, in raising the boats from one level toanother. See 
INCLINED PLANE. ss 

For a number of years the incline of the London and Bir- 
mingham Railway of England, between the out-town and city 
termini, 114 miles, was ascended by means of a rope wound upon 
a cylinder by two stationary engines, at Camden Town. 

The railway over a part of the Andes to Santiago is operated 
by a rope and stationary engines. 

Sta/tion-bill. (Nautical.) <A list containing 
the appointed stations of all the officers and crew 
of a vessel. 

Sta'tion-cal/en-dar. A device for indicating a 
railway-station. They are of two general descrip- 
tions. 

1. A dial or bulletin-board at a railway-station, 
to indicate the hours of starting of trains for given 
destinations ; or the time of starting of the next 
train for a given place. 

2. A device on board a car, consisting of an end- 
less ribbon or map, which unrolls as the car pro- 
ceeds, and exposes the names of the stations in order 
at a slit as the train approaches the stations, one 
after another. The map of the route, or the list of 
stations, is wound and unwound from a pair of roll- 
ers, which receive motion from some part of the car, 
say one of the axles. ; 

Sta’tion-point/er. A circular plotting instru- 
ment, having a standard radius and two movable 
ones. By laying off two observed angles right and 
left from a central object, and laying it over the 


Fig. 5572. 
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STATION-STAFF. 


objects on a chart, the position of the observer is 
indicated. 
Sta’tion-staff. 
for taking angles. 
Stat/u-a-ry—brass. An alloy of copper, zinc, 
and tin, used for statuary, generally 
bronze. The proportions of the metals used are in- 
definite. Analyses of Keller's statues at Versailles 

ive copper, 91.4; zinc, 5.53 ; tin, 1.7; lead, 1.37. 

un-metal, containing copper 9, tin 1, is frequently 
employed. See Brass ; BRONZE; ALLOY. 

Stat'u-a-ry-cast/ing. 

Herodotus and Diodorus Siculus refer to massive statues set 
up in the temple of Belus, in Babylon, at a date supposed 
to be about B.0. The maasive statues of Memnon, Osy- 
mandyas, and other Egyptian kings, are of stone, and attest a 
great degree of skill, so that it becomes impossible to determine 
when the arts of modeling and sculpture were invented in or 
introduced into the land of the Nile. The Egyptian statuettes 


are frequen’ of metal. 

The Roman Colossus set up by Nero, being a figure of him 
self, was placed before his Golden House, near the site of the 
temple of Venus, at Rome. It was of bronse, the work of Zeno- 
dorus, and Pliny gives its hight as 110 feet, — larger than that 
of Rhodes. 

About 1491 B. 0., ‘‘ he [Aaron] received them [the golden ear 
rings of the people] at their hand, and fashioned it with a grav- 
ing tool, after he had made it a molten calf.’’ — Exodus xxxii. 4. 

‘The smith with the tongs both worketh in the coals, and 
fashioneth it [an idol] with hammers, and worketh it with the 
strength of his arms.’’ — Isaiah xliv. 12 (712 B. o.). 

In the year 120 B.c., a Chinese’general brought back from a 
country north of the desert of Gobi s golden statue of Buddha 
as a trophy. 

** The magnificent statues of brass and iron, which issue from 
the foundries of Tolon-Noor, are renowned not only through- 
out Tartary, but even in the most distant countries of Thibet 
From its vast workshops all the countries which profess the re- 
Mgion of Buddha receive their supply of idols, bells, vases, and 
other utensils employed in their idolatrous service The large 
images are cast in several pieces, and afterward soldered to- 
gether During our stay at Tolon-Noor we saw a single statue 
of Buddha which made in ite various pieces the load of 80 
camels. It was intended as a present to the Tale Lama.” -— 
Ass& Hvuc’s Travels nm Tartary, 1844-46. 

The great statue of Buddha in Nirvana — that is, in a state 
of utter annihilation of external consciousness —is at Kama- 


(Surveying.) An instrument 


Fig. 56738. 
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The Daibutz. Buddha in Nirvana (Kamakura, Japan). 
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STAVE-BILGING MACHINE. 


kura, half a day’s march from Yokohama, in Japan. The 
statue represents Buddha sitting in the Oriental manner, upon 
a lotus. The statue is of bronze, is 60 feet high and 96 in cir- 
cumference at the base. It is hollow, and the interior is fitted 
up as a temple, with images. It was cast about 600 years ago, 
in sections of a few feet square and an inch or more in thick- 
ness. The joints were so well fitted, that after the lapse of 


nown 48 | centuries they are only to be detected by discoloration arising 


from the weather. It is placed on a pedestal 5 or 6 feet high, 
and the head is covered with small knobs representing the snails 
which, tradition says, came to protect Buddha from the heat 
of the sun. 

This statue was received many centuries ago from a far west- 
ern country, doubtless Tolon-Noor, which is yet the great 
sa for the lands over which the religion of Buddha pre- 

ls 


Schwanthaler’s colossal bronze statue of the feminine arm 
‘* Bavaria,”’ is 64 feet high, and erected on a pedestal 30 in 
hight, in front of the '‘Ruhmeshalle,” at Munich. A winding 
staircase in the interior leads to the head, wherein is a cham- 
ber large sap to contain 28 persons. Openings are afforded 
among the curls for viewing the p t. 

The casting was made at five different times, commencin 
with the head. This was in 1844. The bust was the 
portion, and for it 20 tons of bronze were melted. 

The present system of casting statuary from wax patterns is 
as follows : — 

1. Take a cast in plaster sections, which together form a 
matrix. 

2. Cover the inside of the sections with a shell of wax. 

8. Place the sections in position to form a mold. 

4. Fill the inside with clay or slush, to form a core, with sup- 
ports to sustain it independently of the mantle. 

5. Remove theplaster sections, the wax adhering to the clay. 

6. Work up the wax surface into complete form, by hand. 

7. Coat wit rous clay composition to form a mantle. 

8. Bake in a furnace, melting or burning out the wax. 

9. Run the metal into the baked clay mold. 

Figures of large size have been made by the deposition of 
copper by electro-metallurgy upon a core or model of clay. 

he church of 8t. Isaac at St. ice decorated with a 
large number of statues and figures in relief obtained by this 
process. 


Stat’ue. A sculptured figure in stone, or a cast- 

ing in metal from one molded in clay. 
tat-u-ette’. A small statue. Statuettes and 

other artistic forms in plaster are made very closely 
to resemble silver in a ear gr by being covered 
with a thin coat of powdered mica. This powder is 
mixed with collodion and then applied to the objects 
in plaster with a brush, after the manner of paint. 
The mica can be easily tinted in various colors. It 
can be washed in water, and, unlike silver, is not 
liable to become tarnished by sulphureted gases. 

Stau'ro-scope. A kind of polariscope invented 
by Von Kobell, of Bavaria, about 1855, and icu- 
larly designed for investigating the effects of polar- 
ized light upon crystals belonging to different crys- 
tallographic systems. — PoGGENpDoRF, Ann. 95— 
320. 

Stave. 1. (Coopering.) One of the strips which 
compose the sides of a cask, tub, or bucket. 

The undressed strip, as riven or sawn from the 
block, is also called a stave. 

Staves are made by machinery, different machines 
being used for the several operations of 


Sawing. Bilging. Howeling, 
Riving. Dressing. Crozing. 
Chamfering. Shaving. Setting. 
Cutting. Planing. Finishing. 
Bending. Jointing. 


2. One of the boards joined laterally to form a 
hollow cylinder, curb for a well or shaft, the curved 
bed for the intrados of an arch, etc. 

3. One of the bars or rounds in a lantern-wheel. 

Stave-bend’er. A device for bending steamed 
stuff for staves, or holding them in shape after being 
bent. In the example, the steamed staves are 
clamped in a rack and kiln-dried, so as to assume 
and retain the shape required. 

Stave-bilg’ing Ma-chine’. One for bending 
staves to give them bow-shape at the bilge ; also 
their hollowing shape. See STAVE-BENDER. 


STAVE-CHAMFERING MACHINE. 
Fig. 5574. 
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Machine for Bending Staves. 


Stave-cham’fer-ing Ma-chine’. One for bev-_ 
eling the ends of staves at the chine. 


Fig. 5575 is a machine for chamfering the ends of and crozing © 
barrel-staves at the | 
Fig. 5575. same time. A stave 
is inserted in the 
machine, held by | 
two ribs B at the 
ends, and clamped 
between them and 
a central curved bar 
K, by means of two 
vibratable clamps 
L, operated by seg- 
ment rack-levers C 
and pinions at each 
end of the shaft G. 
The croze is formed 
by a toothed cutter 
a,and the ends are 
chamfered by upper 
and lower cutters 
seen at J. Each 
stave, a8 it is insert- 
ed, pushes the pre- 
ceding one forward, 
they occupying the 
same relative posi- 
tion as in the com- 
A pleted barrel, uni- 
A formity is secured, 
J and splitting off the 
wood at the edges 
of the staves is pre- 
vented. See also 
STAVE-CROZING Ma- 
CHINE. 


Stave-croz/ing Ma-chine’. The croze of a cask 
is the kerf on the inside, into which the edge of the 
barrel-head is inserted. The cooper’s croze is a kind 
of toothed plane with a curved face to cut the kerf 
in the cask. The previous rounding of the inside 
of the barrel to make a fair surface to work on is 
done by the howel. The howel may also make the 
chamfer, which is the bevel at the end of the stave 
forming the chine. 


In stave-crozing machines the kerf is usually cut by a saw; 
in barrel-crozing machines the staves, after being set up, 
are subjected to the action of the crozing-saw. In some cases 
two saws and a cutter croze, cut off, and chamfer the stave simul- | 
taneously. Wilde, August 12, 1862; Cutter, June 14, 1870. 


Chamfering and Crozing Machine. 


| 


Fig. 5576. 
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STAVE-DRESSING MACHINE. 


Stave—cut'ter. 
from the bolt. 


In the machine (Fig. 
5577), the stave-bolt 
held upon the swinging- 
resented to 
the curved 


A machine for cutting staves 


the action o 


a on the fixed bed carry 
alternating rollers g A, 
which ee the side 
of the block from coming 
in direct contact with 
the ribs, and permit the 
chips and splinters to 

ass between them. 

hen the stave is com- 
pletely severed, it is 
caught by a iahag, 
and prevented from fall- 
ing k as the table 
descends. 

In Crossett’s stave- 
cutter, Sept. 24, 1861 
(Fig. 5578), the bar a’ 
with the fixed knife a is adjusted as to hight in segmental 
grooves in the heads ¢c by screws dd, and held by set-screws 
behind. The table 6 is pivoted at each end, and is tilted up- 
ward, in order to present the block from which the staves are 


Stave-Cutting Machine. 


riven to the action of the knife ; its rear edge is slotted to re- 


ceive a series of curved vertical guides ¢ e attached to the front 
of a bar connecting the ends of the machine ; chips fall through 
the inters between the ’ opm See also Crozier and Cur- 
rier’s patent, March 29, 1865! 
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Crossett’s Stave- Cutter. 


Fig. 5579 is a machine designed to slice from a block, and at 
the same time saw the staves to an exact length. As soon as 
the stave is sliced off, two adjustable circular saws cut the stave 
to the desired length, it being held in place by two circular 
springs until the next succeeding stave is cut. 


Fig. 5579. 


Stave-dress‘ing Ma-chine’. The machine 
(Fig. 5580) is designed for dressing the inside of 
staves of uniform size, as those for beer-barrels. 


These are held ge a table C, which is traversed back and 
forth upon rollers ) journaled in the bed A, so as to present 
them to the rotary-cutter D. The bottom of the bed has a 


piateney Google 


STAVE-HOWELING MACHINE. 


Fig. 5580. 
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Stave- Dressing Machine. 


curve corresponding to that of the staves to lift them up to the 
cutter in proportion as theircurvature tends to cause them to 
recede from it. The staves may be held down by upper rollers 
or other suitable means. ; 

In Fig. 5581, the rived stave c is drawn in between the two 


Stave- Dressing Machine. 


fluted rollers a b, and presented to the action of convex and 
concave faced revolving cutters, which Aollow and back the 
stave in the direction of its length, dressing the inside and out- 
side of the stave respectively. A weighted lever d regulates the 
pressure on the upper feed-roller. 


Stave-how’el-ing Ma-chine’. The cooper’s 
howel is a pri for smoothing the insides of staves 
or of barrels about where the croze comes. 

Fig. 5582 is a tool in which the howel and croze are combined. 


The crozing portion, shown in the lower figure, is removable 
from the case carrying the howeling bit when the former is not 
needed. 
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» the stave lies upon a bed 


STAVE-JOINTER. 


In howeling-machines the work is performed either on the 
staves separately, or after they are set upin barrel form. In 
the latter case it is frequently associated with devices for crozing 


and chamfering. 
Stave-joint’er. A machine for truing the edges 
of staves, 
+ Fig. 5583 is a machine for trimming the edges 


of staves by a 
‘descending cut, the stave 
lying upon a bed and ex- 
posing the part to be cut 
off over the edge, against 
| which the cutter works 
shearwise. The cutter is 
depressed by a treadle and 
raised by a spring when 
the foot is withdrawn. 

In Crozier’s stave-jointer 
the stave is held in a frame 
and dressed by knives on a 
revolving head. 

Seymour’s machine 


and is jointed by a guillo- 
tine knife. 

In Doane’s machine it 
passes between a pair of 
saws set at an angle with 

| each other. 

Fig. 5584 is a bench at- 

_tachment. The staves are 

clamped in their bent po- 
sition on a frame, to which are 
and a swing plane. 


In Fig. 


Stave-Jointer, 
pivoted a double-acting knife 
, the stave is clamped upon the curve-topped car- 


Stave-Jointer. 


and is passed between the saws, which are carried upon 
ran ben adjustable arbors. See also STaVE-SAWING MACHINE. 


mot Tm 


Jointing- Saw. 
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STAVE-SAWING MACHINE. 


Fig. 5586. 
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Stave- Planing Machine. 


A machine in| 


Stave-plan/ing Ma-chine’. 
which staves are faced by a plane. 

In Fig. 5586, the stave is pushed beneath a stationary plane- 
bit to shave the outer face, and its lower surface is dressed by 
the said: 2 cutter. The pusher consists of a sliding-frame, | 
which is reciprocated by a pitman connected to a radially ad- 
justable wrist on a oe bell-crank, whose other arm has a | 
slot traversed by a pin on the driving-wheel. The driving-wheel 
and rotating crank-shaft are journaled eccentrically, so that the | 
movement of the pin along the slot will cause a slower motion 
in the feeding than in the return motion of the pusher. 


Stave-riv/ing Ma-chine’ One for splitting 
balks of timber into slabs suitable for making staves. 
The slab of rived timber undergoes treatment for 
bending, sawing to a length, hollowing, backing, | 
dressing, chamfering, crozing ; some of these oper- | 
ations, however, are performed after the staves are | 
set up. 


Fig. 5587. 
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Stave Sawing and Jointing Machine. 


7774 plication of the tub-saw, 
YA which acts upon the bolt 
“Aof wood which is raised 


The riving of staves is usually by frow and 
mallet (see Fig. 2108). Dorr’s riving-tool has 
a set of knives in a frame, so as to check the 
end of the balk for a number of staves (or 
shingles) at once. The knives are not quite 
parallel, but haye divergence answering to 
the radial marks in the timber; for instance, 
the medullary rays in oak and some other 
woods, 


Stave-saw’ing Ma-chine’. 
(Coopering.) a. One for sawing staves 
from the log, bolt, or balk. 

b, One for sawing the edges of 
staves, otherwise known as jointing. 
See STAVE-JOINTING MACHINE. 


The machine (Fig. 5587) is designed to saw 
staves from the bolt and joint or impart the 
required bevel to their edges. The bolt is 
placed on the sliding-table C, which is ad- 
vanced while the stave is cut to the required 
circular form by the dished saw D. The stave 
is then transferred to the other end of the 
table, where it is held and bent between the twoclamps d e’, the 
center being supported by the block f The table Fis then ad- 
vanced, presenting the stave to the action of two circular saws, 


_ which are suitably inclined to impart the desired radial bevel to 


each edge. The saws may be brought nearer together or sepa- 
rated, without altering their inclination, by means of a lever k, 
which is engaged with a rack n to hold it in fixed position, 
and actuates a bell-crank arrangement which moves frames 
carrying the saw-spindles. 

Fig. 5588 shows a stave machine using a band-saw, which 
works upon pulleys in connection with adjustable feed-tables, 
so as to render the saw 
available for sawing staves Fig. 5588. 
for vessels of varying diam- 
eters, and also for the saw- 
ing of flat objects, such as 
shingles and headings. 

Fig. 5589 has a circular 
band-saw, or ring-saw, 
hung upon and 
between _fric- 
tion-rollers set 
in a truecircle, 
so that the saw 
is put in mo- 
tion and driven 
by one of the 
rollers. These 


to be adjusted to the circle 
outside as well as inside of 
the saw. 

Fig. 5590 shows the ap- 
plication of the cylindrical 


against it, the reciprocat- Band-Saw Stave-Machine, 

ing, vibratory table, with 

its head-block, being pivoted at such a point as to cause the 
saw to cut a transverse circle on the outside of the stave to 
conform to the outside diameter of the barrel when com- 


pleted. The cams and flanges Q RK act against rollers on the 


Fig. 5589. 


Ring- Saw Stave- Machine. 


Digitized by Google 


STAVE-SAWING MACHINE. 
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Barrel-Saw Stave- Machine, 


ae of the feeding-table, giving the same the necessary vi-. 
ration. 

In Hurlbut’s stave-machine (Fig. 5592), the saws are capable 
of being so adjusted as to give the required bevel to the ed 
of the staves as they are presented to the action of the saws by 
the forward movement of the carriage. The angle at which the 
saws are set varies according to the dimensions of the barrels 
for which the staves are designed. 
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Stave-set’ter. (Coopering.) A device to hold 
staves as they are consecutively set up, in order to 
form a barrel or cask. 

In Fig. 5593, the chine hoop is suspended by clamps over a 
concave table, which holds the head in position to receive the 
staves which form the barrel. When the hoop is driven on to 
hold the staves in place on the head, the clamp is withdrawn 
and the barrel removed from the table. 

Js: 5594 shows by a plan view the independent spring-heads 
Ww hold the staves against the truss-hoop. 

Stav/ing. 1. A casing of staves or planks which 
forms a curb around a turbine or similar water-wheel. 

2. (Forging.) Shortening or compacting a heated 


rod or bar by endwise blows. Upsetting. 
Stay. A lean-to, support, brace, tie, etc., as the 
case may be. 
Of an azxle-tree. 
Of the splinter-bar. 


Of a chain-cable; the transverse piece in a link. 

Of a core-box ; the spindle that supports the core 
in some kinds of hollow castings, as shells. 

Of a crane ; the prop or strut which supports the 


jib. 
Specifically : — 


1. (Nautical.) A strong rope which stiffens and 


Fig. 5591. 


“ol ged a mast in its erect position, by connecting 
its head to some part of the hull, or to a part stayed 
from the hull. 


a. The fore-and-aft stays lead forward in the vessel’s line 
amidshi 


ps. 
b. The back stays pass somewhat abaft the shrouds, and are 
attached to the side of the vessel, at the channels. 
c. The breast and standing stays lead from the mast-heads 
down to the gunwale on each side. 


Fig. 
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d. 
ones. The fore-and-aft stays support the staysails by means 


Spring stays are preventer stays to assist the principal 


of hanks The stays are named from the masts they sup ‘ 
as the fore-stay, foretopmast-stay, maintopmast-stay , and 
| flying-jib stay, the bob-stay, etc. See STAYSAIL. 
e. The triatic stay is connected at its ends to the heads of the 
fore and main masts, and has a thimble spliced to its bight for 
the suspension of the stay-tackle, by which boats, machinery, 
_ and heavy freight are hoisted abean 
Sf. A jumper-stay is a movable stay leading from the head of 
| & mainmast to a pair of eye-bolts in the deck close to the after 


5692. 


Stave- Machine. 
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STAY-BOLT. 


STAY-ROD. 


Fig. 5698. 
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Stave- Setter. 


part of the fore-rigging; the weather jumper-stay alone being 
set up. 


g. A short stay refers to the position of the anchor when it is 
nearly under foot, in heaving in. 


h. To stay a vessel is to tack her. To miss stays is to fail in 
tacking. To Aeave in stays is to put a vessel about by tacking. 


2. (Steam.) a. A rod, bar, bolt, or gusset in a boiler, 
to hold two parts together against the pressure of 
steam, as the tube-stays, horizontal, vertical, and 
water-space stays, etc. 

b. Sling-rods (sling-stays) connecting the locomo- 
tive boiler to its frame. 

__ ¢. Rods beneath the boiler supporting the inside 
bearings of the crank-axle of an English locomotive. 

3. A bar in a frame to prevent lateral deviation 
of another bar. See Truss. 

4. A guy supporting the mast of a derrick, etc. 

5. (Mining.) A piece of wood used to secure the 
pump in an engine-shaft. : 

6. (Apparel.) A corset. 

The garment with busk and stiffening slips of metal, wood, or 
whalebone is a comparatively modern invention. The ancient 
Greeks and Romans had belts and cinctures, but no female 
cuirasees. In the time of Galen, under the Antonines, the 
physicians wrote against these bands, which Interfered with the 
vital functions, but their protests were received then, as pow, 
with indifference. The ladies of the time of Louis IX. of France, 
like the ‘‘ first gentleman in Europe" of nearly six centuries 


later, had their dressea stitched upon them to secure a tight fit 
without creases. Lord Alvanley’s ‘' fat friend’? would stand 


for two hours like a royal Turveydrop, while the wrinkles were _ the stay. 


cut out of his coat and the seams taken up by fine-drawing. 
The introduction of bones and metal into the female breast- 
plate is credited to the court of Isabel of Bavaria, about 1417, 


that a breakage is revealed 
by the leakage 
of water into the Fig. 5695. 
fire. y 
Stay-busk. 
(Wear.) A stitfen- ¢ 
er a a corset. 
tay-chain. 
(Vehicle.) One of me 
the chains which 
connect the ends of the 
double-tree with the fore- 
axle, so as to limit the sway 
of the former. aa are the 
stay-chains, 6 the double- 
tree, c the fore-azle. In car- 
riages, straps effect the same 
end. 
Stay-foot. (Sewing- 
machine.) An attachment 
to the presser-bar of a sew- 
ing-machine to guide a 
| seam-stay in some kinds of ladies’ and children’s 
shoes. 
Stay-gage. (Sewing-ma- 
chine.) An attachment to the 
_cloth-plate to guide a strip 
over the goods or leather, so 
as to be laid upon and sewn 
over & seam to cover and 
strengthen (stay) it. Used also 
as a guide in sewing or trim- 
ming. — 

| Jt is attached to the cloth-plate 
with the flat-headed screw accom- 
panying it, and adjusted so that the 
needle will strike the binding as de- 
sired. Insert the binding as in the seam stay-foot, but pass the 
seam to be stayed above the gage and under the preaser-foot, 
and guide the seam so 
as to stitch the bind- Fig. 5597. 


ing as near the seam 
as is desired. 


Stay-hole. 
(Nautical.) The 
grommet or hole in 
a staysail through 
which the hanks 

| pass ; by the latter 
, the sail runs on 


Fig. 5596. 


Stay- Chains. 


Seam-Stay Gage. 


Stay-lace. A braided strip to fasten a corset. 
Stay-pile. (Hydraulic Engineering.) A pile 


and the illiberal chronicler has suggested that the device was | driven into a bank and affording an anchor for the 


aa to conceal deformity, and stiffened to act ana scoliosis 
re. Catharine de Medici introduced the fashion into France. 

The Emperor Joseph II. proscribed the corset and tried to 
discourage its use by arraying malefactors in it, much as the 
English authorities endeavored to set a seal of condemnation 
upon cotton goods by hanging criminals in cotton shirts. 

The dresses in one loose length, girdled at the waist and se- 
cured by brooches at the shoulders, was substituted by the 
separate waist and skirt in the fourteenth century b 
Enilipy. wife of Edward ITI. of England, and Queen Jeanne of 
Bourbon. 


With the moral and hygienic features of the question this steam-boiler 
Mrchanical Dictionary has nothing to do. The tortoise seems | supports plates 


to get along safely in his carapace, which is the most straitly 
laced armor now extant among vertebrates. The armadillo is 
another notable instance, but his strait-jacket is open all 


down the belly, and allows of expansion, whether the increase | exposed to rupture in 


in girth arise from emotion, sufflation, or overeating. 
* Let me not stay a jot for dinner.’’ — Lear. 


Stay-bolt. (Steam.) A bolt connecting two | the frame of the ma- : 
plates, so as to make them mutually sustaining | rine steam-engine. = 


against internal pressure. It is much used in the 


water and steam-jackets of locomotive and other | truss 


ueen | of steam. 


main piles which form the face of the quay, to which 
it is connected by land-ties, See PILE. 

Stay-rod. 1. (Steam-engine.) a. One of the 
rods supporans the boiler-plate which forms the to 
of the fire-box, to keep the top from being bulged 
down by the pressure 


Fig. 5598. 
b. Any rod in a 
which AW 


against internal strain 
by connecting parts 


contrary directions. “<_-\ 
c. Atension-rod in \\[<— 


/ 
=) 
a ~ 
aA 
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: j Fe a x 
2. A tie-rod in a SE : 
or building, Staysails 


boilers. Ostrander’s stay is tubular; it has a solid | which prevents the 
head outside, but inside is open into the fire-box, so | spreading asunder of the parts connected. 


STAYSAIL. 
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Staysail (Nautical.) A fore-and-aft sail sup- 
ported by a stay of a vessel. 

a, foretopmast staysail. 

6, fore-staysail. 

¢, Maintopmiast staysail. 

d, main top-yallaut-mast staysail. 

e, Mizven-stayxail. 

J, Mizwn-topmast staysall. 

g, main-royal staysail. 

It is usually three-cornered. 

The parts and appliances are known as, — 

.The aead, — the upper corner. 

The tark, —the lower forwani corner. 

The cleto, — the lower after corner, 

The leech, — the after edge. 

The sheet, —a rope for hauling aft the clew. 
The halyard, — for raining. 

The doton-haul, — fur lowering the sail. 

Stay-tack’le. (Nautical.) Tackle suspended 
from the triatic stay, and used for hoisting in heavy 
butts of water, freight, boats, blubber, ete. 

Stay-wedge. (Locumufive.) One of the wedges 
fitted to the inside bearings of the driving-axles, to 
keep them in their proper position in the stays. 

Stead. 1. A frame, as of a bed. 

2. A building, as a homestead, The steading is 
the collection of buildings, say the house, stables, 
barns, and other out-houses of a farm. 

Stead’y-pin. 1. (Founding.) One of the pins — 
generally three or four, in one flask — which, by fit- 
ting into holes in the dugs of another, enable ‘the two 
parts to be restored to their original position after | 
the pattern is drawn. This term is also applied to , 


the dowels or pins which hold patterns together 


a 


when the whole is made in two or more parts, for 
convenience in molding. 

2. A dowel-pin in a sectional structure. 

Steak-crush’er. A household implement to 
mash tough steaks before cooking. 

The instrument is clamped to the table and the steak passed 


between the rollers, the upper one of which is smooth and the 
lower one corrugated. 


Steak-mash/er. In Fig. 5600, the top roll tends 
to roll the steak in one direction, while the other 


Fig. 5600. 


Stcak- Masher. 


roll acts tae it in like manner in the opposite di- 
‘rection ; the 


fibers are thus twisted and rolled while 
being mashed. 

Steal’er. (Shiphuilding.) The endmost plank 
of a yore-strake, which stops short before reaching 
the stem or stern 

Steam. The elastic aériform condition of water 
heated to the boiling-point. 

A steam-boiler from which a hot-air blast or an 
air-blast mixed with steam is blown into the fire to 
urge the combustion is shown in Hero's ‘‘ Spiritalia.” 
See folio edition ‘* Veterum Mathematicorum,” Pari- 
siis, MDCXCIIL., a copy of which is in the Patent- 
Ottice Library. 
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| Name Nationality Invention. Date 
| Tere 3 avnsckeaee ine’ ei) Greek. ace ieee paces Rotary ateam-engine (recotl principle)..... 0 2.0.00. Tere B.c. 15) 
Mere .c33 sees el eecewues (PPO coud wires gee eis Cylinder and piston in pumps.... 0.2... 00. cee eee eee ees a 
HBrG ok Mee wewden sian Greek. cece iscnodute ts Water fountain caused by pressure of fteam...........065 — 150 
Anthemius.......--06.6 . | Lydian ...... eoeeeee | Stenin caldron and excape-pipe.... 2... cece eee cece cece wees A.D. 540 
ere th: cnc eo ss saeenens Prone bisc4kci cn eden Steam-played OTgan.......- 6. cee cece cent cee n enon cees seaees 100 
Leonardo da Vinci ...... Ttaliniics. ce hens ses SEGNT PUN sha Sch oo Axe Sa Sean A Ae OSS Ess 6 OSS eRe 15) 
Blasco de Garay? ....... Spanish ............ Steamboat (Barcelana) ..6 ccc cee eee ewe eenes 1543 
Baptista Porta. pO ELIE crow eee Atte 4 . | Steam water-clevator (boiler and reserroir separate).. Sees 1600 
' Solomon de C ua? Stee athe Prench 2icsi.tan cc e8 Steam water-clevator (dotler and reservotr tdentical).......... 1520 
Giovauni Branca ....... | Italian ............. Steam-blast to rotate fan-wheel applied to pumping and grind- ae 
AN 2 oo Bh ee Ree Se aw ee nah an ewe eats 6 
Marquis of Worcester . English ....... ..... | Steam water-clevator (f10 boilers acting alternately)......... W055 
Marquis of Worcester ... | English ............ POUT WAY COCK ci6.5 652s 5. PEGS eae eee Go beans slot baticaarn eg By ae as 1655 
Dr PAP iss oreee cet es | PROnCR edi essen Steam water-clevator (separation af the steam and water by a 
float ina cylindrical reservoir) oc. ccc ee cee eee 1695 
Dr. Papin: oo. ccs eeeee ws Protich:<. 200 ¢ Sods Steam water-elevator (charging reserrotr by atmospheric press- ieee 
WERE) aio d 5 Gated alle tae seta: ts Be OM a le ages Sy gS AE GAD BAS TARE soit 
Dr. Papin ............ oe | Prenchiesvcnsceossn8 Atmospheric engine (piston raised in a cylinder by steam be- 
neath tt, and returned by atmospheric pressure)... 0.0.06 1695 
Dr. Papin ....... eicowda.  Prenel sy240ceass es Air-chamber (on the water eduction to correct the intermittency 
. OF ING DISCNATEC) po ndink de vRS esas ENE SASS sca eS 1695 | 
: Dr. Papin ........ eee Préenchisc:ccaveadenss SatutvevalWe ceo. ncachoin shia date. inna leivena daw caaewens 1505 
| SAVORY 4 occas eeasee les Br lish 226466 cance Injection condensing spray (the tacuum steam-pump)........ 169s 
Neweomen ....... .eee. FEnylish ............ BRojler separate from cylinder ....... 00. cee cee cece tec e ees ‘ 1795 
| Newcomen ...........45 English ..........4. Winli ing: Boalt sso 605 oe Anew aoindintacedu nave teaeaceaaus 1705 
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Name. | Nationality. Invention. Date. 
Newcomen .......¢....- | English ........... Separation of the steam and the water to be raised from mu- 
; tual contact or contact with the same parts..... Rees A D.1705 
Potter asc cece esas English 2-:.<vswces.| ValvG GOAT ccd sinnoc hi 8 aioe Sng eee a vee 4 Se oe eee ew Beas 1716 
Leupold....... nea cues German .......066. Effective steam pressure on piston in non-condensing engine. 1720 
Al OO scsaicann dew tas English ....... ..+. | Steamboat (Aydraultc propeller)... ....cceeec es Pn nee 17 
Hull....... ere ..o. | English ........0.. Steamboat (stern-wheel)......0006% dee dow hed earwinal eioeate ee : 1737 
Smeaton ............-. | English ........ ... | Boiler with flues............... eens Fiddaa'gare Suites ee 1750 
Bernouilli..cscessseceee French ...0-...e00. Steamboat (artificial fins)..... ew wwaeeds Sethe wis: woven lon awe ee 1167 
Genevois .......0ceeceee | Swisd .......0e0 -. | Steamboat (duck’s-fvot) ..... DGa Sb Ole ere SPE RG ee Sebo ees 1767 
WOUe ce cccdue ees eeais English ......... ... | Jacketing the cylinder................. vation cx eeadaeeees bare 176 
WAG aiseacieae ie tenccas English............ | Separate cODdeNKEr. 2... 6. cece cc cece cee cece eect cveveces 1769 
Walt rinse sneecens oa English........... ae CRAM S54 ca gases de te eae aaahens eer ee Te Tee TT 1789 
Wall cos knee eta Satins lith......-see0- | Alr-pump for engine ......... cece cee c scene ence plese ae aae es 1769 
Watt: .cscc8 eae eae pene English........ ose. | Double-acting engine........ cc cece ccc cece cece cece cece 1769 
Walt ® 206s. ceeeves ...-- | English.......... .. | Rotary, direct-action engine (with annular cylinder, pistons, 
and valvular QOUtMents). oc. cccccccccccncccncccscccecees 1769 
Symington ............. | Scotch .......00.00 Steam-carriage...........6. re ere eer er ae rT ee 1770 
Watt nico aurs Seer English .....ccceane EX PpatisiOl) CURING 55655 s bese wees dene wns Sse eases Maelars 17 
Walt iciess ie beanie cae | English. ........00. Arrangement of connecting-rod, crank, and fly-wheel........ 1780 
Waltescccetieeenetens  Enylish..... seeaves | DOUDI@- ODZING coisa cheese ese eer hee Meiet cbse eer ee sees eens 1781 
WAU sicicure ce ew eeee cs i English ....eeseees - | Sun and planet Motion.... 2... cece cece eee e rece tec e eens tees 1781 
JOUNOY shcdeneewrea acs I French .... ee... . | Steamboat (Suone). cc... cece cc cn ence ceee cece neeeeceseace 1781 
Rumpey......-..eeeee- American .......6. . | Steamboat (Aydraulic propeller, Potomnac).... cs... cecnceaves 1782 
WAC penser nse eee ten English............ | Steam-driven tilt-hammer .............. cee e enone weee eens 1783 
Evans .......00.06. eooee | American ......eeee Sted =CAPTiN RE 6 cod a6 asd ee sated SWE OS ae HWW Reel ae aaene es Sms 1783 
Watt ....... rere ee ' English .........06. Parallel Mott ies coasaivisie ae ciainat ke sep ieee aes eiaaes 1784 
Murdoch ........ sh phaewaciate | Enylish........... «| Stenn-C aria re sa vo sis. Ses aay ihe koi eet viewing hee eee ea ONS 1784 
Bramah......eeceeeceee Enylish........... . | Rotatory engine on ecrew-propeller shaft............eeee eee 1785 
Bites ace s2eeGa news ace | American....... ... | Steamboat (reciprocating paddles, Delaware)........ esters 1786 
MANOR care sina acn ataeteee any English, ......ceeee Steamboat (paddle-swheels) occ cece c cnc cece cee n cee nece sens 1787 
Symington ........-.04. Beotch..... cece eens Steamboat (side paddle-wheels, Dalstcinton). 0... 0.0.60 wees 1788 
Symington aie aierds V Seite Hacawencine eee Steamboat (middle paddle-wheels, Forth and Clyde Canal).... 1x9 
CVADB o.ccesccecccecees | AMCTICAN....0.005 Stern-wheel (Schuylkill) ..... 0.000. cece eee peaaewnesian re 1789 
Pith cas vtave ces eeeeees American ..... 2.00. Steamboat (sereto-propeller, New York)........ baa g ae eas 1789 
Trevethick ....0..6+.-2. Welsh..........026 | Locomotive (Atgh pressures... cece cece cee cee cree wees rons 1802 
Symington .......00.206 | Scotch... sc cece eeee Steamboat (“ Charlotte Dundas )...0..eceeecees duce ate 1802 
Fulton....ccece-sevcees | AMCTICAN, ...0..008 Steamboat (stde-paddles, Seine)........ (weevils i puseee tates 1803 
Evans ....cccccoccceces | AMOCPICAN ....050005 Steam-dredye ........0cee eee e cee ee ween ones ohh eters deans 1803 
Fulton.........-.-+--.. | American .......... | Steamboat (side-paddles, ‘‘ Clermont,” Hudson) .......... hs 1807 
Woolf........ecce.see.. | Bnglish............ | Double-cylinder expansion-engine.......... Kecnkeks KeeenKee 1504 
Stevens ......e0-+-5+0+- American .......... Steamboat twin screw-propeller (Hudson).........ecsceevees 1804 
Niepce .......e0.eeeeee | French..........-+ | Hot-air engine carriage... .. 2... cece cece cece een eees CiAa-waud 1806 
Stevens ....ccescocesece | American .......... | Steamboat (‘‘ Phaniz,’’ New York to Philadelphia).. eee 1808 
Blenkinsop. .... 2.20.00. | English......-.+-. LOCOMOTIVE o665, cfs Se i ae Sy ee as Ree UNeaew a eerbeks 1811 
Bell....... éninseseseeeee ( BCOtClizie se tee vues Steamboat (“ Comet,” Clyde) . isms wae aie Was Oe CAs eee 1812 
Heley vias ccees vane bee's: | ENA wicce oscen ce Locomotive (‘ Puffing Billy’)... ay Giao ase Raha sac ae anes esate 1812 
Dodd ....... ee err al 11a] | emraree ne a arena tran Steamboat (‘* Majestic,” English WOES) See kins We Gh ow de NO 1813 
Koeuig...... Sueeloe ooo | German........0.-- | Steam printing- PYORN i i956 os io WE ae LEE OS NR RRS ea 1814 
Bells ositawnawuass ..ee- | English.......- wees | ** Comet steamed from Glasgow to London ................ 1815 
Captain Rogers ..... ..-- | American .......... Ocean steamboat (“‘ Savannah,’ 350 tons, crossed the Atlantic) 1819 
POTKING sens pines caw see American ......+66. Steam-Qun .. 2. sees ceee cece ence ceseeneceeeecee aes cree aces 1824 
Stephenson .........6. «| English.......+00e- LeCOMOtl VG :c4o ss ca ag arian ke ne See SA Ae eeweIees 1824 
Johnson ..... eoveveness | Buglish ....c0ce0ee - | Steamboat (‘‘ Enterprize,” to India, around Cape of Good 
Hope) asia cus wee ta eee aaah oan a Meee? ie Wisk. x 1825 
Stephenson ........... . | English........ dane Rocket 1OCOMOIVO? 25) 655 deo Unilin anata vay wosak cena yoees 1829 
ee re ee ere Dutch ........see08 | Steamboat (‘* Curagoa,” from Holland to West Indies) ...... 1829 
Naamyth .......ceceeees English........- éos:| BCOANISNATDING! 4460.0 ssc <aa Ma dv wae ete nw as Vo aeewred 8 1838 
Pee rer er ree re ree | English ........e066 | '* Great Western,” 1,340 tons, crossed Atlantic in 18 days.... 1838 
ee er eee eee cer BniZhish: ws sone s ces “ Strius,” crossed Atlantic in TY dayn .... 2... cece cece wees J&38 33 
SoMa Lehane Ne tage «| English. .......... | ‘‘Arcatmedes,” screw, government vessel .........cceeeeeeee 1&38 
Cunard packets......... | English ........e0- - | Line of mail packets, Atlantic........ eee ee eee Tae 1840) 
** President’ ....0.-eene American ..... 5006 Passenger vease] (lost), Atlantic ....cceees cece cece ee eece wees 1841 
iSbehe Re deee Se WeasT eoeee) English ..........06 | 'S Great Britar.s,”’ screw, Atlantic ........ cece eecece ec ee ees 1843 
Narmyth...ccccescsesee EBnylish ........266. Stennis HAN Ae l eveni adh che eae bled ak RAS GH Os Ui REO 1845 
COUN DR i555 ison Se eee ae American.......... | Line of mail packets, ‘6 Pacific,” ‘‘ Baltic,” etc., Atlantic .... 185) 
ind leks ach Buabhome ay eco ..ee | English..... eoceece | Great Eastern,” Atlamtic.........cccccceecen ccc weeceees 1858 
pe aeteia's chy sana eswees French. cs.4ankacan 1 Lae Gloire,” armor plates, government vessel........66. 1849 
eee Cee ee | English............ | '* Warrior,” armor plates, porerouient Weisel... .. ccc cece cees 1860 
W IANS oe eee cle sic ' American........6.. | Cigar Bhai Te as ak nic Poe eis cami eae eas Beene 1860 
Ericsson ........ malate American....... ove | * Montlor *? (Timby’s turret), government Vessel.....seeceee 1862 
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APPLICATIONS OF STEAM (continued). 


STEAM. 


* Watt also introduced, at various periods, the rotary-ball governor, which he devised from the old windmill governor; the 
throttle-valve; floating water-gage ; steam-gage ; steam indicator and register; packing the piston with lubricant instead of water. 


Terms used: — 


Pressure, the elastic force expressed in pounds per square 


inch. 


Temperature, the heat indicated hy a thermometer. 
Density, the weight of a unit of its volume compared with 


that of water. 


Dry steam; steam without water mechanically suspended 


therein. 


High-pressure steam ; steam at a preasure considerably above 


the boiling-point. 


In England, a pressure above 25 pounds to the square inch 
is often spoken of as high pressure. 


In America, above 60° 


Relative volume, the space occupied by a given volume com- 
pared with that of the water which produced ft. 


Pure steam ; 


in which the water ia perfectly vaporized, pone 


being held in mechanical suspension, 


Wee steam: 


in which portions of water have passed off with 


the vapor, and are held in mechanical suspension. 
Saturated steam ; same as wel steam. 


pounds to the square inch. The customs vary. 


square inch, as the case may be. 


| Lote-pressure ateam ; 
| 
4 


below 25 or 50 pounds pressure to the 
See previous definition. 


Superheated steam; that which has been brought to a tem- 

perature higher than the boiling-point corresponding to ita 

| pressure, so 28 to be in the condition of a permanent yas. Alsc 
| known as surcharged steam, anhydrous steam, or steant-gas. 
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In the following table and calculations, the unit of measure is 1,700 cubic inches. 


ELASTIC Force, TEMPERATURE, VOLUME, AND DENSITY OF STEAM. 


From a Temperature of 32° to 387.3°, and from a Pressure of .2 to 408 Inches of Mercury. 


Elastic Force per Square 
Inch. 


Elastic Force per Square 
Inch 


Tempera- Tempera- : 
gett Volume. ture, |__| Volume. | Density. 
In Mercury. | In Pounds. In Mercury. |In Pounds. 
: Ins. Lbs. Cub. Ft. Deg Ins. Lbe. Cub. Ft. 
2 .098 187407 264.3 15.48 37 ( 001371 
35 221 108 170267 265.9 77 52 38 712 001404 
40 .263 129 144529 267.5 79.56 39 695 .001438 
45 316 155 121483 269.1 81.6 40 67 001472 
50 315 184 103350 270.6 83.64 41 664 001506 
56 443 217 88388 272.1 85.68 42 649 00154 
60 524 257 75421 273.6 87.72 43 685 OO1574 
65 616 302 64762 275 89.76 44 622 001607 
70 tal 65862 276.4 91.8 45 610 001639 
75 861 417 40771 2778 93.84 46 598 001672 
80 1 49 41031 279.2 95.88 47 586 001706 
85 1.17 578 35393 280.6 97.92 48 516 00178 
90 1.38 -666 O25 281.9 99.96 49 001778 
95 1.58 174 26686 283.2 102 50 554 001806 
100 1.86 911 22873 284.4 104.04 51 544 .001888 
103 2.04 1 a 20598 285.7 106.08 62 A 001872 
106 2.18 1.068 19693 286.9 108.12 53 525 001904 
110 2.53 1.2% 16667 288.1 110.16 54 516 0019387 
115 2.93, 1.431 14942 289.8 112.2 55 001968 
120 8.33 1.632 13215 290.5 114.24 56 600 002 
126 3.79 1.857 11723 291.7 116.28 57 492 002032 
130 4.34 2.129 10328 292.9 118.32 58 484 002066 
135 i) 2.45 9038 294.2 120.36 59 477 002096 
140 5.74 2.813 7 295.6 122.4 60 47 002127 
145 6.58 3.1 7040 296.9 124.44 61 468 .002159 
150 7.42 8.638 6248 298.1 126.48 62 456 002192 
155 8.4 4116 5559 299.2 128.52 63 449 002227 
160 9.46 4.635 4976 300.3 180.56 64 443 002257 
165 10.68 6.23 4443 301.3 132.6 65 437 002288 
170 12.18 5.94 8948 802.4 134.64 66 481 00232 
176 13.62 6.67 3538 803.4 186.68 67 426 002362 
180 15.15 7.42 3208 304.4 138.72 68 419 -002386 
185 17 8.33 2879 805.4 140.76 69 414 -002415 
190 19 9.31 2595 306.4 142.8 70 , 408 002451 
196 21.22 10.4 307.4 144.84 71 i 403 002481 
200 23.64 11.58 2118 308.4 146.88 72 898 002512 
205 26.18 12.8 1932 809.8 148.92 73 893 -002644 
210 28.84 14.18 1763 810.8 150.96 74 888 002577 
211 29.41 14.41 1730 811.2 153.02 75 883 -00261 
212 80 14.7 1700 : 812.2 155.06 76 379 002638 
212.8 30.6 15 1669 : 813.1 157.1 77 874 .002678 
214.5 81.62 16 1618 : 814 159.14 78 870 002708 
216.8 82.64 16 1573 : 814.9 161.18 79 866 .002782 
218 33.66 16.6 1530 : 815.8 168.22 80 862 002762 
219.6 84.68 rf 1488 : 816.7 165.26 81 868 .002793 
221.2 85.7 175 1440 , 817.6 167.3 82 354 002824 
222.7 85.72 18 1411 ‘ 318.4 169.34 88 850 002828 
224.2 87.74 18.5 1377 : 819.8 171.88 4 846 00289 
225.6 38.76 19 1348 : 820.1 1738.42 85 | $42 .002923 
227.1 89.78 19.5 1312 : 824.8 183.62 90 826 003076 
228.5 40.8 20 1281 : 828.2 193.82 96 810 .008225 
229.9 41.82 20.5 1253 ‘ 332 203.99 100 292 .003389 
2315 42.84 1225 : 835.8 214.19 106 282 .008546 
282.5 43.86 21.5 1198 : 339.2 224.39 110 | 271 .00369 
233.8 44 88 1174 : 842.7 234.59 115 259 .O03861 
235.1 45.9 22.5 1150 000869 345.8 244.79 120 261 .008984 
238.8 46.92 23 1127 .O0O886 849.1 254.99 1% 240 A 
237.5 46.94 23.5 1105 000904 352.1- 265.19 130 238 
238.7 48.96 24 1184 000922 855 275.39 136 224 
- 239.9 49.98 24.5 1064 000939 357.9 285.59 140 218 
241 61 p25) 1044 000957 360.6 295.79 145 210 
243.8 53.04 26 1007 000993 363.4 306 150 205 
246.5 55.08 | & 973 | .001027 366 316.19 166 
247.6 67.12 28 941 001062 368.7 826.89 160 
249.6 59.16 29 911 001097 371.1 836.59 165 
251.6 612 30 00118 378.6 346.79 170 
253.6 63.24 81 857 001166 376 357 175 
255.5 65.28 82 833 0012 378.4 367.2 180 
257.3 67.32 88 810 001234 6 377.1 185 
259.1 69.36 3 788 001269 382.9 387.6 190 
260.9 71.4 35 187 001304 884.1 397.8 196 
262.6 73.44 86 748 001337 387.8 408 200 


STEAM-ATOMIZER. 


Steam-at’om-iz-er. (Surgical.) An instru- 
ment in which steam is employed for generating 


spray from a medicinal liquid when applied lo- | 


cally in that 
form. 


Fig. 5601 consists 
of a sheet-metal case 


Fig. 5601. 


en handle /, and hav- 
ing a dome-shaped 
boiler at top for con- 
taining water. For 
use, the safety-valve a 
S is removed, the boiler 


and the lamp e light- 
ed. The spray-tube c 
» is inserted in the cup 
6 which contains the 
liquid, and the spray- 
tube d inserted in its 
socket. 
steam from the tube d 
causes the fluid to rise in the tube c, and be finally ejected in a 
shower at its top. The combined face-shield and drip-cup g 


Steam- Atomizer. 


serves to direct the jet of spray upward or downward, and as a . 
— for any fluid which is not forced through it. See | 
TOMIZER. 


In Fig. 5602, a is the holder, containing a spirit-lamp, over 
which is the boiler 6, provided with a safety-valve and a wooden 
ring, 80 that it may be removed with- 
out burning the 
leading from the boiler, into which 
the blunt-pointed canula d is in- 
serted and ed with perforated 
pieces of india-rubber or leather, by 
means of a screw ¢. The sharper- 
pointed canula f is inserted in the 
bottle containing the liquid, and 
when steam is generated in the boiler, 
it, issuing from the canula d, first ex- 
hausts the air from the bottle, and 
then the liquid, rising in the canula /, 
is dissipated in the form of spray. 


Steam and Smoke En’- 
gine. The name given to a 
form of engine in which the 
expansive force of the heated gases from the fire is 
combined with that of the steam. 

Oliver Evans’ volcanic engine was of this class. 

Bennett's also, U. S. patent, 1838. See AERo- 
STEAM ENGINE, pages 20 — 23. 

Steam Bell-ring’er. (Railway Engineering.) 
A device for ringing the bell of a locomotive by 
steam pressure from tlie boiler. 

In Fig. 5603, the piston-rod a is attached directly to the crank 
of the bell, which is caused to ring automatically by opening 
the cock of the induction-pipe and moving the piston until one 
of the tappets 4 b' strikes the end of one of the valve-stems c c’. 
To stop the bell, hold the handle d so as to leave the bell in a 
perpendicular position. It is not necessary to shut off steam. 
The valve ¢ receives steam in the center, and exhausts at the 
ends ; relief: passages 7 f allow the air or vapor in the ends of the 


cylinder to escape around the piston, and, by removing the re- 
tance, permit the piston to yield to the momentum of the 


Fig. 5603. 


Steam-Atomizer. 
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provided with a wood- , 


half filled with water, | 


The blast of | 


d; c is a tube | 


STEAMBOAT. 


| bell until it stops. It may also be rung by hand by means of 
the handle d. 
Steam-blow’er. 1. A blower driven by asteam- 
engine. 

2. A blower in which steam is mingled with the 
_air-blast. 
In Fig. 5604, D is a fan placed in a chamber adjoining the fur- 
nace. Steam from the boiler is admitted through the pipe G to 


the hollow shaft of the fan, and serves to turn the reaction- 
Fig 5604. 


— 
Ue . 
seeetsease KE 4. 


} 
| 


| 


Steam- Blower. 


wheel E which rotates the fan. The current of air produced 
_ by the fan is mingled with the escaping steam and forced into 
the furnace beneath the grate. 

Steam/boat. A name applied to a vessel pro- 
pelled by steam. The term especially belongs to 
steam river-craft ; ocean-going craft being called 
steamers, steamships, etc. 

The problem of the application of steam to the 
propulsion of vessels occupied many minds before 
the design was schompltah ad, Some had even gone 
so far as to make plans and test them. 

Blasco de Garay, 1543, the Marquis of Worcester, 
1655, Denys Papin, 1695, Savery, 1698, and others, 
had prophesied, proposed, or tried steam naviga- 
tion. 


The modes of propulsion were applied in the following order 
as to date: — 


Hydraulic propeller. .............00002 iannnke 1730 
Stern PSAMIe WHOS ¢ 4 vics.is 004 pwase Sessds es xeire 1787 
PIUDMELORE siicse cigars cers seshasesccens ws 1757 * 
CONG a4 cescae cud ssadiaadtaxe diese hinsanees en 1785 
Bide paddie-wheels ..........@..ccccccccees sees 1787 
Duck’s-foot side paddle-wheel ................48 1788 
Middle paddle-Wieel «6.60. v0.56 45 cc ck iwend seagceeey Lt 

Sets of reciprocating paddles............... oo» 1789 


See list under Steam, See also PROPELLER, pages 1808, 1809. 


pa J 


i in’s Steamboat in 1695, by the : 
Destruction of ri agp ag Pe ane rt gs by the Barge 


sateen ey Google 
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Fig. 5605 shows a view of Papin’s boat as it existed in the revived, and several vessels have been built in England to test 
imagination of M. Figuier. It is next to impossible to ex- | it. See HYDRAULIC PROPELLER. 
aggerate the merits of M. Denys Papin of Blois, but it will not | In 1786, John Fitch, a watchmaker of Philadelphia, made 
be safe to warrant the illustration given by his lively country- Are his plan of paddling a ship by steam, the device resem- 
man. The device of using wheels instead of oars, the propelling . bling vertical paddles, six on each side, working alternately His 
power being men or animals, was employed by the ptians , vessel was launched on the Delaware in 1788, and performed ber 
and Romans in their war-galleys. hen the Romans passed trip of 20 miles to Burlington, where she unfortunately burst 
over to Sicily they were transported thither in ships moved by | her boiler, and whence she floated back to the city. She was 
wheels, set in motion by oxen. _ repaired, and made several subsequent trips. The cylinder was 
Dr. John Allen, of England, in 1730, suggested the use ofthe 12 inches diameter, had 3 feet stroke (a, Fig. 5607). 
backwardly discharging pump, now known as the hydraulic pro- In 1796, he tried a steamboat, 18 feet long, 6 feet beam, on 
peller. | the Colleet Pond, New York City, where the ‘‘ Tombs” prison 
Ip 1737, Jonathan Hulls published a pamphlet in England now stands. The screw and paddie-wheel are said to have 
describing a method of propelling a vessel by steam, for which been used coactively in this vessel. 
he had secured a patent. He proposed placing the wheel at the Fitch went West, died suddenly in 1799, and was buried at 
stern, that being the proper place for it, because water-fowl] | Bardstown, Kentucky. 
pushed their web feet behind them. He used an atmospheric William Symington, in 1788, applied a steam-engine to the 
steam-engine, and obtained a rotary motion by an arrangement ° 
of cords and pulleys. This was before Watt’s application of the Fig. 5608. 


crank to the steam-engine. See CRANK. 

In 1757. Bernouilli (French) and Genevois (Swiss) experi- 
mented with steamboats, the first using a kind of artificial fin, 
and the latter the duck’s-foot propeller. 

In 1775 we are informed that M. Perier navigated a small 
steamboat on the Seine, 

In 1781 the Marquis Jouffroy constructed and ran a steam- 
boat on the Saone. Fig. 5606 shows the peculiar features of the 
engine and the mode of propulsion of the boat. The duck’s 
foot seems to have formed the type. The boat was 140 feet | 
long, 15 feet beam. 


Patrick Miller’s Steamboat (1788). 
| 
| pleasure-boat of Patrick Miller, of Dalswinton. This boat was 
furnished with side paddle-wheels, and was laid up in the win- 
ter. In 1789 a boat 60 feet long was propelled on the Forth 
and Clyde Canal at the rate of 7 miles an hour. Patrick Miller. 
published an account of the invention in the year 1787. 


Fig. 5609. 


Marquis de Jouffroy’s Mode of Propelling Boats. 


ye 1782, James Rumsey, of Sheppardstown, Va., made a pub- 
experiment on the Potomac with a boat about eighty feet 
long, and propelled by a steam-engine working a vertical pump 
in the middle of the vessel, by which the water was drawn in at 
the bow and expelled through a horizontal trunk at the stern. 
She went at the rate of four miles an hour when loaded with 
three tons in addition to the weight of her machinery, one third 
of aton more. The whole machinery, including boiler, occu- 
pied a space but little over four feet square (see 6, Fig 7). 
In 1786, Benjamin Franklin and Oliver Evans suggested sub- a ie 
stantially the same mode of propulsion, namely, the power of F ; : 
steam upon a column of water received at the bow and ejected Miller's Boat, Dalswinton, Scotland ( from his Plan in 1787). 
at the stern on a line with the keel. The plan has been lately 


. Symington’s steam-vessel, constructed in 1789, had a central 

Fig. 5607. space running lengthwise between the two boats, which were 
," i -% placed side by side and decked over. Each boat was 25 feet long 

and 7 feet beam, and the engine was placed on a platform. The 
engine had 4-inch cylinders, and drove a couple of paddle- 
wheels, fore and aft of the engine, which was placed amidships 
j The engines were atmospheric, and their pistons were connected 
Yh, below to an oscillating lever, or beam, much as in the present 
— manner. Chains proceeding from the upper sides of the pistons 
| ff f f () passed over a pulley above, and the motion of this pulley, made 
. — continuous. was transmitted by an endless chain and pulleys to 


Ss Wi Bi : 
Nara, PAE NDS 6m a pulleys on the shafts of the wheels. This was substantially the 


owe. ~ 


NTS 


same contrivance for changing the reciprecating toa rotary mo- 
tion that involved the use of a ratchet and was adopted by Hulls, 
52 years before. 
Tn Symington’s second boat (‘‘ Charlotte Dundas **), 1802, Fig. 
5410, we find that he still kept the trough extending from stem 
to stern of the boat, but abandoned the wheel forward of the 
engine, and also Hull’s chains and pulleys, adopting instead 
the double-acting steam-engine, connecting-rod, and crank in- 
| vented by Watt some years previous to the time of the trial- 
trip of Symington’s single-wheel steamboat 

| Fulton called to see Symington, and took a trip with him. 
| Symington designed his boats for passenger or freight trans- 


pigneeaney Google 
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Symington’s Steamboat, ‘‘ Charlotte Dundas.” 


portation on canals, or for towing other boats on canals, and 
does not seem to have used them in river, much less in ocean 
navigation. 

His boat was used to convey passengers rather as a curiosity 
than as a regular business. ts were towed by it in the canal 
at the rate of 34 miles an hour. It was abandoned from the 
fear (that still attends their use) that they would wash and in- 
jure the canal banks. 


Fig S60 


The Machinery of the ‘‘ Charlotte Dundas.” 


Oliver Evans’ Sele ter Je he aa was built in 1789, by order 
of the Board of Health of Philadelphia It was a flat scow, with 
a small steam-engine on board for working the mud-raising 
machinery, and propelled itself 14 miles on wheels to the 
Schuylkill, and then, by means of a stern paddle-wheel, navi- 
gated the river to its junction with the Delaware, and up that 
stream to Philadelphia. 

Oliver Evans was a very ingenious man, and Jefferson re- 
marked in regard to his patented hopper-boy, that it was ‘‘ too 
valuable for any man to have an exclusive right to it.’ A 
curious reason truly. Jefferson, in the liberality of his own 
heart, carried the anti-monopoly idea to an extreme. 

In i802, Oliver Evans agreed to build a boat to run between 
New Orleans and Natchez on the Mississippi. The high-pressure 
engine was built in Philadelphia, the boat in Kentucky, but 
the boat was destroyed by a hurricane before the engine arrived, 
and the latter was used to run a saw-mill for a Jong period. 

In 1804, John Stevens, of Hoboken, N. J., built a steamboat 
at his own foundry and shops, the motive-power of which was 
a screw-propeller with an engine supplied by a flue boiler, 

In August, 1897, Fulton's boat (the ‘‘ Clermont’’) started 
from New York for Albany. The Legislature of that State had 
promised to any persons who would accomplish the distance by 
a steam-vessel in 35 hours the exclusive use of the waters of the 
Hudson for steam-navigation. The ‘‘ Clermont ” performed the 
trip in 32 hours. Mr. Stevens built the steamboat ‘‘ Phoenix,” 
but was precluded from using it on the Hudson by the monop- 
oly of Fulton. It was then placed on the water between New 
York and New Brunswick, when Mr Stevens conceived the 
project of sending it around to Philadelphia by sea, which he 
successfully carried out. 

In 1808 it left New York for Philadelphia, in charge of his 
son. Robert L. Stevens. On the a storm arose, but the 
‘* Phoenix’’ made a safe harbor at Barnegat, whence it pro- 
ceeded to Philadelphia, and plied for many years between Phila- 
delphia and Trenton. This steamer was the first to navigate 
the ocean, and accomplished the distance between New York 
and Philadelphia in three days. 

After the monopoly of the waters of the Hudson by Livingston 
and Fulton had ceased, Robert L. Stevens built the steamboat 
** New Philadelphia,” and it started off at the speed of 13} miles 
an hour. The increase of speed was due to the false bow, mak- 
ing a sharp cut-water 


In 1827, R. L. Stevens completed and placed upon the Hudson 
the double-engine, large steamer ‘‘ North American,’ which 
accomplished the distance between New York and Albany in 
about nine hours. 

In 1834, Mr. Stevens established the Camden ferry line in con- 
nection with the Camden and Amboy Railway, and subsequently 
invented the present usual system of connections between pistons 
and cranks, and also the division of the paddie-board into portions 
arranged like steps, so as to prevent too great jar on the water. 

The machinery and boat of Stevens’ screw-propeller is shown 
in Fig. 4747, page 2071. The machinery is still preserved in the 
Stevens Institute of Technology in Hoboken, N. J.; in 1844 it 
was again placed on a boat, which it propelled at the rate of 8 
miles per hour, 

Mr. A. L. Holley claims for the Messrs. Stevens of Hoboken 
that they were the originators of many, if not most, of the im- 
provements in modern naval warfare. He claims that the 
Messrs. Stevens, father and son, either originated, or first de- 
veloped, the following important features of modern naval war- 
fare: Twin screw, 1805; armor plating, 1812; inclined armor, 
1812 and 1841; training guns by rotating the vessel, 1812 and 
1862; engines and screws below water in war-vessels, 18°1; 
large engines to work expansively at ordinary times, and with 
maximum power in action, 1841 ; concentrated fuel, (working to 
petroleum ?) 1841; iron hulls for war-vessels, 1541 ; wrought- 
iron rifled gun, 1841; the Armstrong lead-coated elongated 
shot, 1841; concentrated protection, a central battery, a belt of 
armor at the water line, and a shell-proof deck, 1843 to 1854; 
protecting the hall by immersion to fighting-draft, by means of 
water let into compartments for the purpose, 1843 to 1854; 
wrought-iron engine-framing, and a wrought-iron ship of 420 
feet length, 1843 to 1854; loading a gun below deck by steam 
power, 1862. 

We now come to a man whom success crowned, Fulton, Per- 
haps in the fullness of the meed of praise the claims of others 
have been not fully regarded. He had the benefit of the pre- 
vious experiences of Hulls, Jouffroy, Ramsey, Rumsey, Syming- 
ton, Evans, and Fitch, and the choice of six diflerent nodes of 
propulsion, each of which had been used by one or other of his 
predecessors. He was not slow to acknowledge his indebted- 
ness (see his letters to Bell), worked faithfully at his boat and 
machinery, and achieved success, 

Much unnecessary acrimony has been shown in Great Britain 
in reference to the respective claims of the American trio, Rum- 
sey, Fitch, and Fulton (stated in order of date), and those of 
Symington and Bell. The hard words have been principally 
bestowed upon Fulton, because he was manifestiy the most prac- 
tical and successful. The ungenerous and untruthful remarks 
seem frivolous to one who has read the pleasant and confidential 
correspondence that took place between Fuiton, Bell, and Mil- 
ler, the latter being the person that bore the expense of the 
Symington experiments. 

Had it been possible, it would have been better for the Brit- 
ish journalists to have written the ‘‘ History of Steam Naviga- 
tion,”’ leaving out the name of Fulton. A parallel experiment 
has made by the same parties in writing the ‘* History of 
Electric Telegraphs,”’ leaving out the names of Henry, Draper 
Morse, Farmer, and others. Of course they have not heard o 
Hughes, Phelps, Edison, Stearns, Little, Anders, Pope, and 
Ilouse. One such treatise (?) is before the writer, and its com- 
placent appropriation of all the glory is amusing. by 
Fulton visited Symington about 1801 or 1802, and they had a 
pleasant chat and a trip together eight miles up the Forth and 
Clyde Canal. Fulton spoke highly of his host’s boat, and re- 
ferred to the value of steam-vessels on the vast rivers of the 
United States. After the death of the Duke of Bridgewater, 
and the abandonment of Symipgton’s plans as unsuitable for 
canals, the inventor ran his boat into a creek, where she rotted 
away, and the ingenious mechanic died a disappointed and im- 
poverished man. He was fuithful in his day and generation, 
and will not be forgotten in the history of steam-navigation. 
Mr Bell visited the boat in its desolate condition. 

Robert Fulton was born in Little Britain, Lancaster County, 
Pa., in 1765, and studied as a watchmaker. He afterward 
studied as a painter with Benjamin West. He brought forward 
his ideas of steam-navigation in 1793, and corresponded with 
Lord Stanhope on the subject in 1794. He took out three 
British patents, —a double-inclined plane to be used in trans- 
portation, a flax-spinning machine, and a rope-machine. He 
submitted his plan for improving canal navigation to the British 
government in 1796, and patented it in 1797. He pursued the 
subject in correspondence with Earl Stanhope during his stay 
in France, which continued seven years During this period he 
made experiments with his submarine and torpedo boat Chan- 
cellor Livingston had designed to avail himeelf of the conditional 
grant in 1798 of the State of New York for navigating the Hudson 
by steam, and being U. 8. Ambassador in Paris during the period 
of Fulton’s residence there, they became mutually interested in 
the projects for steam-navigation. Experiments on the Seine were 
instituted, and in 1803 a paddle-boat 60 feet long was launched 
on the river. A previous boat had been broken in two by the 
weight of machinery. Fulton returned to the United States in 
806, and, in concert with the Chancellor, commenced the build- 
ing of the “ Clermont,” of 160 tons. This vessel was launched 
on the East River, and was fitted with the Boulton and Watt 
steam-engine, purchased for the purpose in England. 
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Fulton's Steamboat, “ Clermont,’’ 1807. 


Fulton's boat, the “ Clermont,’’ ran in 1807, and had the fol- 
lowing proportions : — 
Leugth, 133 feet. 
Depth, 7 feet. 
Breadth, 18 feet. 
Burden, 160 tons, 
1 cylinder, 2 feet diameter, 4 feet stroke. 
Paddle-wheels, 15 feet diameter, 2 feet dip, 4 feet broad. 
Boiler, 20 feet long, 7 deep, 8 broad, 
8 , 5 miles per hour =e stream, 
She reached kibeas in $2 hours, 
Fulton invented the outside bearing of the paddle-wheel 
shaft, and the paddle-box as a guard for the wheel. He was the 
first to proportion the sizes and strengths of the parts, and to 
bring the combination of engine and boat to a system. To him 
more than to any other one man is due the credit of the intro- 
duction of steam-navigation. The verdict of his countrymen is 
about right after all. It is not always that the general voice 
blends so harmoniously with the facts. 
Charles Brown had built for Fulton, betweeri 1806 and 1812, 
six steamboats of lengths varying from 78 to 175 feet, and ton- 
nage 120 to 337, prior to the practical working of any steam- 
boat in ay ag 
Fulton built the first steamboat on the Western rivers, at 
Pittsburg, in 1811. The “ Orleans,’’ of 100 tons, was a stern- 
wheeler, took her first freight at Natchez for New Orleans, and 
— for three or four years on the river between those nts. 
he made her first trip from Pittsburg to New Orleans in 14 
days. The next vessel was the ‘‘ Comet,’ of 25 tons, in 1814. 
She made three or four trips, was taken to pieces, and the en- 
a set up in a cotton factory. The third was the ‘* Vesuvius,” 
= 1814. She made a number of trips, but eventually ex- 
oded. 
Fulton afterward devoted his attention to a submarine bat- 
tery, for which he obtained a patent in 1813. In 1814 a steam 
ro ake was launched under the name of “ Fulton the 
rat. 
He died in 1815. 
Bell’s steamboat, the “ Comet,’ was built in Greenock, and 
lied in 1812 between Glasgow and Greenock. It had 40 feet 
eel, 104 feet beam, was fitted with a portable engine of 3 horse- 
power, and was propelled by paddle-wheels. He lost money by 


the operation, but had a safe, practical boat which made trips 


all round the coasts of the British Islands. 


In 1814, there were 5 steamers making regular 
Scottish waters, and none in England or Ireland In 1820, 
England had 17; Scotland, 14; Ireland, 3. In 1840, it stood 
thus: England, 987; Scotland, 244; Ireland, 79. 

The ‘“M c ’’ was navigated from Glasgow to Dublin in 
1814, by Dodd. In 1817, 7 steamboats plied on the Thames 
under Dodd’s direction. A Parliamentary commission of 1817 
stated the necessity of steam as a marine and river motor, and 
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Fig. 5614 


cited the extensive use of the same in America, “ which preceded 
y some years the establishment of practical steam-vessels 
passengers in any part of Europe.’’ (TEMPLE ) 


Fig. 5615. 
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‘* Comet” (Side Elevation of Machinery). 

In 1818, Mr. Scarborou 


New York a ship of about 
uestion of the ability 
‘his 


, of Savannah. Ga., purchased in 
tons burden, which was then on 
the stocks, to settle the of a steam-vessel 
to navigate the ocean. ship was the ‘‘ Savannah.” He 
as engineer Captain Moses , who had been fa- 
miliar with the Mg oma of Fulton. Captain Stevens Rogers, 
of New London, Conn., was employed to navigate the vessel. 
Under his command the “ Savannah,’’ having been du 
uipped with engine and ana steamed out of New Yo 
Harboe on the 27th day of March, 1819, bound to Savannah on 
her trial trip, which was successfully made. 

On the 26th of May in the same year she left Savannah for 
Liverpool, making the trip in 22 days, during 18 of which she 
was propelled Pero alge! Live 1 the ‘* Savan- 
nah” went to Copenhagen, Stockholm, St. Petersburg, Cron- 
stadt, and Arundel, and from the latter port returned to Sa- 
vannah, making the in 26 days. 

The log-book of the ‘* Savannah’ was sent to the Navy De- 
gap in 1848. Captain Stevens Rogers died in New London 

1868. The ‘‘ Savannah ”’ was built by Crocker and Ficket in 
New York, and her engines made at Elizabethtown, N. J. 

In 1824, the ‘‘ Enterprize,’’? under Captain Johnson, made a 
voyage to India, doubling the Cape of Good Hope. 

The “C oa,’’ in 1829, made several voyages between Hol- 
land and the West Indies. 

The ashy aig. oe any after being several times suggested, and 
well proved by John C. Stevens, of Hoboken, was more dis- 
tinctly noticed when api ak forward by Ericsson in 1836. 
Ericsson’s propeller, the ‘‘ Francis B. Ogden,’’ was tried on the 
Thames in 1837. The same year the propeller of Francis P. 
Smith was also tried. The latter put the screw in the dead- 
wood. Ericsson’s second vessel, the ‘‘ Robert F. Stockton,” 
was launched on the Mersey in 1838 ; she crossed to the United 
States in 1839, and was purchased by the Delaware and Raritan 
Canal Co. Captain Ericsson subsequently built the ‘‘ Enter- 

” He was the first to couple the engine directly to the 
propeller-shaft, He did for England and America with the 
screw-propeller what Fulton did America and Bell in Eng- 
land for the paddle-wheel. The ‘‘ Archimedes,’’ English gov- 
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The ** Robert F. Stockton” Propeller. 


ernment vessel, was built in 1838, and fitted with a propeller; 
the *‘ Rattler,’ in 1842. 

Ta 1838 the “Sirius ’’ and ‘‘ Great Western ” crossed the At- 
lantic from Bristol to New York, the former in 19 and the lat- 


ter in 18 days. 
Fig. 5617. 


Machinery of the “* Robert F. Stockton.” 


In the same year the ‘‘ Archimedes,’’ an English government 
‘vessel, was fitted with a screw. 

In 1840 the famous Cunard line of Transatlantic steamers 
was established. The first steamer of the line wus the ‘' Bri- 
tannia,’? which sailed from Liverpool, July 4, 1840. The com- 
pany commenced with four ships, having an aggregate of 4,602 
tons; the service has now grown to a fleet of 60 vessels, some 
of nearly 6,000 tons, and an aggregate tonnage of 120,000 tons. 
For 35 years the service has been regularly maintained ; at first 
once, then twice, and more latterly thrice a week, in each di- 
rection, without the loss of a vessel, a passenger, or a mail-bag. 
This immunity from accident is extraordinary when we con- 
sider that the ahipe of the company have made over 4,000 voy- 
ages and carried 2,000,000 passengers. 

The dimensions of one of the later vessels may be given. 
Like all the vessels belonging to the line, the ‘‘ Scythia’’ was 
built on the Clyde, and, like many others of them, constructed 
and engined b Messrs. J. & G. Thomson, of Glasgow. This 
steamer is 482 feet in length between the perpendiculars, 42 feet 
6 inches in molded width, and 38 feet in depth, and has a build- 
ers’ measuremeut of 4,556 tons. The ‘‘ Scythia”’’ is propelled 
by compound direct-acting engines of 600 horse-power nominal, 
bat capable of being worked up to five times that amount. The 
cylinders of these engines are respectively 60 and 104 inches in 
diameter, and the piston has a stroke of 4 feet 6 inches. The 
vessel is divided into seven water-tight compartments by six 
strong iron bulkheads, which extend from the keel up to the 
main deck, which latter, it may also be stated, consists of strong 
plated iron covered with wood. The iron plating, being securely 
riveted to each of the beams and ribs of the ship, adds greatly to 
its general strength and security. The “ Scythia’ is provided 
with twelve lifeboats of large size, all constructed on the self- 
righting principle, and all fitted with lowering appliances by 
which they can at once and safely be lowered into and placed in 
the water, while there is an abundant supply of life-baoys in 
every part of the ship. She is fitted to accommodate 1,500 indi- 
viduals, including her crew. Of that number there is ample ac- 
commodation for 300 first-class and 1,000 second and third class 


passengers. The vessel lately made her trial trip on the Clyde, 


an average speed of 15 knots per hour. 
The Collins line was started soon after the Cunard, 
not so successful, a number of the vessels being lost. 


The rate of speed has been gradually increased, the figures 


being approximately as follows : — 


** Savannah ”’ .... cece se oes 1819 ...... 26 days. 
** Sirius’’......... errr 1888 ...... 19 days. 
‘* Great Western”’........... 1838 ...... 18 days. 
** Pacific’? and “ Baltic’’..... tu) een 9 days, 19 hours. 


‘¢ Arabia’ and ‘' Persia ”.... 1851 to 1861 9 days, 12 hours. 
** Scotia’ and ‘‘ City of Paris” 1868 to 1866 8 days, 12 hours. 
“ City of Brussels’ and others 1866 to 1873 7 days, 20 hours. 


but was | 


The following are some of the fastest trips on record : — 

The ‘‘ Daniel Drew *’ ran from Yonkers to New York, a distance 
of 144 miles, in 35’ 45’', or at a rate of over 25 miles per hour. 

The *‘ Chauncey Vibbard ”’ ran from New York to Albany, 160 
miles, in 6 hours and 40’. In deep water she averaged 24 miles 
an hour 

The ‘‘ Mahroussee,”’ built in England by Samuda, designed 
by Lang: oscillating engines by Penn, — obtained a speed on her 
trial trip of 214 statute miles an hour. Length, 360 feet; 
breadth, 42 feet; depth, 20 feet; wheels, 33 feet diameter ; 
tonnage, 8,141; horse-power, 800. 

An Indian dispatch-boat for the Orissa canals, built by 
Thornycroft, London, has a length of 87 feet; beam, 12 feet; 
draft of water, 3 feet Y inches. The speed contracted for was 20 
statute miles per hour. The hull, the working parts of the en- 
gines, and the propeller are of Bessemer steel, and the wood- 
work is of teak. The trial trip of the boat gave the following 
results: With tide, 25.08 miles per hour; against tide, 24.15 
miles per hour; a mean speed of 24.61 miles per hour. In 
another official trial it was shown that the boat could keep up 
a speed of 22 miles per hour without losing steam. 

The regularity of passage is extraordinary, as may be seen by 
@ blatemiecnt Of tue passages Of the nina Sieaim-sliips “ Uity of 
Cheater *? (4,566 tons) and “ City of Richmond " (4,607 tons), 
covering the whole of the year 1874: — 

‘* CITY OF CHESTER.” “‘ CITY OF RICHMOND.” 


Voyage, d. h. m. Voyage d. kh. m. 
Fint wawwe ase 8 1 88 First............ 8 ll 58 
Second.......... 8 5 . 58 Second.......... 8 2 8 
| Third..........- 8 ll 28 Third.......... 8 9 48 
Fourth ......... 8 2 8 Fourth weeee 8 18 23 
Fitth 6 o0sccieess 8 4 88 Fifth............ 8 7 13 
Sixthy:c wa vies oes 8 6 8 Sixth ........... 8 21 48 
Seventh......... 8 8 88 Seventh........ °8 2 48 
6 47 ~~ Average....... 8 10 8&8 


The six largest steam-ships in the world, excepting naval vee- 
sels, are the ‘‘ Great Eastern,’ owned by the International 
Telegraph Construction and Maintenance Company, 674 feet 
long, 77 feet broad, 22,500 tons; the ‘‘ City of Pekin,’’ belong- 
ing to the Pacific Mail Steam-ship Company , 6,000 tons, 423 feet 
long, 48 feet broad ; the ‘‘ Liguria,’’ of the Pacific Steam Navi- 
gation Company, 4,820 tons, 460 feet long, 46 feet broad ; the 
** Britannic,” of the White Star Line, 4,700 tons, 455 feet long, 
45 feet broad; the ‘‘ City of Richmond,’’ of the Inman Line 

“ Bothnia,” 


4,600 tons, 453) feet long, 48 feet broad; and the 


the Cunard Line, ote tons, 425 feet long, 42} feet broad. See 


Taking the largest of these, we may give the details. 
PARTICULARS OF THE ‘* GREAT EASTERN”? STEAM-SHIP. 


Paddle-wheel engines. J. Srott Russell § Co., makers. 
Nominal Horse pore of paddle-wheel engines.... 1,000 H. P. 


Description. scillating. 


of 

Sap, Fig. 6001, page : 

Material. Jron. Builders. J. Scott Russell § Co. 
Gross tommage ............e008 pened athens .. 22,500 tons. 
Nominal horse-power, total...........0eee- ..-- 2,600 H. P. 
Length between perpendiculars........... eoeee 680 feet. 
Length on deck...... eer eT eee Area are te 691 feet. 
Breadth, extreme .....cccccccccsccssccecceces F 83 feet 
Depth of side ......ccscccsccvcnccccccscseves -- 68 feet 
Estimated draft, light.......-..seesseccscacces 20 feet 
Estimated draft, laden .......0..ceeeseees sees 80 feet. 
Screw engines. James Wait § Co., makers, 

Nominal horse-power of screw engines.......... 1,600 H. P. 
Description. Horizontal direct-acting (ungeared). 

Number of cylinders. Fowr. 

Diameter of each cylinder.......... imeeciwewasis 84 inches. 
Length of stroke.......... cece cece cece occens 4 feet. 
Number of atrokes of engine per minute........ 55 

Kind of boilers. Twbular. 

Pressure of steam ....... 0. ccc ccec cece cess cone 25 lbs 
Kind of screw-propeller. Four blades, ordinary. 

Diameter of screw ......... ee ceeeees Saleen 24 feet. 
Pitch Of screw ....ccccccssccccccetsccccccscces 44 feet. 


Average. ...... 8 


Number of cylinders. Four, 

| Diameter of each cylinder........... rer rrr . 4 inches. 
Length of stroke.......... inkvwedventeeeaies oo. «14 feet. 

| Kind of boilers. T7'wbdular. 

| Pressure of steam hicis Canee eat ace wea wowace 25 Ibs 

' Kind of paddle-wheels. Common. 
Diameter of paddle-wheels ...........--s-eseees 56 feet 
Length of floats of paddie-wheels (reefing) ...... 138 feet 

| Depth of floats of paddle-wheels............+... 8 feet 
Total coals carried ..........0.eeeeeees shee ned 10,000 tons 


In a recent number of the Statistical Society's ‘‘ Journal,” a 
table was given showing the number of vessels, sa etc. 
| of all the mercantile navies of the world for 1870 and 1 73. 1 
appears that in 1873 sailing-veesels had decreased — as com- 
utes with 1870 —in number by 6.44 per cent; In tonnage by 
1.57 per cent; in average size by 6.67 per cent. Steamers had 
in the same time increased in number by 24.59 per cent; in 
tonnage by 54.94 per cent; in average size by 24.41 per cent. 
The tota] number of salling-vessels was, in 1870, 569,518, with a 
tonnage of 16.042,498 tons; in 1878, 56.281, with a tonnage of 
14,185,886: the average size being, in 1870, 270 tona: in 1878, 
| 262 tons. Of steamers, the total numbers were, in 1870, 4,182, 
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size 676 tons ; in 1878, 5,148, and 


with 2,793,532 tons, av x 
l tons each. In 1870, Great Britain 


4 193 tons, averaging 

peter 6 153 tons in 23,165 sailing-vessels, and 1,651,767 
tons in 2,426 steamers ; in 1873, 5,320,089 tons in 20,832'suiling- 
vessels, and 2,624,431 tons in 3,061 steamers. 

Fig. 5618 is a transverse section through a steamer whose 
hold is fitted with racks for holding sides of meat for Transat- 
lantic transportation. Such are proposed to carry the surplus 
meat of Texas or Buenos Ayres to a European market. The 
proposition has been many times made, but the instance illus- 


Fig. 5618. 
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trated is that of the steamer “ Frigorific,’’ 900 tons, intended 
for the La Plata and Paris trade. The barge shown alongside is 
intended for the river Seine transportation between Havre and 
Paris. Both ship and barge are fitted with the Tellier ee 
ating apparatus, in which a low degree of temperature is im- 
ea to an air-blast which passes around large plates cooled 
y the expanded vapor of methylated spirit. See Ice-MAKING, 
1164-68, and Plate XXVI. Some of these refrigerating 

vices employ ice, and others cool the air by the expansion 


Fig. 5619. 
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Refrigerating Steamer. 
( Transverse Section.) 


of previously condensed vapor. 
1910, 1911. 


Steam'boat-ing. (Bookbinding.) Cutting si- 
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Refrigerating- Steamer ( Section through the Steamer and Barge). 


See also REFRIGERATOR, pages 
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hopper, thence between a pair of heavy rollers known 
as steamboat-rollers, as they give the first rough 
breakage and produce the large size of coal known 
as steamboat coal. These rollers are armed with 
steel teeth, and revolve on parallel axes and toward 
each other. The coal falls on to an inclined screen 
known as the SrEAMBOAT-SCREEN (which see). 
Steam/boat-screen. (Coal-mining.) The in- 
clined barrel-screen which receives the coal from the 
first set of breakers, known as steamboat-rollers, and 
sorts it. The meshes hold the large size, known as 
steamboat coal, and pass it out at the end into a 
chute known as the steamboat-chute, 
which conducts it to the bin. The 
smaller-sized coals go to another hop- 
per, and thence to a second pair of 
crushing-rollers, known as the breaker- 
rolls ; thence to the long screen which 
sorts it into various sizes, — pea, 
nut, stove, egg, furnace, and broken, 
which is next below the steamboat. 
Steam-boil’er. A vessel in which 
water is converted into steam for the 
jal 906 of supp)ying steam-engines, 
ard-tanks, pulp-digesters, cooking- 
4 vessels, dye or bleaching vats, tanks 
==! for impregnating wood with preserv- 
ing solutions, and for many other pur- 
poses. A steam-generator. 


Boilers are known by names indicating shape, as, — 
Cylindrical. peel 
agon. 
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ay-stack. 
Kettle. 
Or position, as, — 
Horizontal. Stationary. 
Portable. Upright or vertical. 
Or use, aS,— 
Locomotive. Marine. 
Or construction, as, — 
Flue. mal. 
Drop flue. Instantaneous 
Multifiue. generators. 
Return flue. lashers. 
Sheet flue. Internal fire. 
Tubular. > 
Water tube. Turn-over. 
Drop tube. Superheaters. 
Or the inventor, or locality of in- 
vention, — 
Cornish. Smeaton. 
London. 
NF Smal) Cornish, 


The following is the official 
classification of steam-boilers : — 

Boiler attachments. 

Chemical vapor-boilers. 

Cleaners. 

Circulation. 


r 


regu 
Fire-tube boilers. 
Flashers. 
Flue and tubular. 
Furnaces. 
Furnaces, hydrocarbon. 
Grates and grate-bars. 
Heaters and feeders. 
Incrustation. 
Indicators. 
Sectional. 
Spark-arresters. 
Superheaters. 
Tubes and flues. 
Water fire-boxes. 
Water-tube. 
Miscellaneous. 

The early form of steam-generator was a sphere, as seen in the 
olipile of Hero ; the boflers of Worcester, Papin, and Savery. 
The flue wound spirally around the outside. 

For this was substituted a boiler with a hemispherical top and 


Refrigerating Steamer. 
(Longitudinal Section.) 


multaneously a pile of books which are as yet uncov- fiat or arched bottom ; as in those of Newcomen and ere mg 
ered, that is, are ou/ of boards. | The wagon-boiler — so called from its shape, renern bing © 
to 


Steam’boat-roll’ers. (Coal-mining.) The Wagon with a tilt — was used by Watt, and continues 
coal-breaking rollers at the mines. The Zump used to the present day. It has some variation in its forms, 


1 d the sid times strengthened by stays against col- 
coal’ is dropped through holes in the platform into a lapaing: or whaihe. “itis cal — with Seis pressures. 
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Forms of Boilers. 


i, sre shows 22 forms of steain-boilers, from a report by 
Mr. , of the Midland Steam-Boiler Inspection and Assur- 
ance Company of England. 

a was the Savery boiler. 

b, the tun boiler. 
ce, the flange boiler. 
d s g are forms of wagon boilers. 

A, haystack boiler. 

i, balloon boiler. , 

j, & boiler of nine cast-iron pipes, a transverse larger connect- 

pipe, and an upper one forming a steam dome. 
an improved haystack boiler, with a central dome-like fire- 

place and helical flue. 

1, cylinder boiler with flues and boiler-plate head. 

m, cylinder boiler with cast-head banded. 

n, cylinder boiler with hemispherical ends. 

o, ring boiler. 

Pp, the elephant boiler, or French boiler. 

q, the retort boiler. 

r, the cylinder boiler with single flue. 

s, the cylinder boiler with two flues opening at the front and 
at the sides near the rear end. 

t, the Butterley boiler, fired internally and uniting the wagon 
and cylindrical forms. 

u, upright boiler with hemispherical ends. wv, chimney boiler. 

Plate LXI. shows a variety of steam-boilers. 


In Fig. 5622, A represents a transverse section, and Ba longi- 
tudinal section of the wagon boiler, so termed from its resem- | 


blance in shape to the tilt or cover of the old-fashioned road 


wagon. 
a is the fire-grate; 56, the flue surrounding the boiler; c, | 


feed water-pipe ; ¢, steam-pipe ; ¢, external safety-valve; /, in- 
ternal safety-valve ; g g’, gage-cocks. 

The feed water-pipe ¢ descends in the boiler toa point below 
that at which the surface of the water should stand ; the steam 
pressure within the boiler supports a column of water in the 
pipe, at a hight dependent on the amount of the pressure. A 
float A in the pipe is connected by a chain i passing over two 


pulleys, with a rod j, which supports the flue-damper. When 


_ there is an undue steam pressure on the boiler, the float A rises, 
, causing the damper to full, partially Spat the flue-opening, 


diminishing the draft, and moderating the heat of the furnace 
until the evaporation within the boiler is reduced to its proper 
amount. If, on the contrary, the steam pressure is too low, the 
float A falls, opening the damper and increasing the evaporation. 

The float & rests on the surface of the water within the boiler, 
and is attached by a wire / which passes steam-tight throuch a 
collar in the top of the boiler to the extremity of a lever m, hav- 
ing a weight n at its other end; a rod is connected at o to this 
lever, and has a valve p fitting a seat in the bottom of the hot- 
water cistern g. As the float & rises and falls, it, through the 
medium of the rod /, opens or closes the valve » more or less, 
so as to maintain the water in the boiler at a nearly uniform 
level. The hot-water cistern q is supplied from a reservoir 
which receives the water of condensation by means of a pump 
operated by the action of the engine. 

The external safety-valve ¢ is a lever of the third kind, whose 
weight may be adjusted so as to blow off at different degrees of 
pressure. The waste steam may be into the open 
air or utilized for heating the feed-water. The internal safety- 
valve / is a lever of the first kind, its weight being so adjusted 
as to admit air to the boiler when the steam pressure falls below 
that of the atmosphere. See SaretTy-vALVE. 

Fig. 5623 is a perspective view of a wagon-boiler, one half the 
top being removed to show the interior. 


Steam-boilers, before the invention of Smeaton 
(1740 - 1770), were g/obular, or segments of spheres, 
and were heated from the exterior exclusively. Smea- 
ton invented flue-boilers, so that the fire might reach 
the interior. He devised the horizontal, lengthened 
cylindrical boiler, traversed by a flue. 

Oliver Evans, of Philadelphia, used a flue-boiler 
with his engine, which was alternately a steam- 
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dredge, steam-scow, and stone-saw. Patented Feb- 
ruary 14, 1804. Extended by Congress February 7, | 
1815. 

Captain John Stevens, of Hoboken, had a Ane. | 
boiler on his boat in 1804. See SCREW-PROPELLER, 
pages 2070, 2071. ar 

Trevethick had a flue-boiler in his locomotive of 
1802-1805. It had two tlues, one direct and thie 
other reverting, the chimney being over the fire-box. 

Several of the locomotives tried at the Liverpool 
and Manchester Railway, 1829, were similarly fur- 
nished. : 


The cylindrical steam-generator is a strong form, economical 
of material. 

In one English form the fire passes underneath the boiler 
longitudinally, thence turns and passes alongside of the boiler, 
traversing a brick flue; it then crosses in frout and returns 
along a Hue on the other side; reaching the chimney after trav- 
ersing three times the length of the boiler. 

In the form invented by Smeaton, and usual in the United 
States, there are no brick flues at the side, but two or more 
tubular longitudinal flues in the boiler, through which the 
caloric current returns to the front end, and then is conducted 
to the chimney. 

Woolf's steam-boiler. patented in England in 1803, and very 
successful at the Cornish miues, was an extension of the cylin- 
drical system, a large number of cylinders of comparatively 
small diameter being connected together and to an upper cy lin- 
drical ateanechest. 

Oue of his boilers baving 8 tubes of cast-iron may be taken as | 
an illustration. These tubes are, say, 6 inches in diameter, and 
are connected to each other by bent tubes at their extremities, 
having communications to a larger cylinder above, employed as 
a reservoir for the steam. The furnace is divided by a wall | 
longitudinally into 2 parts, and the 8 tubes are fixed horizon- 
tally across both these. 


Steam-generators with interior furnaces have been 


made to assume a number of forms, 
re: 5624, Plate LXTI., illustrates some of these, — a, section, 
and 4, elevation, of oval boiler ; & very old forin. 

¢, plan, and ¢, elevation, of an old boiler with spiral flue. 

e, section of cylindrical boiler with central flue, in which is 
the fire-space and two smaller return flues. 

J, wagon-boiler, with central evlindrical flue. 

Fig. 5625 shows three usual forms of boilers, — 

a, the portable-eugine boiler. 

b, the vertical stationary boiler. 

c, the single-flue cylindrical boiler with steam dome. 

The boiler with numerous small flues was first introduced 
upon George Stephenson's locomotive, the ‘ Rocket,’ in 1%29. 
It was mainly by the heating surface thus obtained that it was 
enabled to beat Braithwaite and Eriesson’s ‘S Novelty,’? and 
Hackworth's ‘‘ Sanspareil..” Theinventor of the small boiler- 
flues was Henry Booth, the Secretary of the ‘ Liverpool and 
Manchester Railway Company.’’ Flues on a larger seale had 
been used by Smeaton 79 years before. Linings and diaphragms 
used to aid circulation were invented by Jacob Perkins, and 
used by him and several of his pupils, and by others. 

Galloway's boiler, English (Fig 5526), had a double furnace, 
and combines the tubular and tlue construction. The main 
flue is supported by a series of hollow legs, around which the 
flame plays, and through which the water circulates. These 
water-legs are placed zigzag. The furnaces, being distinct, may | 
be fired alternately, 80 that one will cousume the smoke of the 
other. 

Tippet’s boiler (Fig. 5427), English patent, 1828, was a large 
cylinder with a smaller interior cylinder, which formed the fire- | 
place and Hue. From the external cylinder a, which contains 
water, proceed three rows of open vertical pipes b 6 6, which 
support a semi-cylindrical steam-chest c. At the rear of the 
main boiler a is a short pipe ¢, communicating with a short 
cylinder ¢, which receives the direct impact of the flame as it 
comes from the inain Hue, and from which the flaine proceeds 
upward, enveloping the vertical tubes and coursing along the 
under side of the semi-cylinder, whose bottom is covered with 
water. The Nue dives in front, passes under the main boiler a,» 
beneath and back of chamber e, and over the top of the cham- 
ber c to the chimney. 

In Fig. 562%, A is a front elevation, Ba transverse, and Ca 
longitudinal section of Horton's boiler. The upper and lower 
purts a 6 are cylindrical and connected by a space ¢ with verti- 
cal sides, through which the transverse flues @d pasa. The 
fire-spaces are in the lower tlues ¢ ¢, and the heated products of 
combustion after passing through these are reverted through 
the small flues (/, which expose a proportionately greater area 
of surface to the water above, in order to compensate for the 
heat lost in passing through the lower Hues. 

Field's boiler, 4 (Fig. 6629) has a number of vertical tubes 
a fitted into the crown sheet 4 over the fire-space. These are 
closed at their lower ends, but open into the boiler above, as | 


shown at B, and contain smaller tuber c, open at both ends and 
funnel-shaped at top. The application of heat causes the water 
in the outer tubes to expand and rise through the annulus be- 
tween the two tubes, while the cooler water in the upper part 
of the boiler flows downward, causing a rapid circulation in 
each direction and preventing incrustation. The upright boil- 
ers of the dummy locomotives of the Hudson River Railway, 
built in 1858 and 1859, had cylinders around the tubes to sep- 
arate the downward from the upward currents; the down flow 
of solid water is between the shell and the insulating cylinder, 
and the up flow of foam is among and around the tubes. 

Montgomery's boiler (Fig. 5640) has a series of vertical tubes 
aa passing through the central longitudinal flue 4, and con- 
necting the upper and lower water-spaces ¢c¢: adiaphragm 4, 
through which the tubes pass, serves to divide their length into 
two portions, the flame in its hottest condition coming in con- 
tact with the portion of the tubes above the diaphragm: on 
reaching the back part of the flue the flames are reverted, and 
pass under the diaphragm to the front of the boiler, in order to 
reach the chimney ; the object is to Keep the upper ends of the 
tubes at a constantly higher temperature, so as to create a con- 
tinuous ascending current ip the tubes and down through the 
Water-ways at the sides and ends. The steam generated in the 
tubes swerps upward with the water instead of through it, and 
carries with it the sedimentary impurities, which tend rather 
to accumulate when the current descends and is relatively quiet. 
e is a steam-drum, / the grate. 


Sectional Steaim- Boilers, — Steam-boilers made in 
detachable portions, which are fastened together by 
packed or screw joints. They admit of renewal of 
portions as they may become worn, also of removal 
for scaling off the incrustation, also of building up 
of such number of sections as may give the heating 
surface and capacity desired, Such are Harrison's, 
Root’s, ete. Seedzufra. See also TuBuULOUS BorLen. 

Hancock's sectional boiler, English patent, 1827, consisted of 


vertical and parallel flat rectangular chambers, which were con- 
nected at bottom and top to preserve equality of contents, and 


_ were separated by vertical fillets which divided the intervening 


apace into flues. The chambers are of sheet-iron, and extend 
across the furnace-chamber. The tendency of the flat cham- 
bers to bulge by the pressure is counteracted by the vertical 
bars. 

Hemispherical bosses were projected from the surfaces of the 
plates to increase the heating surface. 

Perkins’ sectional boiler was intended for generating steam 
of high intensity, say a temperature of TOP to TOU? Fah. A 
series of cast-iron bars 6 inches square, perforated throughout 
longitudinally with holes of 1) inches diameter, were arranged 
in 3 tiers, across a furnace, their ends projecting through the 
furnace walls, where they were connected so as to form them in 
continuity. Water was injected by a pump into the upper two 
tiers, Which were kept full, and passed from thence to the lower 
tier. The water in the two upper tiers, at a temperature of say 
700° to 800° Fah., was discharged by a valve-box into the lower 
tier, which was maintained at about 1000°, where it was flashed 
into steam, and passed to a strong steam-drum, whence it was 
drawn for the use of the engine. 

See also Payne, English patent, No. 655, November 12, 1736 
‘ Throwing water upon hot iron, which is immediately rarcfied 
into elastic impelling force, to be applied to give motion to hy- 
droulo-pneumeticall, or other engines and machinery.” 

Such steam-boilers are technically known as Hashera. See 
INSTANTANEOUS GENERATOR, pages 1190, 119], Figs. 2085, 2686. 

McCurdy’s sectional boiler consisted of a pyrainidal pile of 
horizontal tubes, within each of which wasa tube closed at each 
end, and inaintained by a coil of wire at a given distance from 
the inclosing tube The object was to expose a thin film of wa- 
ter to the action of the fire. The tubes were connected by other 
pipes, and the water was pumped through the pipes consecu- 
tively. 

Howard's sectional boiler (Fig. 5631) consists of a series of 
horizontal pipes a, from which amses a system of vertical tubes 
6. The Hame of the furnace impinges against the bottom of the 
pipes a, and is diverted toward the frout of the boiler, being 
prevented by a diaphragm c ¢ from coming in contict with the 
upper part of the tubes > until, after passing through a flue at 
front, it is redirected backward, hearing the upper portions of 
these tubes before entering the exit flue @) Within the upright 
tubes bare smaller tubes, for the purpose of causing a con- 
tinuous upward and downward circulation of water. 

Hancock's boiler for road locomotives, 1838, was composed of 
communicating sections provided with hemispherical projec- 
tions on each side, and held together by stay-bolta. 

In English patent No. 111, of 1856, small retort-boilers were 
connected together, 80 that the various parts of the apparatus 
might be replaced, or increased steam capacity obtained by an 
increase of their number ; and in English patent 2047, of 1857, 
gmall bottle-shaped chambers, each separately heated by gaa, 
were connected by pipes to a common steam-receiver. 

In Harrison's patent of 1859, however, we firet find these gen- 


eral priuciples embodied in such form as to make the multilocular 


boiler a practical success. 
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STEAM-BOILER. 


Ao important feature in the 
Harrison boiler (Fig. 5682) was 
that it enabled the employment of 
cast-iron, and also that boilers of 
various forms and dimensions 
might be built up from the same 
elements, or units, as they are 
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STEAM-BOILER. 
Fig. 5688. 


i 
| 


termed; these consist of sets of 
spherical or spheroidal chambers 
a b, etc., united by curved necks 
ed; each set or unit, which may 
consist of any desired number of 
these spheroids, is cast in one 
piece, particular care being taken 
with the cores so as to insure a 
uniform thickness to the walls. 
Other necks ¢ / at right les to 
the first enable any number of 
these units to be securely united 
together, so as to form steam- 
tight joints by means of circular 
rabbets g; the sections are held firmly together by through 
bolts extending from end to end of the boiler, and tightened by 
nutsh A’. These bolts also serve to hold in posiiion the caps i 
which close the extreme sections of the boiler, and which are 
similarly rabbeted. 

Fig. 5632 illustrates r. Harrison boiler in position. It is set at 
an on of about 40° with the horizontal, and properly secured 
at each end to the brickwork of the furnace. & is the ash-pit; 
é, the fire-chamber ; »m,a door through which a steam-pipe is 
introduced for cleansing the boiler from soot, etc., when neces- 
sary. The products of combustion are deflected upward by the 
bridge wall n, not coming in contact with the lower rear portion 
of the boiler until after they are diverted downward by the in- 
clined roof of the furnace; they finally pass off through the 
flue o. A comparatively small portion of the boiler is exposed 
to the direct action of the fiame. The boiler, when in opera- 
tion, is kept about two thirds full, the upper portion serving as 
a steam space. p is the water-esupply pipe; g, safety-valve ; 
and rr’, gage-cocks. 

Wiegand’s sectional steam boiler (Fig. 5633) is composed of a 
series of separable sections of uniform size connected to one 
feed-pipe and one steam-drum. Each section is made up of a 
double row of pipes a entering the bottom of a tank ), to which 
they are secured, and having removable caps ¢ at bottom. 
These contain smaller pipes d, extending nearly to their lower 
enda, the upper ends of the small pipes being secured in a hori- 
soutal plate somewhat above the bottom of thetank. Water is 
supplied to and blown off from the section through the same 
orifice in the front end of the tank, and the steam passes from 
the center of the tank into tho drum. 

The whole apparatus, except the top of the drum, is exposed 
to the heat of the furnace. The tanks are filled with water to 
the level of the partition; the heated water ascends through 
the annular spaces between the larger and smaller pipes, while 
cooler water descends through the sinall pipes, maintaining a 
constant circulation. 

Root’s sectional boiler (Fig. 5834) consists of a series of 
wrought-iron tubes aaa. inclined from front to rear, screwed 
into square cast-iron caps, and connected at their ends by el- 
bows. The tubes in each row alternate for convenience of 
cleaning, etc.,and the upper tier havea common connection with 
the steam dome 4, to which a safety-valve is attached. This 
dome and the elevated ends of the tubes serve as a steam space. 
A care the usual gage-cocks, d is the feed-water pipe, and e the 
steam-pipe; /, the furnace. The heated gas, after circulating 
among the pipes, is conducted off by the chimney g. 

Fig. 5635 is a form of steam-boiler in which the sections are 
formed of tubes united at their ends, so that currents of water 
are continuously circulating from the cooler to the hotter por- 
tions. The feed-water is supplied to the coolest or bottom part 
of the boiler from a hot-water chamber a above, and steam gen- 
erated in the upper ends of the tubes is collected in the drum 5 
The heated products of combustion follow the course indicated 
by the arrows, so that the upper ends of the tubes are con- 
stantly maintained at the highest temperature, but baffling- 
plates may be provided, causing them to followa more circui- 
tous course to more nearly equalize the temperature at different 
parts of the boiler, and finally discharge them by the chimney c. 


The boiler, Fig 5633. consists of a central pipe a resting on 
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Steam- Generator. 


tubes removed, and lying at ite side. The cut shows how, 
by merely unscrewing a set of nuts from the front and 
rear epds of the boiler, the whole of the fire-box, fire- 
' sheet, and tubes may be withdrawn. In case any incrustation 
| on the tubes or interior surface of the boiler has taken place, 
it may be easily removed, after which the tubes and fire-box 
are replaced and firmly fixed by means of the nuts, which, 
through the intervention of copper-packing, hold everything 
ther. 

Fig. 6638 is a boiler of somewhat similar character, in which 
the fire-cchamber flues, rear chamber, and reverting-flues are 
attached together, and are removable from the shell which 
forms the exterior wall of the boiler. 

Many unusual forms of steam-boilers have been either sug- 
gested or made, intended to secure compactness or economize 
fuel. Thetwo 
points are not per- Fig. 5639. 
fectly attainable in 
one structure. The 
Cornish boiler and 

| the locomotive are 

| representatives of 
the two ends of the 
scale. 

Fig. 5689 is a 
boiler in which a 
thin current of wa- 
ter js passed down 
over heated plates, 
flowing alternately 
outward and in- 
ward; the caloric 
current being de- 
flected against the 
plates. A cold-air 
chamber is inter- 
posed between the 
arch of the furnace 
and the superheat- 
er. The water is 

umped into the 
neater, which hasa 
perforated distrib- 
utor over one of | 
the heating vessels, | 
and is drawn there- 
from through a 
pipe, and forced | 
through another 
pipe to a second | 
distributor that 
discharges into the 
upper part of the 
generator. The 
steam-generator 
communicates through a pipe with the lower side of the seat of 
an annular valve at whose upper side is a chamber communi- 
cating through the central opening of the valve with the super- 
heater, so that when the pressure in the generator is in exceas 
of that in the superheater the steam escapes through the valve- 


rts. 
ne . 5640 is a steam-boiler for using liquid hydrocarbons as 
fuel. It has a swinging reservoir J! 6’, which is suspended in 
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Vertical Steam-Boiler. 


the partition-wall of the furnace; from this ascends a series of | the fire-box of the generator, and has immediately below it an- 


vertical tabes 6 communicating with the steam-drum c, and to 
which is joined the series of tubular curved sections d dd; 
other curved tubes ¢ arising from pipes fon either side near the 
base of the furnace also communicate with the tubes 6 and with 
the steam-drum. The pipes and sectious are united by screw 
joints, and any one which proves defective may be readily taken 
out and replaced by a new one. Injury or rupture of any one 
part leaves the remainder unimpaired Any sediment which 
may be deposited is blown off through the base tubes. 

A boiler for locomotives and portable steam-engines, specially 
constructed for being taken apart, is shown in Fig. bas: It 
possesses no irregular curves or unbraced flat surfuces, but is 
everywhere of cylindrical form, which Is the safest form for re- 
sisting pressure. It is here represented with the fire-box and 


other reservoir B B to contain naphtha, or other light oils, to be 
| used in I iting the fuel in the upper reservoir. The upper 
| reservoir is provided with a fluid-level indicator, which is placed 
outside the furnace, for the purpose of indicating the hight of 
the ofl in said reservoir. In the top plates of the oil reservoir 
perforations are made, through which the gas escapes as it is 
formed, and is ignited by coming in contact with deflectors 
| placed directly above it. Directly over the above-named deflec- 
tors are placed a series of cups for receiving and distributing 
the steam which is conveyed to them through the coiled pipes 
from the exhaust of the engine, or directly from the generator, 
for the purpose of being decomposed by the heat, and thus 
' burned as ee fuel. 
| Fig. 5641 is a colled pipe mash-boiler for brewers’ use. Tho 


STEAM-BOILER. 


supply steam-pipe 6 and the discharge water-pipe c enter at the 


same Opening in the 
Fig. 5640. boiler, the latter 
As SS 


within the former, 
and each is sv 
coupled with the 
semicircular = sec- 
‘tions of coiled pipe 
J fas to form binges 
upon which the said 
coils swing. 

To obviate the de- 
structive effect of 


boiler-plates, sever- 
al plans have been 


proposed. 

dee tt a haar fe English 
Flite: patent, 182],caused 
a Ost 4 9 a circulation of hot 
beset 4 ofl «through — the 


ducted by a pipe to 
fi a vermicular sys- 
et. Vy —_ tem of pipes in the 
B ir B boiler, again de- 
\or-. 7 scending to be re- 
heated, keeping up 
a continuous circu- 
lation. 
Alban’s English 
Liquid Carbon Steam- Boiler, patent, 1825, has a 
number of vertical 
tubes, closed below and opening above into acommon steam-pipe. 
These tubes are plunged into a cistern of lead, which is kept in 
a melted condition by a furnace beneath. The water-pipe trav- 
erses the steam-pipe, and has a series of apertures on its lower 
side, just over the veriical tubes of the generator. The water 
from the feed-pipe drips into the tubes and flashes into steam. 
See B, Fig. 2685. page 1190. 


Fig. 5641. 


Brewers’ Borler. 


Io the cases cited, the of] and lead respectively are in contact 
with all the parts exposed to the direct action of the fire, and 
either of them yields a heat to the water sufficiently great for the 
generation of steam of any reasonable pressure. 

“ Some Cornish boilers have not lese than 30 feet, or even 40 
feet, heating surface to one foot of grate. This appears to be 
more than is justified by any corresponding gain, and certainly 
more than would be advisable ia any marine or locomotive boiler. 

‘In boilers burning 18 lbs. coal per hour on each superficial 


foot of grate a proportion of 18 feet to each foot will be found to | 
give good results. Where slow combustion, however, and extra | 


size are not objectionable, advantage may be found by increas- 
jug the amount. In calculating the surfaces, it is usual] not to 
include the bottoms of square flues, and one fourth of the sur- 
face of circular flues should be deducted on the same principle. 

** Water in rapid circulation absorbs heat more rapidly than 


fron iteelf. The circulation of the water also tends to wash off | 


the globules of steam from the surface of the metal, and thus 
prevents priming and also the formation of calcareous incrusta- 
tion and deposition of sediment. 

‘1 cubic foot of water, converted into steam per hour = 1 
horse-power. 4 to 5 feet heating surface is requisite for each 
horse-power. Boiler should contain 4 or 5 times as much water 


| boiler. The oil was | 
| heated in a close . 
+) vessel, and con- | 
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aa that consumed at a stroke of the engine.’’—G. H. 
NIGHT. 

The evaporative capacity of the sfeam-generator is predicated 
upon the requirements of the engine it is to serve. 

The resistance on the piston being estimated, say, equal to 
20 tbs. per square Inch of its surface, the boiler must be ca- 
pable of supplying steam at 2U lbs. pressure per square inch in 
such measure as to drive the piston at that speed. 

Assuming the speed to be 2UU feet per minute, or 12,000 feet 
per hour, and that the area of the piston is 5 square feet ; then, 
to enable the pixton to advance through 12,000 feet, a column 
of steam must fullow it 12,000 feet in length and 6 square feet 
in its section, which gives GU,0UU cubic feet of steam. 

Steain having a pressure of 20 lbs. per square inch bears to 
the bulk of water which produces it the proportion of 1,281 tol; 
therefore, if we divide 60,000 by 1,281, we shall find the number 
of cubic feet of water which must be supplied in the state of 


i steam, by the gencrator to the cylinder, in ] hour. 


( 


as it boils off per hour. Steam space should be at least ten | 


| plying water to steam-boilers. See 


This division gives 47, nearly. The boiler, therefore, must in 
this case evaporate 47 cubic feet of water per hour, or, accord- 
ing to the conventional standard of boiler-makers, be a boiler of 
47 horse-power. 


Steam-boil’er A-larm’. (Sfcam.) An attach- 
ment to a steam-boiler to indicate excessive pressure 
of steam or lowness of water, as the case may be. 
See HIGH-PRESSURE ALARM; PRESSURE-GAGE; Low- 
WATER ALARM ; STEAM-GAGE, etc. 

Steam-boil/er Feed’er. An Ppa for sup- 

OILER-FEEDER } 
FEED-PUMP, ete. 

In McMurray’s apparatus (Fig 6642), the exhaust steam en- 
tering through the pipe @ is met by the feed-water, which is 
discharged iv a spray from the perforated foot of the pipe 6 and 
is condensed, being received in the pan c, and thence overtiow- 
ing successively into the pans c! c3, gradually depositing its 
sediment until it reaches the bottom of the apparatus, the puri- 
fied water being returned to the boiler by the pipe d. e¢ isa 
diaphragm extending acroes the lower compartment of the ap- 
paratus from a point just below the line of highest water to a 
short distance below the pipe d, in order to prevent greasy im- 
purities floating on the surface from entering this pipe. / is the 
sediment blow-off pipe, and g tbe pipe by which grease and 
scum are blown off; A is a gage for ascertaining the hight at 
which the water stands. The several chambers are each in a 
reparate compartment, and are united by bolts ¢ passing through 
lugs on the cover and bottom compartments, so as to be readily 
detachable for cleaning. 


Steam-boil/er Fur’nace. The chamber in 
which fuel is burnt, beneath or inside of a steam- 
boiler. Many forms are shown under STEAM-BUILER. 
Modifications bearing special names are to be found 
in the list under STEAM-ENGINE. 


In Fig. 6648, A is an elevation, one side being removed, B a 
transverse vertical, and Ca horizontal section of Smith's smoke- 
consuming furnace. a is the boiler, 6 the fire-apace, cc dd 
longitudinal, and ¢e transverse fiues. Air entering the flues ce 
through openings at the rear of the furnace is heated by the 
walls, and passing through the flues ¢c in the direction shown 
by the arrows, is adinitted beneath the grate through the open- 
ings ff. The flues dd at the front of the furnace are provided 


Fig. 5642. 
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The ‘* Standard” Feed-Water Heater for Steam- Boiler. 


STEAM-BOILER FURNACE, 


with registers; the air entering them is conducted through 
openings gg in the walls, and openings AA, communicating 


Fig. 5643. 


with the flues ¢e ¢ in the bridge 1, 
into the fire-space above the fuel, 
having been heated by contact 
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> with the furnace walls 

— The amount of air chemically 

= B required to each |b. of bituminous 

f eoal is 150 cubic feet, of which 45 

= feet are required for the various 

: combustible gases given off, and 
105 for the solid carbon ; but cam- 


bustion will not take place after 
the carbontc-acid eas bears a pro- 
portion of } to the atmosphere , 
the factor 150 therefore becomes 
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Smith's Seam- Boiler Furnace. 


in practice 105 x4 +45 = 465 cubic feet atmosphere required in | 


practice to 1 lb. of bituminous coal. In combustion of the 
esi the bulk of the products is to the bulk of air required to 

rnish the oxygen as 11 to 10; the amount is therefore 50 cubic 
feet (not allowing for increase of temperature). 

In perfect combustion of carbon, the resultant gases (carbonic 
acid and nitrogen) are of exactly the same bulk as the amount 
of air, that is, 105 cubic feet (not allowing for increase of tem- 
perature). The total amount of the products of combustion in 
a cool state would therefore be 50 + 106 = 155 cubic feet ; but, 
in practice, to this must be added 1054 = 420, the amount of 
air required to dilute the carbonic-acid gas, 420 4-155 = 575 
cubic feet resultant gases. 

The average temperature of a furnace being about 1000° 
Fah., the products of combustion are increased to about thrice 
their original bulk. The bulk therefore of the products of com- 
bustion which pass off must be 615 x3 = 1,725 cubic feet. Ata 
velocity of 36 feet per second, the area to allow this quantity to 
pee off per hour is about 2 square inches to each pound of 
coa 


Hence, io a furnace in which 13 Iba. of coal are burnt on a 


square foot of grate per hour, the area of flue to every foot of 


teas is 213 = 26 square inches; and the proportion to each 
t of grate, if the rate of combustion be higher or lower than 
13 ibs., may be found in the same way. 

The system of admitting air to the gases in a subdivided form, 


in whatever part the admission may take place, is very advan- - 
tageous. 
The fires should be kept thin and open, feeding by small . 


quantities at a time, or by a system of coking the coal, allowing 
the combustion of it to be slow at first. 

The grate-bars should be as narrow as possible, making up in 
haa what they want in width; 4x4 inch are good propor- 

ns. 

The spaces between the bars should be as wide as the nature 
‘af i fuel will allow; for coal, from 7’, to 9’,,, according to the 

nd. 

Space in furnace above fire-bars should be about 3 cubic feet 
per superficial foot of grate. 

The area of the entrance of the ash-pit should not fall short 
of } of the area of the grate, and in order to facilitate the sup- 
ply to the back part of the grate the bars should incline down- 


ward about one ineh to the foot ; 2} feet is sufficient depth for | 
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| an ash-pit cleared out once a day. See also SMOKE-CONSUMING 


| FURNACE 
Steam-box. A box or chest above the boiler to 
form a reservoir for steam. <A steam-chest, 
Steam-brake. (Railway Engineering.) Adevice 
for bringing the power of steam under pressure to act 


upon the car-wheels and stop their motion. 
It has been applied in many ways :— 
By mechanical devices connected between the cars of a train, 


and actuated by the power of the engine, or by a supplementary 
engine 

By a steam-winch on the locomotive winding a rope or chain 
which passes throughout the length of the train and actuates 
devices under each car. 

By steam conducted by a pipe throughout the train and actu- 
ating pistons in cylinders beneath the cars, the pistons actuat- 
ing the brake-levers. 

By air-pipe throughout the train connecting cylinders be- 
neath each ear with an air-exhaust or air-pressure pump upon 
the locomotive. See Brake, CAR-BRAKE, 

Steam Ca-nal’-boat. The first steamboats used 
in Scotland were made for canal purposes. Syming- 
ton's first boat was built at Dalswinton and the sec- 
ond on the Forth and Clyde Canal. The project was 
abandoned when it was found that the canal-bauks 

_were likely to be injured by the swash of the wave 
produced. When the project was revived by Fulton, 
‘Stevens, and Bell, in 1807, it was upon the Hudson, 
the Delaware, and in British waters. See STEAMBOAT, 

In 1871 the Legislature of New York offered a reward of 

S$ 100,000 for the best practical application of steam-power to 


the propulsion of boats navigating the Erie Canal About two 
thousand propositions were presented to the board of commis- 
sioners appointed to investigate the merits of the various plans 
proposed ; and in order to thoroughly test the practicability of 


the different schemes, the board required that the competitors 
should place full-sized boats on the canal, which were to make 
actual trips both ways, carrying full loads of freight, the speed 
and consumption of fuel in each case being carefully observed 
and recorded under the supervision of the chief engineer of the 
board After two years’ experiment, the first prize was awarded 
to Mr. William Baxter. The trial-boat submitted by him had 
attained on her last trip an average speed of 3.09 miles per hour, 
consuming 14.82 pounds of coal per mile, and carrying 200 tons 
of freight. The nearest competitor made 2.41 miles per hour, 
| burning 75.89 pounds of coal to the mile. The average speed 
| of the horse-drawn boats is 1.5 miles per hour, and the cost of 
towage 35 cents per mile. The saving in cost of transportation 
by the use of steam is estimated at $3,000,000 dollars annually 
! assuming the present business of the cana] as a basis. Boats of 
. this kind are now habitually making the round trip from New 
. York to Buffalo and back in two weeks, occasionally in 12 days 
| and a speed of 6 miles an hour has been attained on the canal 
without detriment to its banks These boats are of the propel- 
_ler class, and employ the Baxter marine engine, a simplified 
form of surface-condensing engine, which together with its 
boiler occupies no more room on board than the space allotted 
| for stabling in the ordinary towage-boats. By the use of steam 
on the canal, it is claimed that grain may be transported from 
. Chicago to Liverpool via New York in 20 days 
: The Baxter steam canal-boats are about 97 feet long by 17 feet 
_ 7 inches wide, and, with a load of 215 tons, draw 6 feet of water. 
There are two houses on the deck, — one at the bow for the men 
and another at the stern for the engine. The motive-power is 
acommon upright boiler, a trifle larger than those used for uao- 
loading ships on the docks, and a smal vertical compound en- 
gine. The three cylinders are mounted on a cast-iron frame, 
‘ having four uprights that serve for supports and gan 
: They stand side by side, the two high-pressure cylinders at the 
sides, and the larger low-pressure cylinder in the center. The 
slides and ports for all three cylinders are placed in a small 
horizontal cylinder at the side, and one connection moves them 
‘allat once. The feed-pump and the pump for the condenser 
‘are connected with the small cylinders, and the rod of the 
larger cylinder is connected with the shaft, and the three cross- 
heads are united and move together. The exhaust from the 
two high cylinders is thrown into the low-pressure cylinder, and 
its exhaust is thrown into the condenser. This consists of a 
copper pipe that goes out board at the side, takes a turn under 
the boat and enters at the opposite side, and finally leads to the 
tank, heating the feed-water as it goes. There is no exhaust 
into the smoke-stack, and the water of the river or canal acts 
as an out-board surface condenser, and there is little waste of 
water. 


Steam-car. A car drawn by steam-power. See 
STEAM-CARRIAGE; RAILWAY-CAR, etc. 

Steam-car'riage. A term-of somewhat general 
import. A steam-driven carriage. It was originally 
constructed for common roads; afterward for tram 
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road; then for rails. (See LocoMoTIVE.) It has now | steam-engines, hydraulic engines, propelling and towing ves- 


. : _ | sels, discharging and stowing shipe’ cargoes, floating-docks, con- 
been again adapted to common roads. See ROAD-| scion of docks, buoys, steam-boilers, heati : 
LOCOMOTIVE ; RoOAD-ROLLER ; TRACTION-ENGINE. | ete. 


See LOCOMOTIVE. 


ng apartments, 


Savery proposed the use of the high-pressure steam-engine 
for propelling carriages. 

Dr. Robinson, in 1/59, suggested to Watt the use of steam for 
the purpose; the latter afterward specified itin general terms in 


one of his patents, but never practically carried out the idea. 


Cugnot’s Steam- Carriage. 


Cugnot, a Frenchman, constructed a steam-car- 
Fiage in 1769, and exhibited it before Marshal Saxe. 
It carried four persons at the rate of 2 to3 miles 
an hour, but, owing to the smallness of the boil- 
er, it was necessary to stop every 12 or 15 minutes 
to get up steam. He made a second carriage, of 
which several successful trials were made in the 
streets of Paris, but this, having upset while going at the rate , 
of about 3 miles an hour, was considered as dangerous, and | 


locked up in the arsenal. It is still to be seen in the Conserva- 
toire des Arts et Métiers at Paris. Cugnot was born in 1729, and 
died in 1804. 

In 1769, Moore, a London linen-draper, patented an invention 
of this kind; and in 1772, Oliver Evans obtained an exclusive 
right from the State of Maryland for the use of a steam-car- 
riage devised by him. 

In 1786, William Symington constructed a model of a steain- 
earriage, but afterward devoted his attention to steam-naviga- 


on. 

In 1784, Murdoch, an assistant of Watt, invented a steam- 
earriage, which he tested on a road in Cornwall; and in 1789, 
Thomas Allen, of London, proposed a plan for constructing 
stean-carriages. 

Trevethick and Vivian, sag gee of Cornwall, patented a 
high-pressure steam-carriage in 1802. It was a four-wheeled 
earriage, the wheels of the fore-carriage being small and hav- 
ing a narrower track than the large driving-wheels which sus- 
tained the body. 

The cylinder was horizontal, and in the rear of the hind axle. 
The piston-rod was forked to admit the crank, which turned a 
shaft having a spur-wheel gearing into a similar wheel on the 
driving-wheel axle. A fly-wheel was placed on the crank-shaft. 
The boiler was below the cylinder, and fed from the rear. 

The specification cites bellows for the fire and a feed-water 
pump for the boiler, with divers accessories, showing a careful 
attention to the requirements of the case. 

A steam-carriage of this description was publicly used for a 
eonsiderable time previous to the introduction of railways, in 
the neighborhood of Euston Square, London, the terminus in 
after years of the London and Birmingham Railway. 

Trevethick was a very ingenious and skillful engineer, and is 
known as the predecessor of Brunel in the construction of a tun- 
nel under the Thames, which he had nearly succeeded in com- 
pleting when the work was terminated by an irruption of water; 
as the inventor of a locomotive railway-engine employed in the 
vicinity of Merthyr Tydvil in 1804; of mining-engines and ma- 


Fig. 5645. 


Trevethick's Steam- Carriage (Pian of Machinery). 


chinery and coining apparatus for the silver regions of Peru; 


Trevethick’s Steam- Carriage (Longitudinal Section). 


Griffith’s steam-carriage, patented 1821. The engine part of 
the carriage was supported on two driving-wheels. The boiler 
consisted of tiers of water-tubes the fire-box. The 
upper row of tubes, being filled with steam and exposed to the 
furnace heat, may be compared to some of the modern super- 
heaters. The connection from the piston to the driving-axle 
was by sweep-rods, the lower ends of which were provided with 
driving pinions and detents operating upon toothed gear at- 
tached to the driving-wheel axle. The engine was suspended 
by slings inside the frame. 

The machine was one of a chain of inventions, but was not 
otherwise practically useful. 

Burstal] and Hill’s steam-carriage, 1824. This machine bears 
some resemblance to the former, having the engine and boiler 
behind the carriage, and applying the power to the hind wheels. 

The engine had two doubie-acting vertical cylinders, and the 
pistons were connected to working-beams, whose other ends 
were attached to rocking-stan , which became inclined 
toward the cylinders as the pistons rose, and allowed the latter 
to move in a vertical line. At a point on each working-beam, 
between its connections to the piston and rock-post respectively, 
was attached the connecting-rod, which was keyed to the crank 
on the driving-axle. The cranks were at an angle of 90°, and 
dispensed with a fly-wheel. The machine was not successful. 

James, of Birmingham, England, from 1824 to 1882, appears 
to have constructed several steam-carriages. He caueed the 
engines and their framework to oscillate upon an axis, and con- 
nected these i ig to the induction and eduction steam-pipes 
by means of hollow axles moving in stuffing-boxes, which, to- 
gether with the body of the carriage, were suspended on springs 
bolted to the axle-trees. 

The cylinders were 4 in number, and the crank was a 4-throw, 
the cranks being arranged at angles of 90°. 

The machine was a mechanical success, but was commercially 
a failure. 

Gordon’s steam-carriage, 1824, had feet which were dropped, 
propelled, and lifted in regular succession. 

Gurney's steam-carriage of 1826 employed legs or crutches 


Fig. 5647. 


Gurney's Steam-Carriage. 


which were operated in a similar manner to the preceding. In 


' his patent of 1831 he abandoned the legs, and substituted hori- 


of ore-refining furnaces; and of various improvements in , sontal steam-cylinders below the body of the carriage and act- 


STEAM-CASE. 
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upon cranks on the hind axle. The boiler and furnace were 
di the carriage, with the fireman’s seat in the rear. The 
carriage was steered by a wheel in front, the shaft of which acted 
by A gta upon the fifth wheel of the fore-carriage 
r. Gurney seems to have been more persevering and success- 
ful than most of his predecessors, and had the benefit of their | 
experience. He built several carriages on his plan, which ran 
regularly on the Cheltenham and Gloucester road for some 


months. 
, 1827, had 8 wheels, and the power 


Hancock’s steam 
was applied through the medium of 2 oscillating engines, whose 

ton-rods were conuected to the crank-axle of the fore-wheel 

here were several other details that might be mentioned, did 
space permit. The third engine built by Hancock seems to 
have been well constructed, and ran for hire in the neighbor- 
hood of London. It was called the ‘‘ Infant." 

In following the record saa lergy oa find the names of 
Gough, Summers and Ogle, Boase add Rawe, Heaton, Napier 
Palmer, Gibbs and Applegath, Church, Redmund, Squire and 
Macaroni, and Hills. This brings us down to 1833. 

Hills seems to have been the most successful of the whole 
series of inventors. He traversed many of the roads leading out 
of London, traveling as much as 128 
miles per day, at double the speed of 
ordinary stages. 

Fig. 5648 is Ware’s combined steam 
carriage and engine. 

More recent inventions of this class 
will be found under Locomorive; 
ROAD-LOCOMOTIVE ; STREET-RAILWAY ; 
TRACTION-ENGINE. 
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Steam-case. See STreaM-cASING; STEAM- 
CHEST. 

Steam-cas/ing. (Steam-engine.) A steam-jacket 
around a cylinder or other object to keep in the 
warmth. Invented by Watt, to prevent the radia- 
tion of heat from the cylinder. 

Steam-cham’ber. 1. The steam-room in a 
boiler ; the space for the collection of steam, above 
the water-line. A steam-doime. 

2. A chest or chamber in an apparatus in which 
the object is subjected to the wet heat of steam. 

Steam-chest. 1. (Steam-engine.) A box or 
chamber above the boiler to form a reservoir for the 
steam, and from whence it passes to the engine. 

2. The steam-chest or box is one form of steam- 
apparatus in which steam is applied to cloths, in 
order to fix the colors; called steam-colors from this 


mode of treatment. 


The cloths are wound upon blanket-covered rollers and laid 
in rows in the tight chest, to which steam is then applied for 
about 45 minutes. 


3. A steam-chest is also used for softening timber 
which is to be bent to a curved form, as ships’ 
planking. See STEAM-TANK. 

Steam-chim’ney. 
Jar chamber around the chimney of a boiler-furnace 
for superheating steam. 

Steam-cock. A valve or faucet in a steam- 


pipe. 
In Fig. 5649, A is a gland stop-cock; B,a stop-cock with 
flanges, by which it is attached to tanks, cheats, or boilers. 
Fig. 6660 is a globe steam-valve, so constructed as to facilitate 
the grinding of a globe-valve down in its seat, the nut and stuff- 


| 


Ware’s Steam Engine and Carriage. 


(Steam-engine.) AN annu- | 


ing-box for the valve-stem being 
made of one piece, or rigidly con- 
nected as usual; the nut, instead of 
being provided on its outer surface 
with a screw-thread, is turned off 
smooth, and fitted in the socket of 
the shell, where it is held by a cap, 
the relaxation of which cap permits 
the nut to revolve, with the stem, to 
grind the valve to its seat. 


Fig. 5649. 


Globe - Vaire. 


Steam - Valves, 


Steam-coil. A steam-pipe bent into a shape to 


| occupy the bottom or sides of a boiler, so as to have 


a large surface in compact space, 
Used in Jard-tanks, mait-vats, vac- 
uum-pans, etc, (which see). 
Steam-col/ors. A style of cali- 
co-printing in whicha 
mixture of dye extracts 
and mordants is topi- 
cally applied to cloth, 
while the chemical re- 
action which fixes the 
colors to the fiber is 
produced by steam. 
(URE.) 

The different descrip- 
» tions of apparatus used in 
the steam process are ,— 

1. The column. 

2. The lantern. 
The cask. 
The steam-chest 
The chamber (which 


8. 
4. 
5. 
see). 

Steam-cook’ing 
Ap’pa-ra’/tus. That in which the heat of steam in 
pipes or jackets is made to cook the food, without 
the direct action of fire by radiation, conduction, or 
convection. See STEAMER. 

Steam-crane. A crane worked by a steam-en- 
gine ; frequently carries the engine upon the same 
frame. 


The railway portable crane (Fig 5651) has two cylinders fit- 
ted with ink motion for reversing ; single and double purchase 
gearing ; and the radiating motion can be given in either direc- 
tion without stopping or reversing the engine. The lifting and 
radiating motion may doth be in action at the same time. 

The locomotive steam-crane is designed to do the ordinary 
heavy lifting at a railway-station, and is also adapted to take 
itself from station to station along the line of rails. 

The illustration (Fig. 5652) shows the crane at the Middles- 
borough Docks, England. 

The traveling-stage or gantry on which ft is mounted is com- 
posed of timber uprights braced and strengthened by cast-iron 
brackets, and two wrought-iron plate girders connected to the 
‘ thmber uprights by four plate-iron brackets, strengthened with 
_angle-irons. The girders are planked over, and the traverse- 

circle on which the crane revolves is bolted to their ends. The 
| stage has a hight of 17 feet 6 inches in the clear, and the rails 
on which it traverses are 23 feet from center to center, affording 
| ample room for two lines of cars between them. 
It is moved by gearing and shafts, which transmit the motion 
of the engine to the traveling-wheels; warping-drums or cap- 
| stans are fitted on a countershaft on the inner side of each 
i frame, which may be worked independently of the traveling- 
. wheels for towing the trucks into position beneath the crane for 
loading and unloading. The arrangement may be modified by 
making the crane movable on its gantry, to adapt it to the case 
of a jetty to which vessels are moored on each aside, or it may 
be fixed on an overhead traveling gantry. 

The works of the crane (Fig. 5653) are carried on a flat-bot- 
tomed boat, which may be towed from place to place and moored 
by attachment to piles. The pile or other object to which the 
' end of the boat opposite the derrick is fastened serves as a ful- 
_crum to resist the strain of heavy weights, as well as to hold the 
| boat in place. 


STEAM-CYLINDER. 
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Fig. 5951. 
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The steam-crane of the Royal Gun- 
wharf at Chatham, England, is one of 
the largest and most powerful steam- 
cranes in the world. While capable of 
lifting the 80-ton guns, it is under the 
control of one man. 

In its erection a bed of concrete 30 
feet deep was first laid, to which the 
main framing is firmly 
screwed down with an in- 
tervening base-plate. On 
this base-plate is a center- 
pin or bolt, 12 inches diame- 
ter, on which the crane re- 
volves. Two cast-iron rollers 
8 feet diameter and 1 foot 
broad run in a roller-path, 
and by suitable gearing be- 
tween them and the engine 
the slewing motion is given 
to the crane. The top of the 
jib rises 36 feet above the wharf level, a circle 208 feet in cireum- 
ference being described by the apparatus when being swung 
round. Thecrane is worked bya pair of reversing engines, which 
are supplied with steam from a vertical multitubular boiler, 
which, with the engines, is fitted on the main plate. The fram- 
ing is of cast-iron; the jib is of two rolled girders 40 feet long, 
well stayed together, and secured by two tension-rods of similar 
length. Distance-pieces are placed between the jib and the 
tension-rods, which carry the chain-rollers. See also OvERHEAD- 
CRANE ; TRAVELING-CRANE. 


Steam-cyl’in-der. (S/eam-engine.) The cham- 
ber within which the piston reciprocates. The in- 
vention of Dr. Papin, of Blois, in France. The first 
steam-engine with reciprocating motion. The water- 
raising devices of Worcester and Savary, like the 
toys of Baptista Porta, Leonardo da Vinci, and De 
Caus, were steam-pressure <M iptbaeeg approximating 
to pumps, not engines. The pump-cylinder, how- 
ever, was much earlier, used either for water or for 
air. See the ‘Spiritalia Heronis.” 

Steam-dome. (Stean-engine.) A chamber on 
top of the boiler forming a steam-chest, from which 
the steam is conducted to the cylinder. 

Steam-en’gine. The original steam-engine is the 
olipile of Hero, exhibited in the Serapeum of Alex- 
andria, 150 B. c. It is a true rotary steam-engine, 
and there are quite a number of late patents in which 
the same principle is maintained. Originally it was 
a philosopher's experiment, and late attempts to util- 
ize it have not been successful from some cause. The 
principle is the same as that of the turbine or reac- 
tion water-wheel, which is a very effective mode of 
applying the power of a head of water. (See Barker's 
mill, page 231.) In the Molipile a pressure of steam 


is maintained internally, and the rotation is due to— 


the recoil of the wheel in a direction opposite to that 
of the issuing steam. The same description will 
answer for the turbine, substituting water for steam 
in the description. The agencies differ in this re- 
spect: the steam is elastic, and the water otherwise. 

hether that will account sufficiently for the success 
of the latter and the want of success of the former 
the writer is not able to state. In each it is a case 
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Steam Railway- Crane. 


| of positive internal pressure and recoil, and modern 

_inventors are loath to give it up, as the records of the 
Patent-Office show yearly, not understanding why a 
given pressure per square inch in a rotary engine on 
the Holipile principle should yield a less result than 
the same pressure in a turbine. 

It has been the fashion to call the olipile a 
‘‘mere toy.” The directness and positiveness of the 
invention can hardly be exaggerated. All that fol- 
lowed it for more than eighteen centuries were not 
engines, and had no means for running machinery 
directly. They were fountains or water-elevators, 
not even pumps in the ordinary acceptation of the 
word, having neither cylinder, piston, nor moving 
parts, except the spigots of the faucets which gov- 
erned the induction and eduction of steam and water, 
and most of them had not even these faucets. They 
were neither engines, pumps, nor pumping-engines. 
Hero’s was a true engine, and capable of work, ac- 
cording to its capacity, by attaching a pulley and 
band to the rotating shaft. Size is not an attribute 
but a proportion, and Hero’s was a working machine 
of model size. 

In this connection we notice that cylinders and 
pistons were used by Hero in his air-pumps and 
water-pumps (see the ‘‘ Spiritalia Heronis"'). They 
were revived again by the illustrious Papin, 1699. 


Leaving steam-engines for a while and coming to steam water- 
fountains and water-elevators, commend us to the ‘' Spiritalia ” 
of Hero. A fine folio copy, published in France about two cen- 
turies since, is in the Patent-Office Library, Washington. It is 
double-column Greek and Latin, well illustrated from the origi- 
nal drafts, and bears the fleur-de-lis of the old French Monarque 

One great object of Hero in his devices is to surprise by ac- 

complishing unexpected results. For this purpose he uses fire, 
| water, and air in several scores of different machines. The air- 
| pump is used to fill the upper of a vessel which is partly 
c with water. An eduction-pipe passes below the surface 
| of the water, and the pressure of the air forces out the water in 
a fountain when the faucet is turned. In another case fire is 
applied, and the pressure of steam performs the same office. 
This is like the Pa eras Porta apparatus of a. p. 1660 ; De Causa, 

6§20 ; Marquis of Worcester, 1655 It has been said Hero merely 

| collected these, and probably derived much from the sublime 
Archimedes, with whom he was nearly contemporary. Be it as 
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it och he recorded them, and we know no other author. His 
~~ rnity of the olipile is evident from the manner in which 
e exhibited it to the wondering Ptolemy Philadelphus and his 
court in the Serapeum of Alexandria. 
* He (Hero] describes three modes in which steam is used as 
a anahaaien power: to raise water by its elasticity ; to catia 
a weight by its expansive power; and to produce a rotar 
tion by its reaction on the atmosphere.’’— STuaRT on the Sead 


—. London, 1829. 

ow for a long interval, not forgetting on the way Anthemius 
of Lydia, one of the architects of Justinian employed on the 
Church of St. Sophia at Constantinople (a. p. 540). This skillful 
man imprisoned steam in a long pipe which proceeded from a 
caldron of boiling water, and caused a vibration and a roaring 
noise which shook the house and seared the inmates. It is not 
certain what the good man was after, or that anything of note 
resulted, unless the report be true that he was only annoying 
the orator Zeno, who lived next door, and there practiced his 
studied harangues. 

Gerbert of Kheims, a. p. 1000, had an organ played by steam : 

probably a blast of steam as a substitute for air; not an engine. 
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Fig. 5652. 


As Europe emerged from the transition period, called the 
Middle Ages, Italy took the lead in arts and sciences, as the 
names of Leonardo da Vinci, Baptista 
Porta, Galileo, and others will indi- yy 
cate. 

Leonardo da Vinci’s steam-gun_ Vy, 
(a.D 1500) is noticed under that Li 
head See STEAM-GUN. Jp 

Brancas (A. D. 1629) had a 
copper boiler and eduction- 
pipe, the steam issuing / 
from which rotated the 
vanes of a shaft which 
worked pestles for | 
grinding - materials, / 
raising water / 
by buckets, saw- 
ing timber, ete. , 
This may be 7 , 


the first 


Crane at Middlesborough Docks, England. 


BREAST-WHERL STEAM-ENGINE (Which see). 

Baptista Porta (about a. p. 1600) contrived an apparatus for 
exhibiting the power of steam (A, Fig. 5654). Steam generated 
in a flask below and introduced into a water-chamber raised the 


Fig. 5653. 


“Fisatiog: Crane. 
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water in the discharge-pipe, as in the accompanying figure 
His description is too long for insertion. 
Solomon De Caus, perhaps a mythical personage, about 1620, 


is said to have written a book, ‘‘ Les Raisons des Forces Mou- 
vantes,’’ and to have invented 
an engine somewhat after the Fig. 5654. 
style of the annexed cut (8). 
This is like Hero’s devices. 
The spherical vessel a has a 
nozzle and stop-cock at b, and 
another at d through which 
water may be introduced by 
means of a syringe. The pipe 
leading from nozzle } near- 
ly touched the bottom of the 
sphere. Water is introduced 
as required, and the pressure 
of steam raises a jet of water. 
The fiction of Solomon De 
Caus has been used to deprive Baptista Porta’s 


De Caus* 
the inventors of the steam- Water-Elevator. Water- Elevator. 
engine of their just reputa- 

tion. The romance recites how the Marquis of Worcester, at 
the asylum of Bicétre, saw a miserable man in a cage, who 
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cried, ‘‘ I am not mad! I am not mad! 
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I have made a dis- ' tional, not to the change 


covery,’’ etc.,etec. Farther, that the book of the captive, the - 


said Solomon De Caus, was exhibited to the Marquis, who pro- | 
‘greatly diminishes the difficulty of Seren 4 


pounced the madman the greatest genius of the age. The idea 
took with an imaginative people, and became a subject for 
painters and dramatists. Finally, grave writers on mechanics 


and compilers of dictiouaries inserted the name of De Caus as . 


the inventor of the steam-engine. 

The authority for all was a letter, purporting to have been 
written in 164] by Marion de Lorme to her lover, Cing Mars. 
Mr Muirhead, in his life of Watt, might exclaim, ‘‘ See how 
plain a tale shall put thee down!’’ There was, says he, no Mar- 
quis of Worcester in 1641. The title of Marquis was not con- 
ferred till 1642, and then upon Henry Somerset, the father of 
the Marquis, the author of ‘‘ The Century of Inventions,’ and 
the person who was doing the mad-house. A French historian 
farther cites that Solomon De Caus could hardly have been seen 
at Bicétre in 1641 in a raving condition, as he died in 1630; 
and farther, that Bicétre was not a hospital in 1630 or 1641. 

At all events, the device of De Caus’ fountain is inferior to 
that of Porta, as the boiler and water-chamber are not distinct 
in the former. 

Next in the line we behold the Marquis of Worcester, who so 
faithfully adhered to the faithless Charles I. and his fortunes, 
losing his own. Following the style of his day, he wrote in a 
mysterious manner, veiling hia devices in superlatives, and leav- 
fog his ‘‘ Century of Inventions” asa hundred ‘‘ nuts to crack ”’ 
for future generations. Many teeth have been ruined on them, 


, tent, which in steam is near 1 | 
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of sensible but of total heat, most of 
which becomes latent in the aériform body. 

‘* This absorption of heat is advan us in several ways: It 
the heat where it. 
is wanted, since only the sensible and not the latent heat tends 
to spread and equalize itself. It keeps the whole machine cooler 
than it must otherwise be, by the whole amount rendered la- 
, or enough, if sensible, to pro- 
duce a red heat. Lastly, it leads to a most useful phenomenon 
which could never happen with a body retaining one constant 
state, such as air. Air ever so hot, and ever so cold, mixed to- 


gether, would occupy nearly the same bulk as before the mix- 


- ture; 


. steam-fountain of De Caus. 


and it is shrewdly suspected that some of them are all shell, — | 


a stony endocarp without a kernel. Powerful jaws are still at 
em. 
The Marquis of Worcester’s ‘“ water-commanding engine,’ 
as he called it, was patented to him in 1633, and was exhibited 


in action at his works 


Pig. 5655. at Vauxhall, London. 
eneeen (See an elaborate but 
ae too partial digest of au- 


thorities by Dircks in 
his Memoir of the Mar- 
quis, London, 1865.) 

he accompanying cut 
is by Mr. Dircks, de- 
duced from the data in 
his possession, of the 
Marquis’s contrivance. 
aa', two cold-water ves- 
sels; 6 6', the steam- 
pipe; c, the boiler; d, 
the furnace; ¢, the educ- 
tion water-pipe, con- 
nected by branching 
y= pipes £/' to the vessels ; 
A. & gs’, water-aupply pipes; 
hag 4 the well. n the 
steam-pipe 5’ is i, a 
four-way steam -cock 
operated by its lever 
handle. On the hori- 
zontal portion of pipe 
SS’ isa four-way water- 
cock j operated by its 
lever handle. 

The four-way cock 
is generally credited to 
Watt, but this seems to 
Marquis of Worcester’s Water- Elevator. anticipate him. It is 

the original valve, and 
still has its uses, though its glory has sadly departed. ; 

The Worcester apparatus was in no proper sense an engine, 
but a water-raising apparatus; an expensive kind of pump. It 
was called by him a ‘‘ water-commanding engine’’; and Watt's 
engine was denominated by him a ‘‘ fire-engine.’? Upon this 
question of names Tomlinson very justly remarks : — 

‘Tf the name ‘fire-engine’ had been retained, we should 
not have had to consider the absurd questions about ‘ supersed- 
ing steam.’ Steam is not the agent, but only the medium or 
instrument by or through which it acts, as our will acta by 
means of muscles, which it has the power of contracting. All 
that ia required in this medium is materiality, and the property 
of filling more or less space by the action of fuel upon it. Steam, 
or rather water, is selected on account of its abundance,” and 
other qualities. 

Air is the only other costless material : and while it probably 
will not produce a greater motive effect than water with a given 
increment of heat, it has the disadvantage of requiring a very 
much larger body of the medium to carry the said increment, 
and a corresponding increase in the capacity of the vessels in 
which the pressure is utilized, say the cylinder of the engine. 
Air also requifes a more perfect packing, and lubrication of the 
surfaces is more imperative with dry air than with wet steam, 
as well as being less readily effected. Tomlinson well states that 
**a liquid expanding into an air has immense advantages over 
a body retaining either state unchanged. The change of state 
always involves a change of bulk far greater than the same 
change of temperature would produce on a body retaining even 
the aériform or most expansible state. It seems indeed propor- 


ut steam coming in contact with such a body of water, so 
much colder than itself that the total heat of both is insufficient 
to keep both vaporous, is suddenly condensed, and the whole, be- 
coming water, occupies some hundreds of times less space than 
when the steam and water were separate, although their total 
heat remains the same; as no time is required for the transfer 
of heat to surrounding bodies, the change may be made in-. 
stantaneously.’: 

Worcester’s invention was a duplication of that shown as the 
Two boilers were used, with sep- 
arate means for filling them, and branches by which they were 


, connected with the common ejection-pipe through which they 


A given boiler, being temporarily 
, was filled by any means, — by 
pouring water into it, probably, for the idea of filling it by the 
ressure of the atmoephere as the steam condensed in the er 
not then been devised. A fire being made under the boiler, 
and the branch discharge-pipe opened, the pressure of steam 


were erp ark discharged. 
shut off from the discharge - 


' forced the hot water out through the ejection-pipe, which 


_—_—_----eo i i a oe pee 


: posed a float, upon whose upper 


| 


' was the precursor of the piston, 


reached nearly to the bottom of the boiler. It ceased to dis- 
charge as soon as the mouth of thee bes was uncovered, 
the issuing of steam giving notification. The other boiler was 
then treated in the same way, and so on alternately. 

This, as said before of De Caus’, is inferior to Porta’s, as the 
boiler and water-chamber are identical, and the water must all 
be brought to a boil before any can be diecharged. Porta’s is 
wasteful enough. All three missed the idea of using steam to 
produce a partial vacuum, apd raising the water by the press- 
ure of the atmosphere. Each of the three expended actual! heat 
on the water by allowing the steam actual contact with the 
water to be raised. The time of engines was not yet. Worcester 
raised 40 pounds of water (hight not stated, but not much) by 
evaporating 1 pound. The theoretical duty of 1 pound evap- 
orated is to elevate 1,700 pounds about 33 feet (at sea-level). 

There may be many originat inventors of the same thing, but 
there can only be one first inventor. The same idea may occur 
to several persons, without any knowledge on the part of either 
of what the other has devised. In such a case equal credit may 
be due to each for an original idea, but in a historic point of 
view we naturally insist upon the claims of the prior inventor. 

Viewed in this light, that of priority, the claims of the Mar- 
quis of Worcester are reduced to a mere duplication, alternate 
action in each of two reservoirs. 

The pressure of steam upon water, as we have had occasion to 
oheerve, in the manner contrived by Baptista Porta, 1600, Sol- 
omon De Causa (?), 1620, and the Marquis of Worcester, 1638, dif- 
fers in no essential respect from one of the devices exhibited in 
the ‘“‘ Pneumatica*’ of Hero. 160 8.c. This was substantially as 
follows: A light being placed upon ap altar heated a vessel of 
water, and the steam evolved pressed upon a liquid which was 
conducted by pipes through two statues placed alongside of the 
altar and hoiding flagons, from whence the wine or oil issued, 
so that the figures were made to pour a libation upon the eac- 
rificial victim. 

The Marquis worked this idea on a scale of usefulness, and 
probably never saw Hero's collection of wonders. 

Father Verbrest, in his ‘‘ Astronomia Europea,’ 1680, speaks 
of driving a car by an Xolipile which ejected its steam upon 
wings whose axis was geared to the wheels of the car. 

Next ia presented an inventor who, though called a dreamer, 
added more to the engine than all his predecessors. He had an 
original mind, like Watt, and was fertile in resources. This was 
Dr. Papin, of Blois, in France (about 1695). 

Papin started with one vessel (like De Caus); then separated. 
them (like Porta); then he commenced to add items of efficiency 
actually new. To obviute to 
some extent the condensation 
of steam by its contact with 
the water to be ruised, he inter- 


surface the steam pressed, while 
ite lower surface rested on the 
water, as seen in the annexed 
figure. The float being of wood, 
a non-conductor, much of 
the heat would be saved, espe- 
cially if the float fitted well. It 


| Papin's Water- Elevater. 


also invented by Dr. Papin; we 
have, however, seen that Hero used it in water and air pumps 
1,850 years before 

Another feature may also be noticed in the apparatus of 
Papin. The water in contact with the float was to some ex- 
tent unchanging, so that whatever warmth it acquired was 
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not communicated except in part to the water to be raised. 

Another feature visible in the apparatus is the safety-valve, of 

which Papin was the inventor. — | 
Another feature will be detected by a description of the oper- 

ation, namely, the charging of the wuter-chamber by atmos- 

aside pressure incident to the condensation of steam therein. 
OW We 

of the machine. 
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In Papin’s engine (Fig. 56566), the boiler was connected by a | 
pipe 6 with a cylinder c, in which is a float d, resting on the | 


surface of the water. 
downward, and the discharge-pipe / has a valve opening up. 
ward. Steam from the boiler being admitted to the cylinder ¢, 
the water is ejected therefrom, and passes by pipe £ to the tank 
to be filled. Communication between the boiler and cylinder 
being closed by the faucet or pipe 6, the steam in ¢ condenses, 
and the pressure of the atmosphere forces water by Pipe e to fill 
up the vacancy ; the valve in pipe fclosing by gravity. A rep- 
etition of the process need not be detailed. 

Another feature is the air-cchamber at the summit of discharge- 
pipe * The air therein, being condensed during the entrance 
of the water, assists by ite elasticity in discharging the water 
through a second ascending pipe in a continuous instead of an 
intermittent stream. 

Dr. Papin {is also the inventor of the atmospheric steam-en- 
gine, though his form is somewhat crude as he left it. A smooth 
cylinder was fitted with a piston, which was raised by the vapor- 
ization of a small body of water below it, and depressed by the 
pressure of the atmosphere when the steam condensed. Fire was 
applied directly to the lower end of the cylinder, and the down- 
ward stroke of the piston was the effective one. This was the 
Jfyst true engine since Hero. 

With the exception of the Savery engine, yet to be noticed, 
we now leave behind the steam-fountains, which were only 
capable of being utilized for a driving power by setting them to 
raise water to turn a wheel. This was proposed by both Papin 
and Savery, but, it is believed, was never put in practice. They 
are yet numerous for raising water for boiler supply, for ordi- 
nary pump duty, etc. See Vacuum Sre m-PuMp. 

Papin, we see, has furnished us with a reciprocating pis- 
ton-rod, and we shall see what Newcomen and Watt will do 
with it. The latter studied hard to convert the motion thus 
acquired into a rotary, and applied the crank, — he did not in- 
" vent it. The crank had been used on foot-lathes for 2,000 years. 
Hero's snvine had the rotary motion all ready to hand. 

Dr. Papin has introdu us to 80 many improvements that 
it seems like going back, to consider the original Savery engine }; 
but while we were enumerating the Doctor's services, it seemed 
well to complete the list, and it must be recollected that he and 
Savery were contemporary. It is even claimed that the idea of 
lifting water into a chamber by atmospheric pressure against 
ad rae vacuum is Savery’s{invention. It appears to be other- 

, but was adopted by the latter in his patent of 1688, and 
in his joint patent with Newcomen, of whom we shall have to 
speak after Savery's first id Esai is described. 

Savery’s apparatus (Fig. 5657) is illustrated in the 2lst vol- 


ume of ‘‘ Philosophical Transactions,’ a.p. 1700, the patent 
Fig. 6657. 


being granted by the astute 
William III. in 1698. It is 
stated to be ‘for raising 
water by the help of fire.”’ 
The illustration shows a 
double apparatus, the respec- 
tive portions of which are used 
alternately Tho steam from 
the boiler a, being admitted 
into chamber b, expels the air 
therefrom. The cock ¢ being 
then turned, eo as to isolate 
the chamber 6 from the boiler, 
the condensation of the steam 
makes a partial vacuum, into 
which the water from the well 
is driven up, lifting the valve 
v. Steam from the boiler is 
then admitted into chamber 
expelling the water below and 
Savery's Water-Elevator, causing it to pass valve v' and 

torise in the stand-pipe, which 
discharges into a tank above. The water injection-pipe d is 
then opened, to condense the ateam, the cock ¢ being turned for 
this purpose, simultaneously closing the steam supply and ad- 
mitting water, which issues in a spray from the rose at the end 
of the pipe da. 

Savery’s engine was employed with results in the drain- 
age of mines in Cornwall and Devonshire, though at an expense 
for fuel that we should consider terribly wasteful. His was per- 
haps the first valuable working machine. 

Hero, Leonardo da Vinci, and Papin excepted, all the pre- 
ceding would read just as well as a prelude to the history of 
** devices for raising water’’; and, with the exceptions noted, 
all down to and Including Savery, made the raising of water 
their object and end. Their intention is indicated plainly in 
the names they bestowed on their devices: Worcester’s ‘‘ water- 
commanding engine’’; Savery’s ‘‘engine for raising water 
and occasioning motion to all sorts of mill-work by the impel- 
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ling force of fire.’? The mill-work, as we have stated, was to be 
driven by water raised by the engine, and not directly by the 
engine. This was not yet; but Savery joined with others, and 
together, with what they borrowed from’ Papin, they made an 
engine capable of giving motion directly to machinery. 

A controversy has arisen in regard to the respective claims of 


n to see sunlight in the investigation of the history | the Marquis of Worcester and Savery, and it has been much 


embittered by the ungenerous remarks of Dr. Desaguliers, in his 
‘* Experimental Philosophy ** (1734). 
While the respective engines agreed in the feature that the 


The supply-pipe e¢ has a valve opening direct pressure of steam on the surface of water in a chamber 


forced the water thence and up a stand-pipe to an elevated 
tank, there are yet two special points to be noted in the Savery 
apparatus which distinguish it from Worcester’s. 

ot separates the heating-chamber from the water-cham- 
ber. orcester does not. Savery may have derived the idea 
from Porta or Papin, but that does not concern the matter as 
between him and Worcester. 

Savery charges his water-chambers from a lower level by at- 
mospheric pressure induced by a partial vacuum produced in 
the chambers by the condensation of steam therein. Worcester 
does not. Savery may have derived this from Papin, but that 
is nothing to Worcester. 

Savery stands between Worcester and Newcomen thus : — 

Worcester raises water by direct pressure of steam only. 

Savery raises water by direct pressure of steam, alternating 
with atmospheric pressure. 

Newcomen raises water by atmoepheric pressure alone ; steam 
being only used to make a vacuum. 

By way of bringing another disturbing element into the in- 
quisition, Solomon De Caus, already referred to, has been cited, 
and the erudite Arago had declared him the author of the mod- 
ern spice, Nags ; but the same argument that would exalt the 
Frenchman Caus over the English Marquis of Worcester 
would exalt the Italian Baptista Porta over the Frenchman. 

Again: — 

The same argument that Desaguliers uses to exalt Worcester 
over Savery would place the Italian Porta over the English- 
men. But Desaguliers misses the point. Papin and Savery 
had carried the work beyond all previous attainments, and then 
came Newcomen, who, as Tomlinson remarks, brought the 
‘* steam-engine to the general form and properties it has retained 
to this day, {insomuch that there is not a single change intro- 
duced by him which has not been permanent, nora single part 
or feature of his engine but continues essential in all future en- 
gines, merely improved in detail, but identical in name and prin- 
ciple.) This is presumed to refer to engines of its clase. 

Newcomen’s a Sa (Fig. 6658), which followed Savery’s, was 
introduced in 1706, and perfected the principle which was in- 
itiated by Papin. It differed from Savery’s in several respects. 
One difference has been noted. It is this : — 

Savery raised water partly by the pressure of the atmosphere, 
and partly by the pressure of steam, the actions being alternate. 
Newcomen raised water by the pressure of the atmoephere, steam 
being employed alternately to create a vacuum. Another: — 

Savery allowed the direct pressure of steam on the surface of 
the water. Newcomen had the pressure of the steam and air 
alternately on the respective sides of the piston, that of the wa- 
ter on @ pump-piston which was attached to the other end of the 
walking-b:am ae that to which the steam-piston rod or chain 
is attached. The walking-beam is Newcomen’s 

Newcomen separated the boiler from the cylinder; Papin, we 
have seen, generated and condensed his steam in the cylinder 
beneath the piston, which consumed much time in the alter- 
nate heating and esa os The boiler had already been sepa- 
rated from the cylinder, in Papin’s apparatus, and also from the 
reservoir in Savery’s apparatus, so that it is singular that Papin 
should have missed this point, which gave value to the idea of 
the atmospheric engine. 


Fig. 5658, 


Newcomen’s Engine. 
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In Newcomen’s engine, the piston depended from one end of 
the walking-beam a, and the pump-rod from the other end. 
The pump-rod was heavy enough to sink it in the shaft and raise 
the steam-piston, or else a weight w was added. The periphery 
of the piston was covered with leather, and kept air-tight by 
water above it from a tank?¢. Thecylinderc was placed above the 
boiler 6, and steam was admitted to it through the cock c', which 
was tended by hand, the strokes being slow. 
air from the cylinder, displaced by the steam, passed down the 
pipe which proceeds from the bottom of the cylinder, and issued 
at the valve s, which opened upwardly. This is the blow-ra/ve or 
snifling-valve of the engine. The cock c’, being then opened, 
shuts off the steam, and the cock 2, being opened, allows injection 
water to enter the cylinder from the tank ¢. 
condensed into 1/,;,. of its bulk, formed a nearly perfect vacuum, 
and the atmospheric pressure of 14 pounds to the square inch 
bearing upon the piston depressed the latter, and consequently 
raised the pump-rod, the weight w (if any there be), and the 
load of water. The downward stroke only of the piston was 
used effectively. The pump-rod / was to lift water to supply the 
tank ¢. The water of injection and condensation passed by the 

ipe oper, Sein the bottom of the cylinder to the hot-well, 
adap at the valve s, and was used to feed the boiler. 

It will be observed that the piston and pump-rod are merely 
suspended by chains ; the action of each is to pull, — not push, 
—and a stiff connection was not necessary. 

At first Newcomen adopted Savery’s plan of external conden- 
sation, but a faulty cylinder having admitted water internally, 
the condensation was more rapid, with increased effect from the 
engine. Since that accidental discovery, internal injection has 
been generally adopted. 

The beam, pump, internal condensation, and self-action were 
important additions to the previous steam-engines, earning for 
Newcomen and Cawley a well-deserved fame. 

The taps which answered as valves in the Newcomen engine 
required the most unremitting attention of the personin charge, 
to introduce steam into the cylinder to lift the piston, or the 
shower of cold water which was to condense the steam and cause 
the depression of the piston by the atmospheric pressure above 
it. A Cornish boy, named Potter,in order to have some time 
for play, conceived and put in execution the idea of connecting 
the beam to the handle of the taps, so as to work them auto- 
matically. Hence the valve motion. For the first time, the 

ne worked by itself. 

ith the exception of Smeaton’s improvements in details, the 
Newcomen engine remained in the state to which its inventor 
had brought it, from 1710 to 1764, about which time Watt ap- 


liers’ steam-engine, invented about 1716, was substan- 
tially similar to Savery’s. The steam pressed directly upon the 
water to drive it up the eduction-pipe. Cutting off the steam 
caused the steam in the water-chamber to condense, and at- 
mospheric pressure again filled the chamber from the well. 

Leupold, 1720 (Fig. 5659), invented an engine in which two 
vertical cylinders were placed parallel, their pistons being raised | 
by the direct pressure of the steam, necessitating the use of 

iston-rods. A four-way cock of 
ngenious construction made the 
necessary changes of induction 
and eduction. The steam was 
used at full power, and then ex- 
hausted into the atmosphere. 
This latter feature was novel. 
The positive pressure of steam 
was not. Papin had used it 25 
years before The two coacting, 
alternate cylinders was a novel 
feature. The engine never had 
any practical importance 

In 1756, Blakey took out a 
patent for a water-raising appa- 
ratus, as an improvement on 
Savery’s, to avoid the condensa- 
tion of steam incident to its con- 
tact with the water. To avoid 
this he interposed a stratum of oil or air between the water and 
the steam. 

Smeaton devoted himself to the details of the Newcomen en- 
gine, laid down some rules for proportions, and determined a 
mode of measuring the power. It was formed upon the data: — 

Rate of the piston. 

Area of the piston. 

Pressure of the steam. 

The number by which he denoted the power was obtained by 
multiplying together, — 

1. The number of feet which the piston traveled in a minute. 

2. The square of its diameter in inches 

8. The number of feet of water to which the pressure driving 
it was equivalent. 

The calculations and the subject may be pursued in treatises 
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devoted to this subject, but the result may be stated: Smeaton’s | 


| 


dynamic unit was a power that lifts } of a pound 1 foot high 
per minute. 

Smeaton probably invented the flue-boiler, and by various 
improvements doubled the effective value of the steam-engine. 
(See Duty.) Smeaton also invented the Cataract (which see). 


The water, being | 
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James Watt was born in Glasgow, in Scotland, 
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January, 1737. 
** His attention seems to have been directed to the steam-en- 


gine by a model of Newcomen’s engine, which was sent him to 


At starting, the | 


repair. He set about repairing it as a mere mechanic ; and 
when it was repaired and put in operation, he was surprised to 
find that the boiler belonging to it could not furnish a sufficient 
supply of steam, although apparently large enough for this 
purpose, for the cylinder of the model was only 2 inches in di- 
ameter and 6 inches stroke, while the boiler was about 9 inches 
in diameter. By blowing the fire the machine was made to 
effect a few strokes, but it required an enormous quantity of 
injection-water, although it was very lightly loaded with the 
column of water in the pump. It soon occurred to him that 


_ this was caused by the fact that the cylinders of small engines 


expose a greater surface to the condensation of their steam than 
the cylinders of large engines, in proportion to their capacity. 
He seems to have been well aware of the mathematical princi- 
ples, that solids are to one another as the cubes of their dimen- 
sions, but that their surfaces are to one another only as the 
squares of their dimensions. He found, by shortening the col- 
umn of water in the pump, the boiler could be made to supply 
the cylinder with steam, and that the machine would work 
regularly with a moderate quantity of injection-water. He also 
found that the cylinder of the model, being made of brass, con- 
ducted heat much faster than the cast-iron cylinders of large 
engines, and that considerable advantage would be gained by 
making the cylinders of some substance that would conduct 
heat cre Wood seemed most likely to answer this purpose, 
provided it were found sufficiently durable. Accordingly he 
made a small engine, of 6 inches diameter and 12 inches stroke, 
of wood, soaked in linseed oil and baked to dryness. With this 
engine he made many experiments ; but he soon found that the 
wooden cylinder would not prove durable enough, and that the 
steam condensed in filling it still exceeded the proportion of 
that required for large cylinders, according to the statements 
concerning them, given by Dr. Desaguliers. H:« found, also, 
that all attempts to produce a better state of exhaustion, by 
throwing in more injection-water, occasioned a disproportionate 
waste of the steam. Meditating on the cause of this, he attrib- 
uted it to the fact that water boiled iz vacuo at low heats (100° 
Fah.),—a discovery made by Dr. Cullen, the predecessor of 
Dr. Black in the University of Glasgow, — and he naturally in- 
ferred that at greater heats the water in the cylinder would pro- 
duce a vapor which would partially resist the pressure of the 
atmosphere. We now know that the vapor of water at 180° is 
equal to half the pressure of the atmosphere.”’ 

Watt made experiments on the power of steam by means of 
Papin’s digester. 

See also Muirhead’s ‘* Mechanical Inventions of James Watt,” 
London, 1854. 

The single-acting steam-engine of Watt is shown at Fig. 5660. 


Fig. 5660. 
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Watt, after the invention of the separate condenser and air- 


pump, which go together (see ConDENSER), devoted himself to 


farther improvements. 
He added a jacket to the cylinder, and surrounded the latter 


with an envelope of steam to prevent its cooling. 
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He substituted for the open cylinder of the Newcomen engine ! 


Q Q. A Toothed Sector or Arch which also serves to assist 


and the piston covered with water a cover to the cylinder and a the Pixton in its descent. 


greasy packing. 
He next sought for a means of excluding the air from the cyl- 


QR. The Working Beam. 
S S. The Pump Rod which is made double when the Rota- 


inder above the piston, in order that the heat of the cylinder ' tive Machinery is used. 


might be maintained. For this purpose he admitted a body of 
steam above the piston, merely to occupy the space at first, but 
afterward he substituted pressure of steam for the pressure of 
the atmosphere; and finding that he could obtain a_ pressure 
greater than that due to the atmosphere when the space below 
was nearly a vacuum, he constructed that form of engine, the 
double-acting In doing this he adopted the stuffing-borz, the 
jovention of Sir Samuel Morland. 

Watt made double-acting engines in 1782, and soon after that 
date put up two of them, of 50 horse-power each, at the Albion 
Flour Mills, Blackfriar's, London. They jointly ‘drove 20 pair 
of mill-stones with the 
necessary hoisting ap- 
eigen flour-dress- 

ng machinery, etc. 
The cylinder was 34 
inches diameter: pis- 
ton, 8 feet stroke. The 
connecting-rod  oper- 
ated the main shaft 
by means of a planet- 


Fig. 5661. 
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wheel —Watt's sub- 
stitute for the crank, 
— which be had pro- 
posed to apply for : 
this purpese, but 
was prevented by an 
paapignios: aa ae interloper, who stole 
James Watt's Double-Acting Steam-En- his idea and patent- 
gine (from original sources). ed it See Fig 1692, 
page 722, Vol. I. 


The following is from the inscription on the original draw- 
ing: — 

‘* Fig. 12th [it Is one of a number of figures on a broad sheet} 
Represents the New Improved Engine the Piston of which is 
pressed forcibly both Upwards and Downwards by the Powers 
of Steam. 

A. The Piston. 

B. The cylinder or Steam Vessel. | 

C. A Pipe which bripgs Steam from the Boiler to a lower , 
Regulator box or Nozle, 

D. The place of a Regulating Valve, which admits Steam into 
the upper end of the Steam Vessel. 
nee The place of the Regulator which admits Steam below the 

ton. 

F. The place of a Regulator which lets Steam go out from : 
below the Piston into the Condenser. . 
N. Place of a Regulator which discharges the Steam from 

above the Piston. 

G G. The Eduction or Condenser Pipe. 

H. The Injection Pipe. 

J. The Hot-water Pipe. 

K. The Air Pump 

L. A Valve at the Eduction Pipe foot. 

M! A passage from the Air Pump to the Hot-water Pump. 

O O. A Toothed Kack which connects the Piston Rod and 
the Working Beam. 

P. The Piston Rod. 


ee ea 
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T. The Connecting Rod of the Rotative Machinery. 

Ve The Wheel fixed upon an Axis. 

W. The Wheel fixed to the Connecting Rod. 

VV. The Fly. 

X X. The Fly of the Reciprocating Rotative Motion. 

Y. The Pinion by means of which it acta is acted upon by the 


| Working Beam. 


. The pipe which brings Steam from the Boiler. 
The steain case which surrounds the cylinders. 
The platform on which the cylinder stands. 
Beams which support it. 

. Wall of the Condenser Cistern. 

. Back wall of the Engine house. 

. The Lever wall. 

7. Doors and Windows."’ 

It will be perceived that the fly-wheel is connected to the 
working-beam by a ‘sun and planet’ motion. This was 
adopted as a substitute for counceting-rod and crank ; a motion 
which was well Known to Watt, and which he bad designed 
using, but which was surreptitiously patented by another purty, 
with the result of depriving the Boulton and Watt engines of 
its use. It was used on the ‘ Charlotte Dundar ”’ steamboat, 
built by Symington. This, by various modifications, made the 
Cornish engine substantially as we know it, but the actual im- 
provements in detail of construction and excellence of Workman- 
khip have been vast. Watt never saw a good power-lathe ora 
planing-machine of any kind. 

Watt next proposed, in certain cases where cold water was 
scarce, to abandon the condenser and allow the steam to ex- 
haust into the atmosphere, thus reviving Leupold’s idea of 1720. 
This is one feature of the ordinary high-pressure engine, but 
Watt was always afraid of high-pressure, and though he in- 
cluded a steam-carriage in one of his patents, it was not a suc- 
cess until Trevethick and Vivian built their steam-carriage, in 
1802. See STEAM-CARRIAGF. 

Thirteen years after Watt's firret patent, that is, in 
1782, he obtained another patent, in which he describes 
and claims the working of steam expansively ; that is, 
cutting off the supply of steam from the boiler to the 
cylinder after the latter has been partly filled, and allow- 
ing the steam to expand during the remainder of the 
stroke. See Cut-orr. 

The conversion of a reciprocating into a rotary motion 
was long a puzzle to mechanicians, 

Papin tried to avoid the problem, suggesting the direct 
action of the steam on a kind of wheel. A rotary engine. 
Watt repeated this 70 years afterward, and included it 
in his first patent, but neither he nor Papin accomplished any- 
thing in that. line. 

Papin suggested another plan, which was adopted a century 
afterward, but was abandoned more than half a century since. 
It consisted of a pair of pistons acting alternately on a wheel 
or axle, each pulling it round, whiie the other was being drawn 
back to its starting: place by a weight disconnected with the re- 
volving parts. The alternate reciprocating piotion was used 
upon a number of carriages and boats before the crank was gen- 
ernlly adopted. 

Hulls, in 1737, used an arrangement of cords and pulleys, 
ee the use of w ratchet. This Was repeated Ly Symington 
in 1789. 

The Newcomen engine, which was doing the heavy work from 
1705 to 1770, or thereabouts, had no rotary motions, but em- 
ployed a walking-beam, with ares upon the ends, from which 
the piston and pump-rod were respectively suspended by flexi- 
ble connections. No parallel nietion as yet, and no rotation. 

Watt applied the crank. Such men are not impostors; and 
this meek, earnest man says : — 

‘The true inventor of the crank rotative motion was the 
man, whose name unfortunately has not been preserved, who 
first invented the common foot-lathe. The applying to the 
Atcam-engine was merely taking a knife to cut cheese which had 
been used ta cut bread.” The device designed to be applied by 
Watt was pirated by a man who overlooked a sketch of the ma- 
chine, and, rushing to London, patented it. It would be a pity 
to embalm the name ofa scoundrel by recording it. 

The use of a crank to change a rotary to a reciprocating mo- 
tion, the inverse of the Watt proposition, was not pew at the 
date. A 4throw crank was employed on each end of the wal- 
lower or Jantern-wheel whieh was driven by the water-wheel 
under the north end of London Bridge, as described by Beighton, 
1731.) The water-wheel was first placed there by Morice in 1582, 
but the mode of driving the pump-piston from the rotary-shaft 
is not known to the writer. 

To make the rotary motion continuous, passing the dead 
points was the next problem, and various suggestions seem to 
have been entertained. The crank, receiving an impulse in one 
direction, might then be abandoned to the momentum of a 
counter-weight which was raised the previous stroke. This 
weight might be placed on a wheel, and constitute a fly-wheel. 
Better still, a positive motion might be given to the crank in ench 
direction. For this purpose, Watt arranged 2 or 3 engines acting 
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on as many different cranks on the same shaft, and at; He also devised the mode, since adopted, of the 
180° or 120° apart, as the case would | water, which, he says, might be run off by a descending if 


be. For this he eventually substi- 
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Cornish Steam-Engine. 


which served the purpose of two, acting alternately, within the 
compass of a single cylinder and piston. 

For the purpose of communicating a vertical motion to the 
pump-rods and plug-rod from an engine-beam which oscillated 
on @ horizontal axis and described arcs, Watt contrived the 
PARALLEL Motion (which see). 

Watt's governor was adopted from an ancient device in wind- 
mills. A pair of balls are suspended by jointed rods from a collar 
on a rotating axis. According to the speed of the latter such is 
the lateral extension of the Is, that their divergence under 
the centrifugal effect of the rotation is made to operate through 
certain devices upon the throttle-valve, by which steam passes 
from the boiler to the cylinder. See Governor. 


tuted the double-acting engine, | 


Vo an 


and outside. The contact of the 


an off-let could be got at a depth of 30 or 35 feet. 


Boswell as ‘‘ an iron chieftai “otek 
700 work-people, and the father of his 
tribe.”? The works of ton — after- 
ward Boulton and Watt — were estab- 


lished in B 1764. Steam- 
engines ee ek ae 


he first trial of the ‘* Watt ” 
took place in Cornwall under in- 
ventor’s supervision. The sea had 


broken into a copper-mine in that 
county, and the owners were unable 
to tg 1 with the waters. Boulton, 
with his accustomed en » an- 
nounced that he had an 

would retrieve the disaster. To back 
his own statements, he offered to sup- 
ply the engine for a royalty of one 
third of the posed saving of coal as 
compared with the Newcomen 

The offer was accepted. Watt toiled 
and ran the engine, making a regis- 
ter to mark the number of , 80 
that the duty performed might be 
positively ascertained. The saving of 
coal, fora given number of hogsheads 
raised, was found to be 76 per cent 
over the Chacewater engine on the 
Newcomen principle, which amounted 
to £7,200 perannum. The 

and effectiveness of the Watt 

were then fully admitted, and 

for the “‘ fire-engine,”’ as Watt 

it, flowedinto Scho. 

Pirates commenced work immediate- 
ly, and law expenses gobbled up the 
money of these —_ a 
world was not w y. 
condenser, which gave Pomel x pent 
acter to the ‘' Watt condensing-en- 
gine,’’ was a pgp Ae a 
miners, and as suc 4a 
ated it. The studious and Rice 
tious Watt hated a lawsuit. with 
lies and vexations, and retired on a 
moderate competence due to the ex- 
tension ef his patents to the Bi 1800. 


ori 
1799, and bas been at work ever sinee. 
Fig. 56€83 illustrates the parallel’ motion invented by Oliver 
Evans. The working-beam, also known as the 
beam, connected at one end to the piston-rod, was at the 
other in a rocking frame; it was connected near its mid-length 
with two standards secured to the cylinder head by two rods 
which were pivoted to these standards and to the the 
effect being that while the rocking-frame, the crank 
rod attached to the piston near 
its center, the two rods above 
named, and the working-beam 
itself, vibrated freely as the 
crank revolved, the vertical 
movement of the piston-rod was 
not interfered with. 
Cartwright’s areca ae, 
1797, had a long piston-rod, on 
which were two pistons working 
in two cylinders of varying size. 
It is said to have been the first 
engine in which a metallic pis- 
ton was used. Steam is admit- 
ted by the pipe to the upper end 
of the upper cylinder, depress- 
ing both pistons; as the piston 
reaches its lowest position, the 
valve in the piston is lifted and 
allows the steam to escape to 
the condenser, which is an an- 
nular cylinder with water inside 


comauainn. 
Fig. 5664. 
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cross-bar closes the steam- 
valve. The force of the fly- 
wheel raises the pistons, and as 
the upper one rises it closes the valve in the piston and 

the steam-valve in the cylinder-head. Another stroke is 

made. The descent of the lower piston forces the water and air 
into the pipe leading to the reservoir on the left, a foot-valve 
preventing it from running back toward the condenser. The 
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boiler is fed from the reservoir, and superfluous water and air 
escape therefrom. 

Hornblower’s steam-engine was an any engine, having 
two cylinders. His grape were 1781, 98,1805. The steam was 
worked expansively in a second and larger cylinder, after a pre- 
vious use in a primary cylinder. 

Woolf very much improved this idea about 1804. See DouBLe 
Enoine ; Compounp EnGine; DupLex ENGINE. 

The oscillating-cylinder engine was patented in England in 
1813, by Witty. 


Fig. 5665. 


Portable Engine. 


For notices of portable and traveling engines, see PorTasie 
Enoine; Locomorive. 


In the Corliss engine (Fig. 5666), the steam-valves, 
which are of peculiar form, their acting portions 
forming a ent of a cylinder, are oscillated by 
connection with a wrist-plate journaled on a shaft at 
the side of the cylinder, and vibrated by a lever and 
connecting-rods, operated by the movement of the 
Sabana eccentric. ‘They are so arranged as to cut 
off at any required part of the stroke by rods, which 
cause the connection between the wrist-plate and 
the valve-stems to be completed and released when 
the rods are brought into action by or freed from the 
action of the governor, which merely performs the 

/ 
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function of connecting and disconnecting the levers 
which work the valves, without being called on to 
exert any force in opening and closing them. The 
exhaust-valves have also circular acting faces, and 
are similarly actuated by connection with the wrist- 
pat before referred to, this connection, however, 

ing permanent. ‘The area of the exhaust-ports is 
about four times that of the steam-ports, to obviate 
any risk of back pressure, and the eduction-pipe is 
made proportionately large. The induction-valves 
are at the top and the eduction-valves at the bottom 
of the cylinder, which is thereby kept free from 
water of condensation, and are in immediate prox- 
imity to the bore of the cylinder, having no long 
passages to be filled with live steam. 


Fig. 5667 illustrates the Eickemeyer steam-engine. A is a per- 
spective; B, sections in parallel planes through the steam-cylin- 
der a and crank-wheel 6; C, transverse section of the cylinder ; 
and D, sectional! plan, showing the connection of the piston-rod 
c and crank-wheel. 

The piston d is hollowed at the ends, and its sides have 
grooved e f which communicate with the cavities, and, 
alternately, with the steam induction and eduction passages g A. 

A compound lug i on the piston-rod, secured by set-screws, 
receives a wrist-pin & having a ball on the end, which enters the 
lug and forms the axis of an eccentric roller m entering a groove 
in the side of the crank-wheel and causing it to rotate at each 
reciprocation of the piston. 


Root’s donble-reciprocating engine has a square 
piston, which reciprocates in one direction while a 
piston inside the former reciprocates in a direction at 
right angles thereto. 


The inner piston is connected to the wrist, and communicates 
both its motions thereto, — its own vertical motion in the.outer 
piston, and its horizontal motton with the outer piston. The 
resultant is a rotary motion of the crank without dead-centers. 
See Fig. 1710, page 728. 

A steam-engine driven by the heat of the sun has been made 
at Tours, France, by Professor Mouchot. A silver-plated con- 
cave reflector abou t five feet in diameter collects and throws the 
heat in the solar rays upon a copper boiler which, in from 
fifteen to forty minutes, gets so hot that the heat must be mod- 
erated to prevent it from bursting by the conversion of all the 
water into steam. The reflector turns with the sun by clock- 


Fig. 5666. 
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work. 


any practical value at Tours, in lati- 


California and Nevada, where the 


terrupted splendor for 
eight months in the 
year, and where coal 

is dear, it may prove 
j A valuable. 


Fig. 5667. 
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It is doubtful whether the machine can be made of 
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The Lehigh zine-works, 110} inches diameter, 10 feet stroke. 
The Providence Sound steamers’ cylinders, 110 inches diam- 


a tude 47° North; but in countries like , eter, 12 feet stroke. 


The Baxter steam-engine, described and pictured on page 


sun shines with unin- | 1770, has the following sizes and prices ; — 


Horse-power. Revolutions to the minute. Price. 
ins awl COKE Hae een GAT Oscaten eeetwer eens. OO 

Bs caieshnuvanegetngeeewees Y gi PEE EEE 600 
DOT viiwad eas atweasa Bs i Gea snn Rees ends 800 
Cisssaetetpewerednees Suc ki Seae on stasacased 1,000 

; | EE rere ty ek tee MUsisakbaneeereees 1,200 
The Maxim steam-engine is also vertical, the engine being 


above the boiler, and not sunk within it, as in the Baxter 
engine. 

mall steam-engines are coming much into favor to relieve 
hand and horse work in establishments where but a moderate 
amount of power is required. Many of these are attached to 
their boilers, the bed-plate being common to both. The upright 
form of boiler and engine has the preference, partly for compact- 
ness, and partly on account of the evenness of wear. The rate 
is usually quite rapid. The Washburn engine, used some years 
since at the Massachusetts State Fair at Worcester, was not 
larger than an ordinary ice-cream freezer, and its proportions 
and work are reported as follows in a Worcester at be “Tt has 
two cylinders, 3 7-l0th inches bore by 1 85-100th inches stroke ; 
runs about 370 revolutions per minute, aud drove all the ma- 


_chinery in the hall. The machinery is as follows: one loom, 


one carding-machine, one 20-shuttle tape-loom, one cloth-loom, 
one spinner, twenty spindles, envelope-machine, six fine wire 
blocks, three hoop-skirt ating | machines, one 8-foot planer, 
one 16-inch engine-lathe, one 15-inch engine-lathe, one card 
and two small printing presses.”’ 


+ 
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Eickemeyer's Steam-Engine. 


The dollar steam-engine is a working toy. It is a reciprocat- | 
ing steam-engine, with cylinder, piston, fly-wheel, boiler, and | 


patent safety-valve, taking 
steam at both ends of the 
cylinder, with half-inch 
stroke. All complete it 
weighs leas than 4 ounces. 
The engines of the ‘‘Lord 
Clyde”? British iron-clad 
have cylinders 116 inches 
in diameter, 4 feet stroke. 
The Haarlem Mere en- 
gines have annular outer 
cylinders of 112 inches di- 
ameter, 15 feet stroke. 
There are three of them: 
the Leeghwater works 11 
pumps of 68 inches diam- 


eter, 10 feet stroke; the | 


Cruquius and Lynden re- 
spectively work 8 pum 
of 73 inches diameter, 10 
feet stroke. See pages 115, 
116, 739, 740, 1830, 1831 
The Chicago Water-works 
engine has a pair of cylin- 
ders 44 inches diameter, 8 
feet stroke. 
The Brooklyn 


rere - engine 
10 feet stroke. 


One or two very 


engines are described under MopEL, 


The several forms of engines are considered under the specific 


| 
| page 1457. 


heads. The Cornish, 
engines, 
' thington 


626 and 1828; the Haarlem Mere 
1830, 1831; Portable, pages 1769, 1770; Wor- 
uplex, Plate XV., opposite page 763 


; etc. 


| See under the following heads : — 
| Steam-Engines ( Varieties). 


olipile. 
| Aéro steam-engine. 
Agricultural steam-engine. 
Annular-cylinder steam-en- 


gine. 
Assistant steam-engine. 
_ Atmospheric steam-engine. 
| Auxiliary steam-engine. 
| Ballast-engine. 
_ Beam steam-engine. 
Bisulphide-of-carbon engine. 
Bogie-engine. 
Breast-wheel steam-engine. 
Compound steam-engine. 
Concentric steam-engine. 
Condensing steam-engine. 
Corliss steam-engine. 
Cornish steam-engine. 
Cut-off. 
Direct-action steam-engine. 
Disk steam-engine. 
Doctor steam-engine. 
Donkey steam-engine. 
Double steam-engine. 
Double-acting steam-engine. 
Double-cylinder steam-engine. 
Double-expansion steam-en- 


gine. 
Double piston-rod steam-en- 
gine. 
| Draft-engine. 
_ Draining-engine. 
Dummy-engine. 
Duplex engine. 
Duty. 
Eolipile. 
Fan steam-engine. 
Feeding-engine. 
‘* Gorgon ”’ steam-engine, 
High-pressure steam-engine. 
Hoisting-engine. 
Hot-water engine. 
Horizontal engine. 
Inclined-cylinder engine. 
Inverted engine. 
| Inverted double-cylinder 


is 
inches diameter, | Locomotive steam-engine. 


Low-pressure steam-engine. 
Man-engine. 

Marine steam-engine. 
Mining-locomotive. 

Nigger steam-engine. 
Non-conducting steam-engine. 
Oscillating-cylinder steam-en- 


e. 
Oscillating - piston steam -en- 
n 


e. 
Overhead steam-engine. 
Pendulous-cylinder steam-en- 


gine. 
Pilot steam-engine. 
Pony steam-engine. 
Portable steam-engine. 
Propeller steam-engine. 
Pumping steam-engine. 
Quadrant steam-engine. 
Reaction steam-engine. 
Reciprocating steam-engine. 
Revolving-cylinder steam-en- 
ne. 
Road-locomotive. 
Rotary steam-engine. 
Screw-propeller steam-engine. 
Sector-cylinder steam-engine. 
Side-beam steam-engine. 
Single-acting steam-engine. 
Sliding-cover steam-engine, 
Spiral-vane steam-engine. 
Square-piston steam-engine. 
Stationary steam-engine. 
Steam-carriage. - 
Steam and smoke engine. 
Steam-engine. 
Steeple steam-engine. 
Table steam-engine. 
Tank-engine. 
Traction-engine. 
Treble-cylinder steam-engine. 
Triple-cylinder engine. 
Trunk steam-engine. 
Twin steam-engine. 
Vertical steam-engine. 
Vibrating steam-engine. 
Vibrating-piston steam-engine. 
Volcanic steam-en i 
Woolf’s steam-engine: 


_ For parts of steam-engines, see under the following heads : — 


The Pittsburgh en- 


ee nders 64 inches di- 
Dollar Steam- Engine. 


ne has a pair of cyl- | 
ameter,14 feet stroke.  Back-link. 


Steam- Engines ( Parts and Appliances). 


Back-balance. Balance-bob. 
Balanced valve. 
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Banking-up. 
Bean. 
Beam-center. 
Bedding * 

Belly -brace. 
Bisulphide-of-carbon engine. 
Blast- pipe. 
Blower 

Blow-off pipe. 
Blow-through valve. 
Blow-valve. 

Bob. 

Boiler. 

Boiler- feeder. 
Boiler-float. 
Boiler-prover. 
Boiler-stay. 
Boiler-tube. 
Bri-lye. 

Brine- pump. 
Brine- valve. 
Bucket-valve. 
Cataract. 
Check-valve. 
Cinder-frame. 
Circulating-pump. 
Cistern. 
Clack-box. 
Clending. 
Clinker-bar. 
Clothing. 
Cold-water pump. 
Condenser. 
Condenser-gage 
Conden-ing-engine. 
Coutra-vapeur. 
Counter. 

Cover. 
Crank-axle. 
Cross-head. 
Cross-head block. 
Crogs-tail 

Cut-off 

Cut-off valve-gear. 
Cylinder. 

Damper. 

Dash- pot. 
Deadiny. 
Delivery-valve. 
Detector. Low-water 
Diagonal framing and stays. 
Distribution. 
Done, 
Draining-engine. 
Drip-pipe. 

Driver. 

Drop-fiue. 
Dry-pipe. : 
Dumb-plate. 
Eccentric. 
Eduction- passage. 
Ejec tor-condenser, 
Entablature. 
Equilibrium-valve. 
Escape. 
Exhaust-pipe. 
Exhaust- port. 
Exhaust-reguiator. 
Exhauat-valve. 

Ex pansion-gear. 
Ex pansion-valve. 
Feeder. Boiler 
Feed-head. 
Feed-pfpe. 
Feed-pump. 
Feed-water apparatus, 
Feed-water pump. 
Ferrule. 

Fire-bar. 

Fire-box. 
Fire-bucket. 
Fire-guard. 
Fire-regulator. 
Fire-surface. 
Fire-tube. 

Float. 

Flue. 

Flue-brush. 
Flue-cleaner. 
Flue-surface. 
Foam-collector. 
Fork-head. 
Foot-plate. 
Foot-valve. 
Fusible plug. 
Gab-hook. 


Gab-lifter. 
Guye-cock, 
Gayre-gluss. 
Gallows-frame, 
Gasket. 
Generator. Steam 
Giffard injector. 
Gland, 
Globe-valve. 
Governor. 
Governor cut-off. 
Governor-valve. 
Grate-surface. 


_ Grease-cock. 


Grease-cup. 
Guide-blocks. 
Guides. 
Hand-gear. 
Hand-pump. 
Hangiug-bridge. 
Heating surface. 
High-pressure alarm. 
Holding down bolt. 
Hot-water puinp. 
Hot-well. 
Hydraulic governor. 
Incrustation in boilers. 
moving 
Indicator. 
Tuduction-pipe. 
Induction-valve. 
Injection-cock. 
Injection-condenser. 
Injection -pipe. 
Injection-valve. 
Injector. 
Inside cylinder. 
Instantaneous generator. 
Intermnediate shaft. 
Jacket. 
Junk-ring. 
Kingston‘s valve. 
Lag. 
Lagging. 
Tap. 
Lead, 
Lifter. 
Lifting-gear. 
Lifting-rod. 
Link motion. 
Lock -up safety-valve. 
Locomotive valve-gear. 
Low water alarin. 
Low-wuter detector, 
Low-water indicator. 
Lubricator. 
Main center. 
Main links, 
Man-hole. 
Manometer. 
Marine governor. 
Metallic packing. 
Mid feather. 
Mud. collector. 
Mud-hole. 
Mud-plug. 
Muid-valve 
Nozzle. 
Nozzle- plate. 
Packing. 
Packing -box. 
Packing.-ring. 
Parallel bar. 
Parallel motion. 
Pet-cock, 
Pinching- pin. 
Piston. 
Piston- packing. 
Piston-rod. 
Piston-rod packing. 
Pitman. 
Pitman-box,: 
Pitman-coupling, 
Pitman-head, 
Pluy-rod. 
Pressure-gage. 
Priming: valve. 
Prop-stay. 
Radius-bar 
Radius-rod., 
Recording gage. 
Refrigerator. 
Regulator. 
Relicf- valve. 
Reverse valve. 
Rising-rod. 


Re- 


| Rocking-shaft. 
' Rose. 

Safety-plug. 
| Safety-tube, 
Safety -valve. 
Safety-valve lever. 
Salinometer. 
Scale-borer. 
Sectional steam-boiler. 
Sediment collector. 
Shunt. 
Side-lever. 
Side-rods, 
Skimmer. 
Slide-case, 
Sludge-hole. 
Sluice. 
Smoke-box. 
Smoke- pipe. 
Sole- plate. 
Spark -arrester. 
Spring-bulance. 
Spring-hook. 
Spring: pins. 
Spring. valve. 
Starting-valve. 
Stay. 
Stay-bolt. 
Stay-rod. 
Stuy- wedge. 
Steain. 
Steam. Applications of 
Steam-blower. 
Steamboat. 
Steam-boiler. 
Steam-boiler alarm. 
Steam-boiler furnace, 
Steam -brake. 
Steant-car. 
Steam-carriage. 
Steam-chest. 
Steam-cock. 
Steam.coil. 
Stean-crane. 
Steam-es linder. 
Steam-engine. (Parts of) 
Steam-enpiue, (Varieties. ) 
Steam-engiue indicator. 
Steamer. 
Steam fire engine. 
Steam-fountain. 
Steam-furnace. 
Steam-gaye. 
Steum-yenerator. 
Steam -governor, 
Steum-gun. 
Steam-hamimer. 
Steam hexting-apparatus. 
Steam-hoirt. 
Steam-indicator. 
Steam jacket. 
Steam jet. 
Steam-jet pump. 
Steam-navigation. 
Steam pile-driver. 
Steam-pipe covering. 
Steam. plow. 
Steam-port. 


a a 


Steam-en’gine In’di-ca’tor. 


Steam-power meter. 
Steam-pressure guge. 
Steam-punmip. 

Steam regulation-valve. 
Steain riveting-machine. 
Steam-room. 
Steum-sled. 

Stexrm steering-apparatus. 
Steam-tank. 
Steam-trap. 
Steam-valve. 
Stcam-vessel. 

Steam water-elevator. 
Steam-whistle. 
Steam-winch. 
Stop-motion. 

Strap 

Stuffing-box. 
Surface-condenser. 
Tail-valve. 

Take-up. 

Tank. 

Tappet. 
Tappct-motion. 
Test-cock. 
Throttle-valve. 4 
Trailing spring. 
Trailing-wheel. 
Travel. 

Trunk. 

Trunnion. 

Tube. 

Tube-brush. 
Tube-cleaner. 
Tube-cutter. 
Tube-door. 

Tube-ex pander. 
Tube-fustener. 
Tube-ferrule. 
Tube-flua 
Tube-plate. 
Tube-plate stay. 
Tube-plug. 
Tube-scaler. 
Tuhe-sheet. 
Tube-stopper. 
Tubular boiler. 
Tubulous boiler. 
Unit. 

Uptake. 
Vacuum-pump. 
Vacuum-valye, 
Valve. 

Valve-gear. 
Valve-motion. 
Variable cut-off. 
V-bob. 

Waste-steam pipe. 
Waste-water. 
Water-bridge. 
Water-pgage. 
Water-heater. 
Water-indicator, 
Water-injector. 
Water-leg. 

Weigh -shaft. 
Whistle. 
Working-beam. 


A contrivance 


to make a record of the pressure of steam at all 
points of the motion of the piston. See also SrEaM- 
GAGE ; PRESSURE-GAGE 3 INDICATOR, ete. 


In the indicator (Fig. 5669), a pencil or tracer is fixed centrally 
in the middle one of three connected levers forining the par- 


allel motion 


The two end members of the series are jointed to 


two opposite arins 6 near the top of the iudicator-cylinder ¢, 
The cylinder is uttached to a convenient part of the boiler, and 
steam adinitted to the pixton, whose rod is connected to the 
lever d, causing a vertical upward movement of the tracer, 
which is opposed by a weight suspended from the hook e. As 
the cylinder fis rotated by appropriate mechanism, the pencil 
traces a continuous line upon a sheet of paper secured thereon, 
varying in hight according to the steam-pressure. The use of 
the parallel motion is to prevent the wabbling of the stem of 
the piston-rod, preserving it directly in line during its vertical 


excursions. 
Steam/er. 


1. A steam-vessel. 
2. A steam fire-engine. 


| See SrEAMBOAT. 
See FIRE-ENGINE. 


3. (Domestic.) A culinary vessel with a perforated 
bottom, placed upon a cook-pot and having a lid to 


keep in the steam. 


In Fig. 5670, the steam passes up through a central channel 
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composed of frusto-conical sections of pipe, one of which is at; Fig. 5672 isan apparatus for steaming paper-stock. 


tached to each steam- 3 
se. The lower smaller See also PULP-DIGESTER. 


end of each section| 5. (Afilling.) An apparatus for steaming wheat 
enters the top of the preparatory to grinding. 

one below ,and the drip prepa ry to gn & 

which flows from the| Fig. 5678 shows Hunt’s apparatus for steaming wheat. The 
close bottoms of the , grain flows from the hopper a down through the passage 6, 
steamers into the pipe Which is larger at the bottom than at the top; in ite progress 
is carried off without | downward steam is admitted to it from the perforated cham- 
contaminating any ber c, which receives steam from the pipe d, and it is then 
matters in the steamer . dried by coming in contact with tge walls of the chamber e, sup- 


beneath. | plied with steam by the pipe / “By means of the cock g the 
steam may be shut off from the upper chamber if the grain 
Fig. 5670. does not require steaming’, or it can be cut off entirely 


Lo by the globe-valve 4. The water of condensation is drawn 
= off by the pipe ¢. 

Steam Fire-en’'gine. Mr. Braithwaite’s fire- 
engine, used in London, was described in ota 2 
ton's ‘‘ British Cyclopedia,” published in 1833. It 
is there described as a portable steam-engine, to 
move the pump-rod, the steam being prepared 
during the passage of the fire-engine to its desti- 
nation. See Fink-ENGINE. 

Steam-foun'tain. A jet or body of water 
raised by the pressure of steam upon the surface 
of the water in a reservoir. 


This is shown in the “ Spiritalia’’ of Hero, 160 3. c., in 
several forms. The device was a part of the priestly jug- 
glery of the temple. The fire, being lighted on an altar 


Parallel- Motion Indicator. Steamer for Cooking. heated water in an adjoining chamber; the steam evolved 
A primitive mode of cooking in use among several savage na- Fig. 5672. 


tions is called ‘‘ stone-boiling,’’ and is as follows: A hole is 
dug in the earth, dry wood is placed in it, and on 
that a number of stones. When the stones become 
red-hot the unconsumed fuel is removed, wet, green 
leaves placed upon the stones, and upon the leaves 
the food to be cooked. More leaves are placed on the 
food, and a mat over all. Then some water is poured 
on the mat, and finally earth as an outside coating; ; 
thus the food is cooked by a combined baking and { 
steaming process. But a simpler method of stone- 
boiling than this of the New-Zealanders was probably 
practiced by the pit-dwellers. Stones made red-hot in 
the fire were thrown one after another into a vessel of water ' 
containing the food Steamer for Paper Stock. 
Fig. 5671. to be cooked. This f . 
; is the plan adopted 
by certain North- 
American Indians, 
and traces of it still 
survive on the Con- 
tinent of Europe 
Fig. 5671 is a tea 
and coffee steamer | 
for hotel purposes, | 2 ss 
with double walls ex- | Fig. 56; 
tending nearly to 
> the bottom, placed 
in the boiler so as to 
allow the water to 
passallaround them, 
while upon them set 
vessels with perfo- 
rated bottoms and 
containing each a 
strainer in which 
the coffee is placed. 
4. a. An appa- 
ratus in which 
wood (for in- 
stance) is placed 
within a cham- Hill 
ber, in order to il 
expel the natu- | | 
ral juices, inject 
preservative. Steamer. 
compositions, or 
merely soften the! Steam-gage. (Steam.) An attachment to a 
wood so that it: boiler to indicate the pressure of steam. 
may be readily! a bcd e, in Fig. 5674, are forms of mercurial 
bent. gages; the ee of the steam rising in the 
b. A vessel in, longer leg of the tube is read against the gradu- 
which apér , ated plate. 
stock or other fiber is treated in order to soften it,| Fig. 5675 represents piston-gages. The cylinder 
to facilitate the removal of siliceous matters. ; has a solid plug, turned and ground, the pressure of 


pressed upon the surface of a liquid, oi] or wine, and ejected the 
same by means of pipes hidden within a statue, so as to run out 
of a flagon in the hand of the figure, and thus pour a libation 
upon the altar 

The idea of Hero was revived by Baptista Porta in 1600; De 
Caus (’), in 1620; the Marquis of Worcester in 1633; Savery, 
in 1698. See STEAM-ENGINE. 
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the steam elevating the plug against the force of the 
spring. 

A (Fig. 5676), Fig. 5674. 

Bourdon gage. The 
spring tube is se- 
cured at one end and 
free at the other. 

B, Lane’s gage. 
The spring is held 
by the middle, leav- a b 
ing both ends free 


. 
SOON » 


eecesessesEsssss: 


Mercurial Gages. 


and pointing upward, so as to prevent water from 
the siphon which transmits the steam pressure col- 
lecting in the tube 

Fig. 5675. and freezing in cold 

weather. Bothends 
of the tube are con- 
nected by a lever 


to the index, and Bourdon Tube Pressure- Gage. 
vibration of the lat- 
ter is prevented. Fig. 5677 represents a steam-pressure gage on the 


C, Crosby's gage. pope of the Bourdon barometer (see page 347). 
The spring-tube is | The views are respectively a front elevation and a 
arranged in a man- | horizontal section, the upper part of the casing being 
ner similar to the | removed. 


last; three con-| 4 series of spiral tubes a a a communicate at one end with a 
Piston- Gages. nected levers are | common opening connected with the steam-chamber, 

employed for trans- and at the other are joined by a T-piece, which, by Fig. 5678. 

mitting motion to the index, and it is claimed that cnaratin f : istonerlyer a Snaserae Big rot” ode 

a stronger and heavier tube may be used, obviating | the shaft of the index-hand }, which shows the 

r of straini i i - | pressure on a dial 

oo 7 oe ve bursting under high Cem Asecond index c has a projection on its under side, 

Pp which is struck by the index 6 when the steam press- 

Fig. 5676. ure exceeds a limit to which it has been eravioaaty 

set, carrying it forward till the extreme amount of 

pressure has been reached ; and a ratchet-wheel and 
pawl prevent it from receding from this point. 

A third and shorter index, also controlled by a 
ratchet and pawl arrangement, is caused to advance a 
step,and is prevented from returning each time that 

| the limited amount of pressure has been exceeded, 
80 that the gage is caused to register both the maxi- 
| mum pressure and the number of times that the en- 
gineer has allowed the pressure to exceed the proper 
amount. 

Fig. 5678 is a view of Matthews’ tube for pressure- 

. It is made without seam, by electro-deposi- 
tion of metal upon a core of some fusible material, 
| Such as stearine or wax. The tube has offsets on one 
side, in the form of hollow plates. The lower part is 
fused to the dial-plate, and has a screw coupling for 
_ the steam or carbonic-acid gas pipe. The effect of 
elastic pressure in the tube is to press apart the 
horizontal portions of the offsets and elongate that 
side of the tube, which becomes bent thereby ; the 
upper end being attached to a short lever or rack, 
which moves the pointer on the dial. 

Shaw’s (Fig. 5679) is also particularly designed to 
measure the pressure of elastic gases generated by 
explosive substances. The pressure from the cham- 
ber a is transmitted through the curved a b, 
| which is partially filled with glycerine, and the per- 
forated disk ¢ to the foot of the plunger e, the top of 
which forms the bottom of a mercurial reservoir ; 
the plunger rising causes a thin column of the fluid 
to ascend the tube /, where it is retained by a valve 
g until its hight can be conveniently noted. On 
, - ; partially turning the cock A, the pressure having 

D, Allen's gage. This is a box or diaphragm gage, | been removed, the mercury falls to its normal hight. 
on the principle of the aneroid barometer. a isa sec- oie vi yon an ve ae sna ragecise: - Para" 

. . n ’ ’ 
tion through the box, and ba plan of the diaphragm. through the medium of a series of interposed levers Pressure- 
See also PRESSURE-GAGE ; INDICATOR, etc. and a segment-rack, to turn the spindle 6, carrying Gage. 


Bourdon Steam- Gages. 
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an index-hand, by which the pressure is indicated on a dial; | 


Fig. 5679. gives a much larger 
amount of motion to the 


/ “4 index than that original- 


ly imparted to the first of 


the series of levers by 
the expansion of the di- 
aphragm. As the press- 
ure diminishes, the mo- 
tion of the index is re- 
versed by a spiral spring 
surrounding its shaft. 

In Fig. 5681, the steam 
admitted within the box 


Fig. 5680. 


Diap 
Pressure- 


Diora Piston 
ressure- Gage. 


of the gage expands its elastic corrugated top, forcing up arod, 
which, through interposed mechanism, moves the dial index. As 
the pressure falls, the course of the index is reversed by a coni- 
cal spiral spring, which reverses the movement of the rod. 

In Fig. 5682, the two tubes a b 
have a common base, to which 
steam is admitted, and their free 


Fig. 5681. 


Diaphragm Pressure- Gage. 


ends are connected by a flat, bent spring. A link and rod, 
centrally connected to the spring, actuate the segment-rack, 
which gears with a pinion on the index-shaft in the usual man- 
ner. 

Edson’s recording steam-gage (Fig. 5683) consists of a case, 
secured by a lock and key, and having several connected air 
and steam tight drums a a a of thin flexible metal. A rod don 
the upper one of these is attached to a segment which directly, 
or through intermediate gearing, actuates a rack-bar provided 
with a pawl, which rotates the cylinder c to the right, causing 
it to take up some of the paper from the cylinder d, on which a 
roll is wound, as the gage is expanded by steam from the boiler 
- entering the apparatus through a pipe ein the bottom com- 

rtment. An opposite pawl prevents the paper-carrying cyl- 

nders from turning backward as the boxes a a a collapse under 
a diminished pressure of steam. By means of suitable gearing 
the arm f, carrying a pencil or tracing-point at its lower ex- 


Duplicate Tube Pressure- Gage. 


tremity, is caused to rise and fall, impressing a zigzag line on | shoot too fast.” 


the paper as the steam pressure varies. By means of clock- 
work mechanism, actuated by the engine or otherwise, the mo- 


the mechanism employed | 


ae mS 


STEAM-GUN. 


—_—_—————— 


Fig. 5683. 
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tion of the cylinders ¢ d may be made uniform and continuous, 
so as to leave a permanent record of the variations vol sobee ade 
for 12, 24, or a greater number of hours, the paper having been 
previously ruled with a system of horizontal lines indicating 
the pressure in pounds and vertical lines forthe hours. A scale 
and poner genable the pressure at any moment to be more 
readily ascertained by inspection. 

The handle of the inlet steam-cock enters the gage, and is so 
secured that it cannot be withdrawn until the gage-door is un- 
locked, thus preventing tampering with the record. 


Steam-gas. Superheated steam. 

Steam-gov’ern-or. A regulator which deter- 
mines the pagan: of steam, and thus its pressure in 
a chamber or cylinder beyond. 

Usually a device placed between the boiler and 
the valve-chest of a steam-engine, which operates a 
valve and graduates the opening, decreasing its area 
as the pressure rises and conversely. See GOVERNOR. 

Steam-gun. One whose projectile force is de- 
rived from the expansion of steam issuing through a 
shotted tube. 


In a manuscript of Leonardo da Vinci, about a. p. 1500, oc- 
curs the following : — 

‘The architonnere is a machine made of fine brass, which 
throws iron balls with great noise and much force. One third 
of this instrument consists of a great quantity of fire and fuel. 
When the water is properly heated, the screw on the vessel 
where the water is must be turned; at that moment the water 
will escape below, will descend into the heated part of the ma- 
chine, and be immediately converted into steam so abundant 
and powerful that the effects of its force and its noise will strike 
one with amazement. This machine will propel a ball weighing 
rather more than a talent.” - 

L. da Vinci, in describing this gun, uses Greek terms, and it 
is surmised that it is the invention of Archimedes. One who 
has had access to the manuscript states that Da Vinci gives the 
credit of the invention to the Greek philosopher. 

A steam-gun is described in Van Etten’s ‘* Recreations Ma- 
thematique,’’ 1629, 83d Problem. It is a very clumsy contriv- 
ance, but used steam acting on a wooden piston or sabot to 
expel the ball. 

Perkins exhibited a steam-gun in England before the Duke 
of Wellington, 1824. It was very effective, but the ‘‘ Iron 
Duke ” considered that a steam-boiler that threw away balls as 
fast as that did would be out of place in an army, and would 
waste ammunition. The same objection has been until lately 
urged against the use of breech-loading fire-arms. ‘' The men 


Mr. Henry Bessemer's idea is to have a steam fire-engine to 
throw bullets instead of water. He calculates that it will throw 


ioneatiiby Google 
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Submarine Steam-Gun. 


181} pounds, representing 2,540 rifie-bullets per minute, to a 
distance of 1 mile, with a consumption of 5 pounds of coal and 
8 gallons of water. ‘ An increase in the weight of the projec- 
tile would increase both ita range and force, and 2-ounce bullets 
might be used for a long range, being propelled at the rate of 
1,000 a minute. A machine with three parallel barrels could 
throw 2-ounce shot at long range from the center barrel, and 1- 
ounce shot (2,000 a minute) at short range from the side barrels.”’ 
The calculation for steam at 150 pounds pressure is that it 
would escape at an initial velocity of 1,900 feet per second,and, 
acting upon a 2-ounce leaden ball, presenting an area of .6of an 
inch, would exert a force upon it of 90 pounds. 1,100 to 1,200 
feet per second is the initial velocity of the Armatrong gun pro- 
jectile. Mr. Bessemer suggests a universal joint tube for de- 
livering a sweeping fire; and a mantilet to shield the gunners. 
Fig 5684 shows the Wood and Lay submarine steam-gun. 
The side of the ship, below the water-line, has an aperture, 
which is closed by a ball and socket joint. This joint has con- 
nected with it a tube, which extends inward, and terminates in 
a box in which is a trunk with two compartments for containing 
the shells. This trunk is capable of being moved in the box, 
so that while one shell is being discharged another can be 
placed therein. To the rear end of this box a steam cylinder is 
placed, having a piston therein, which, when the shell is placed 
in the trunk, has steam admitted In the rear by means of suit- 
able valves, and ia pressed forward with such force as to eject 
the shell and force it to a considerable distance. The pfaton- 
rod is hollow, and a cord is passed through it, and is wound 
around a spool upon its outer end The opposite end of this 
cord is secured to the sheli, and thus, when the shell has trav- 
eled any determined distance, the cord is made to discharge it. 


Steam-ham’/mer. (Forging.) Properly, a 
steam-operated hammer. The term is usually, how- 
ever, restricted to one working vertically by the at- 
tachment of its rod to a piston in an upright cylin- 
der above. 

The first application of steam to the hammer was 
to the tilt, which was worked by wipers or cams on 
a rotating shaft driven by the usual steam-engine. 
A more direct application of steam to the tilt-ham- 
mer is shown in Fig. 5685, which has a T-shaped 
lever, having adjustable dogs on its lower and upper 

Fig. 


Hf 85 


Steam Tilt-Hammer. 


arms so arranged with reference to the tappet placed 
upon the cross-head of the engine that, by moving 
dogs up or down upon the arms, the stroke of the 
piston, and consequently the force of the blow of 


the hammer, may be varied at pleasure. 

See also ATMOSPHERIC HAMMER, pages 178, 179, 
and list under HAMMER. 

Hague, in 1827 (English patent), raised the hammer by at- 


mospheric pressure below a piston, whose rod is attached to the | 


hammer. The pressure is obtained by a partial vacuum above 
the piston, obtained by an air-pump or other means. The same 
idea is applied to cranes. See Fig. 409. 
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In Watt’s proposed steam-hammer, in 1784, the steam-cylin- 
der was at one end of a wooden beam, while the hammer was at 
the other; the shaft being journaled like the old tilt-hammer, 
and the hammer moving in the arc of a circle. 

William Deverell, of London, June 6, 1806, obtained a patent 

. for “ improvements in the mode of giving motion to hammers,” 
etc. The inventor says: ‘*I raise steam in a boiler or steam- 
vessel as in the common way. I have a steam-cylinder with a 
piston and rod in it; at the end of the rod that comes out of 
the steam-cylinder is a hammer, either made fast to the rod by 
welding, or in any other proper way. The steam from the 
boiler or steam-vesse} is let in underneath the piston by means 
of opening a cock or valve, or cocks or valves; the air at the 
top of the piston will be then compressed by the superior preszs- 
ure of the steam underneath the piston. After the piston has 
been raised to a given hight, there will be an opening made 
from the under side of the piston to a vacuum formed as in the 
common way, or otherwise the steam may be let out into the 
common air. The compressed air on the top of the piston will 
then drive down the hammer with a velocity equal to what it 
may be compressed.” It does not appear that any valuable 
practical result followed. 

In November, 1838, Mr. Humphries, who was superintending 
the construction of the machinery for the ‘‘ Great Britain,” the 
largest steamship which had, up to that time, ever been built, 
wrote to Mr. Nasmyth (who was a workman in Maudslay’s 
shop) that there was not a forge-hammer in England or Scot- 
land powerful enough to forge a paddie-shaft for that vessel, 
and requesting his advice. Mr. Nasmyth immediately went to 

' work and designed an apparatus embracing the essential and 

| distinctive features of the steam-hammer now in use. It con- 

: sisted of an inverted cylinder, to whose piston the block of iron 
forming the hammer-head was attached. Steam entering be- 

' low the piston raised the hammer, and the escape of steam al- 

| lowed the hammer to fall. The sketch was shown to Brunel 
and other experts, by whom it was highly approved. About 

| this time the screw- propeller was brought prominently forward, 
and it was determined to adopt this means of propulsion for the 
“ Great Britain ’’; the forgings required for this were within 
the capacity of the appliances 

Fig. 5686. then in use, and Nasymth’s 

project was neglected; and 
though he wrote to the prin- 
cipal forge proprietors through- 
out the country, urging ite 
superiority, none could be in- 
duced to give it a trial 


Nasmyth Hammer. 


Some time afterward, M. Schreider, the celebrated French ifron- 
master, with M. Bourdon, his superintendent, being on a visit to 
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the Patricroft works, were shown the sketch made by Nasmyth, 
and Bourdon was so favorably impressed that on his return 
home he constructed and put in operation the first steam-ham- 
mer. In April, 1840, Mr. Nasmyth, then on a visit to France, 
in passing through the works at Creusat, observed a crank-shaft 
of unusual dimensions forged in the piece and punched, which 
he was informed by M. Bourdon had been forged by his (Nas- 
myth’s) steam-hammer. On his return he constructed a 30- 
cwt. hammer for the Patricroft works, and in December, 1842, 
obtained a patent for the invention. 

The steam pile-driver was soon afterward invented by Nas- 
myth. See Holtzapffel, ii. 961. 


The Nasmyth was the first steam-hammer of the 
modern type, and the works, as well as name, are 
noted throughout the world ; but the machine-tool 
has been much modified and enlarged. The first 
idea was to simply lift the hammer and let it drop ; 
the force of the blow was afterward very much in- 
creased by making the engine double-acting, that is, 
by allowing steam under pressure to pass above the 
pce and add its force to the weight of the falling 

amimer. Condie made the piston stationary, the 
cylinder moving in guides. Morrison made the 
hammer of one long bar of wrought-iron, the piston 
being welded thereto, and forming part of it, and he 
then dispensed with the guides on the frame, and 
guided the bar by the top and bottom cylinder-heads 
only. This left the entire space below the cylinder 
free for the use of the workman in handling his work. 

In the automatic hammer the motion to work the 
valves has been obtained from inclined grooves, dia- 
metrically opposite to each other, and made to work 
a brass yoke, whose line of vibration is through the 
central axis of the bar. A supplemental valve is 
used to throttle the exhaust below the piston, with- 
out es the free exhaust above the piston. This 
enables the hammer to strike quick, light blows for 
finishing ; in other words, the hammer can go up us 
quickly, but in coming down its force may be d 
by the steam cushion upon which it descends, which 
steam, thus condensed in bulk, re-expands in the 
up-stroke, economizing steam. 

As an illustration of the capacity for adjustment and com- 
mand of the steam-hammer, an experiment may be cited in 
which an egg was placed 
in a wineglass, and the Fig. 5687. 
hammer brought down 
repeatedly, so as just to 
chip the egg without dis- 
turbing the glass. 

The construction of 
the hammer and _ its 
frame largely depend 
upon its size, which is 4 
expressed in the weight 4] 
of the hammer. a | 
patterns of different 
al 


makers vary to some 


extent. Taking Sel- 
A> 
be 


7 


en rr ree ee 


lers’, it may be stated that the piston-rod or hammer-bar is 


of solid wrought-iron, passing through both heads of cylinder ; 
the piston-head forged solid with piston-rod. The hammer- 


| wich, England. It is at present the 


| vented from turning by the upper cylinder-head. The slide- 
valve is balanced 
Hammers of 2,500 pounds weight, and under, have one up- 
‘right only, are double-acting, taking steam above and below 
the piston, with self-acting valve-gear and hand-motion oper- 
ated by the same lever; these can be changed, at will, while 
in operation, thus affording complete control over the length 
| rapidity, and force of blow, also enabling the hammer to be used 
as a vise or squeezer. Hammers of 1,000 pounds and under 
have anvil blocks ng through the base of the upright. 
, Double upright - 
mers are hand-working Fig. 5688. 
only, taking steam above 
and below the piston, 
| thereby increasing thie 
force and rapidity of 
blows. 
| Steam-hammers are 
rated or classified ac- 
cording to the effective 
weight of the piston and 
hammer-head or drop 
and range from 10 
pounds up to 80 tons 
Fig is a perspec- 
tive view of a 500-pound 
er, whose anvil and 
frame are cast in one 
piece, to which are bolt- 
ed the cylinder, guides, 
|ete. It is fitted with 
valve motion, which can 
be worked at pleasure, 
single or double acting, 
adjusting itself to all va- 
| Tiations in the thickness 
of the forging, contro!- 
ling the admission of 
steam so as to pro- 
duce at will a short 
and quick or a een 
and slow stroke, an 
uating from the 
ght-cushioned blow 
to the dead blow, in « 
which no steam is 2° 
| admitted beneath “sy 


the piston until after ———_ 
500- Pound Steam-Hammer. 


the blow is struck, 

thus utilizing the 

vis viva of the falling weight impelled by the top steam. It can 

also be used as an ordinary hand-working hammer, without al- 

tering the setting of the gear. 
Fig. 5689 is a view of a hammer in which the frame is high 
and its pillars dis- 
tant, in order to 
give room for 
working around 
the anvil. Ham- 
mers of this order 
are in the various 
navy-yards of the 
United States 

Plate LXITI. 

shows the new 
Nasmyth steam- 


High-Frame Steam-Hammer. 


and most powerful 
in the world, but it is understood that Krupp of Essen is now 


head is adjustable on the lower end of the bar, which is pre- | building one to work a mass of steel of 100 tons (of 2,240 Ibs.) 
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Pile or fagot being welded. 
Anvil Blocks. 
Platen of Hydrostatic Press. 
Ram of Hydrostatic Press. 
Cylinder of Hydrostatic Press. 
Reverberatory Furnace. 
Grate of Furnace. 
Steam Hammer. 
Opening in top of Welding Furnace, 
Rings for making Cannon. 
Furnace for heating Rings. 
Grate of Furnace, 

. Opening in Furnace. 


ih i 


| 

} 

= 
4 - AK 


Se) 
ane 


more rays goroca 


2 


o. Screw for raising Rings. 
p. Loose Fire Bricks. 

q. Cast iron Base, 18 tons, 
r. Timber on end. 

s. Iron Cup, 6 tons, 

t. Timber Foundation. 
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ALONZO HITCHCOCK'S CANNON-FORGING STEAM-HAMMER AND FURNACE. 
Puate LXIIL (Springfield, 17, S. A. Arsenal.) paces Gowates 


STEAM-HAMMER. 
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weight, and which is expected to cost $ 1,000,000. 
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The weight | Fig. 5690 illustrates a large steam-hammer at the Alexan- 


STEAM-HEATING APPARATUS. 


of the falling portion of the Woolwich hammer is 40 tons,and drowski Steel Works, St Petersburg, Russia. This was origi- 


the force of the ce weight is accelerated many times by the 
use of steam to drive it down from the top. It is four times as 
powerful as the present ‘‘ Krupp’ hammer. It is estimated 
that the use of top steam is equal to allowing the hammer to 
fall of its own weight 80 feet. It has been allowed a striking 
fall of 15 feet 3 inches, and the force of the blow is estimated as 
equal to a weight of 800 tons. The hammer is 45 feet iu hight, 
and covers, with its supports, a base of about 120 feet square. 


| 


| 


Above the ground it weighs 500 tons, and the iron in the foun-— 


dations below weighs 655 tons. It cost $250,000. : 

In making the foundations, an excavation was made 45 feet 
square and 20 feet deep, then 100 piles were driven 20 feet into 
the solid gravel, and the intérstices filled up with concrete; on 
these was placed a block of iron 30 feet broad and 11 inches 
thick, weighing 160 tons, and on this two layers of oak balks. 
On this timber was next placed another iron plate, 10 inches 
thick and 27 feet square, weighing 121 tons, and then followed 
a number of oak balks as before, standing vertically and bound 
together with wrought-iron bands. Two more iron plates, 
weighing together 214 tons, were lowered upon‘the oak balks, 
and one heavier than any yet followed upon these. Upon this 
the anvil block, weighing 102 tons, was placed, and it, in turn, 
was crowned by the anvil face, which was 12 feet in diameter, 
and weighed 60 tons. 

The new steain-hammer in the Bessemer Steel Works, at 
Harrisburg, Pa., weighs 35,900 pounds, and cost $ 92,000, and 
is said to be the largest in the United States. 

Plate LXIII. illustrates the system of Mr. Alonzo Hitchcock, 
of New York, for forging cannon, hollow shafting, hydraulic 
cylinders, and other large masses of iron, particularly those of 
tubular form. 

The metal is heated in a reverberatory furnace to-avoid its 
contact with sulphur and other impurities of coal. The gun is 
formed of rings of wrought-iron, or low steel made without 
welds. The rings are so formed as to be united first in the 
center, that the superfluous cinder may be squeezed out. The 
anvil is seated on the piston of a hydrostatic press, so as to be 
lowered as the successive rings are added. 

The furnace is situated between the anvil and the steam- 
hammer, and so arranged that the rings project into it from 
below, and the hammer drops into it from above. The ring to 
form the muzzle of the gun is laid upon the movable anvil, and 

rojected sufficiently into the furnace to allow the flame to raise 
t to the welding heat. The other rings at the same time aré 
being heated to welding in another part of the furnace; the 
dampers being so adjusted as to proportion the degree of heat 
to the masses in the two parts. Without being removed 
from an atmosphere which contains little, if any, oxy- 
gen, one of the rings is transferred to that upon the 
anvil, and the two welded together by a few strokes of 
the steam-hammer. The anvil is then lowered by the 
thickness of another ring, and the same process is re- 
peated. Although the gun may be of any size, the parts 
actually united at one operation may be made so light by 
reducing their thickness that the pressure of a hammer 
of moderate weight will be adequate. 


Fig. 5690. 


nally a 35-ton hammer, the arched standards springing from 
the ground line. ‘They were subsequently mounted on vertical 
stands 12 feet high, giving a clear hight below the cylinder of 
28 feet 8 inches, and guides for the hammer added; the hight 
of the whole apparatus is 46 feet. The guides consist of two 
cast-iron columns 20 feet high, and 4 feet 6 inches in diameter, 
weighing each 25 tons, resting upon cast-iron girders 40 feet 
long, level with the floor line. These are connected by 8 
wrought-iron bars, 4 on each side, 20 feet long, 16 inches deep 
and 7 inches thick. Four vertical steel bars 14 inches wide an 
7inches thick serve as guides for the hammer. They are not 
rigidly connected to the cross-bars, but are kept up to their 
work by oaken beams between them and the cast-iron columns. 
There are 6 of these beams on each side of the hammer, arranged 
in pairs, between which are cast-iron shoes with inter 

ip ore for adjusting the beams. The whole weight of this part 

( tons, 

The guide columns and the anvil have each foundations in- 
dependent of that of the standards. The hammer weighs 42 
tous, its face, of Bessemer steel, 3 tons, the piston, 6 feet 6 inches 
in diameter, weighs 2 tons 1 ewt., the total falling weight being 
51 tons, with a stroke of 12 feet 6 inches. 

The total weight of the hammer above the ground line, not 
including the bed-plate, girders, or anvil-block, is 402 tons. The 
anvil-block was cast in situ. It is in 3 tiers, each of smaller 
diameter than that below it, weighing in all 240 tons. It is 
bedded upon concrete and wooden piles inclosed in a wrought- 
iron casing 73 feet deep by 25 feet in diameter, the foundation 
extending down to the solid ground. The hammer and its four 
60-ton cranes are supported on a masonry platform resting upon 
timbers supported by piles. The steam-valve is of the equilib- 
rium kind, and the hammer is easily worked by one man. 


Steam-heat’er. See STEAM-HEATING APPARA- 
TUS ; HEATING-APPARATUS ; HYPOCAUST ; FuR- 
NACE, etc. See list under Stoves AND HEATING 
APPLIANCES. 

Steam-heat’/ing Ap’pa-ra/tus. An arrange- 
ment in an apartment or building of pipes or boxes 
receiving steam from a boiler and returning the con- 
densed steam thereinto. 

It was introduced by Watt, in 1784, in the form of a hollow 
sheet-iron box, made of plates 2) X 3} feet, and 1 inch apart, 
supplied with steam from the boiler of the establishment. It 
had an air-escape cock, steam induction, and 
condensed-water escape-pipe. 

Hoyle (English patent, 1791) had a system of 
j steam-pipes. The steam ascended to the top of 

the building, and condensed as it descended. 
In 1793 a method was patented for heating 
rooms by means of a warm pipe passing through 
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Steam- Hammer. 
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‘a boiler containing hot water or steam, on its way to the apart- | the building is gathered to resupply the coils. The water 
ment to be warmed. passes to the lower ends of the coils, and the upper ends of the 
By another method pipes from a steam-boiler were inclosed latter communicate with the steam space in the reservoir, and 
in other pipes, and the air heated during its passage between form an injector to supply the reservoir with waste water from 
them | the heaters. Dampers above the coils regulate the circulation 
About this time steam was applied to heating hot-houses by within the furnace. 
being discharged directly into them, thus raising the tempera- | | Fig. 5692 shows a basket-grate made up of pipes, In which 
ture and affording a greatly increased supply of moisture, which | water is converted into steam, which rises in pipes to the rooms 
was said to have the effect of causing the plants to vegetate of the house. 
luxuriantly and of destroying insects. | Fig. 5693 isa sectional boiler for steam-heaters, having several 
In 1799, Boulton and Watt constructed a heating apparatus, series of inclined pipes which connect in front and rear. Each 
in Lee’s factory, Manchester, in which the steam was conducted one in the vertical geries of pipes has an ‘upper and lower thim- 
through cast-iron pipes, which also served as supports to the 
floor. See also HkATING-APPARATUS, pages 1083 - 1091. | Fig. 5698 
One of the first buildings heated by steam is said to have been | — B. obve. 
a rilk-mill at Waterford, in Hertfordshire. It was 106 x 33 a 
feet. 4 stories high. A furnace was built on the outside, and from 
the boiler rose a stand-pipe which had branches suspended 
from the ceiling of each story. The lower story had a pipe 6 | 
inches in diameter; the 2d and 3d stories, pipes of 4 inches; | 
the 4th story, one ‘of 3 inches. The hight of the stories de- 
creased upwardly. The pipes had a slight inclination to allow 
the water of condensation to run off, and valves at each story 
ees the admission of steam to the heating-pipe of the said 


“eating by heated air conveyed in caliducts is much older, 
being found in the hypocaust of the ancient Romans, and the 
palaces of the Spanish Saracens. Heating by hot water {s older | 
than steam-heating, and probably originated with Bonnemain, 
who contrived an incubator in 1777, in which the different 
stories were traversed by pipes leading — 
the hot water upward from the boiler, — 
and the colder current by a return pipe | 
to the boiler. (See Incubator, Fig. ' 

4 


‘Boiler for Planar perils: 


ble at each end, communicating with the pipes immediately 
above and below. The pipes are held together by stay-rods 
traversing all the thimbles. The pipes from the heaters re- 
ceive steam from the higher ends of the pipes, while the water 
of condenration from the beaters above is returned to the boiler 
at the lower level. 
Fig. 5694 has a series of pipes J J which line the furnace and 
form the sides ofa basket-grate ; also an upper series of convolved 
pipes in which steam is generated. The grate-barr have longi- 
, tudinal agitation by a ribbed rocking-bar on which their fore 
; ends rest. The furnace is lined and the fire space traversed by 

horizontal pipes, the current through which is supplied by ver- 
tical pipes and headers. From the receiver in front of the fur- 
nace the condensed steam is carried to the lower part of the 
generator. ‘ 


Steam- Generator for Heating Bulldings 


2668.) He also had an automatic heat-regulator. See Fig. 2476. 
Fig. 5691 is a simple form of apparatus, having concentric ' 

series of heating coils in the furnace, and a supply reservoir at | 

.the side where the condensed water from the various pipes in 


Fig. 6692. 
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Steam- Generator for Heating-Apparatus. 
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Fig. 5696 shows the arrangement of circulating pipes on sev- 
| eral stories. The steam rises by the pipe M to the heat radia- 
tor-pipes, which have automatic air-vents; the water of con- 

densation descends by pipes H, which have valves A which open 
and close automatically by the alternate action of the back 
pressure of the steam and the downward pressure of the water 
of condensation. This as it accumulates passes toa tank K, 
| and thence through another automatic valve to the boiler. In 
the tank is an elongated float combined with an air-discharge 


Basket-Grate for Steam-Heater. 


STEAM-HEAVER VALVE. 


an arran 
of steam-pipes in 
an air-flue. The 
steam-inlet en- H 
ters the front of / 
the steam - box, 
passes up the 
hinder pipes, and 
returns by the 
other pipes to the 
box. Drain and 
escape pipes ema- 
nate from the bot- 
tom and side of 
the box respec- 
tively. 


Steam- 
heat’erValve. | 
One foropening | 
or shutting off j | 
the steam in- {| 
duction and |} 
eduction open- | j 
ing of the heat- | | 
er. i 


Steam- Heater Circulation. 


In the example (Fig, 5697), the induction and eduction valves 
are in one case, both being opened and closed simultaneously 
by the turning of the same wheel. The screw-threaded pipe 
connecting the double-valve case and heater is 
provided with a partition, and that part of the 
pipe which communicates with the induction- 
valve is extended to facilitate the egress of water 
from the heater during the ingress of steam. 

Steam-hoist. An elevator or lift 
worked by a steam-engine, frequently 
portable. 

The steam-hoist shown in the cut isa 
small engine and windlass mounted on 
a truck which runs on a light track 
along the wharf. The weight is attached 
to the lower block of a compound pul- 
ley. 

In Otis’s hoist (Fig. 5699), the drum is oper- 
ated by gearing receiving motion 
directly from the pistons of the 
double-cylinder engine; it is 

ved, and receives two ropes, 
one of which winds off while the 
other winds on, so that the rais- 
ing of one platform and the low- 
ering of another are effected si- 
multaneously. The platforms are 
stopped automatically at the up- 
per and lower landings, and the 
apparatus is provided with an 
automatic brake, which is 
brought into action at the 
moment of shutting off 
steam. 

The platforms counterbalance each 
other, so that the work of the engine 
is confined to lifting the weight of 
their contents and overcoming fric- 
tion. 

Montgomery’s (Fig. 5700) is mount- 
ed on a carriage, and is self-propel- 
ling; its arrangements are such as to 


Fig. 5696. 
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Steam- Heating 
Apparatus, 


enable it to be used for hoisting, pumping, etc., and also as a 
In use, the driving-wheels may be lifted from 
the ground so as to act as fly-wheels, or they may be unclutched. 
The rope drum is thrown into gear with the engine, the piston 
being driven forward or reversed to wind or unwind the rope 
from the drum, or the rope may be lowered while a friction- 


traction-engine. 


brake is applied to the drum. 


Fig. 5701 shows a hoisting-machine for a warehouse-clevator. 


See also ELevatTor ; Rope-ELEVATOR. 
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valve and ventage-pipe, to regulate the flow of water into the 


STEAM-JET. 
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Howard's Valve- Gear for Steam-He img 


Steam-in/di-ca’tor. A device to record the 
peice of steam. It was invented by James Watt. 
ee INDICATOR, Fig. 2668 ; PREssURE-GAGE, Figs. 

3039 — 3043 ; STEAM-GAGE. 
rrangement for 


Steam/ing-ap’pa-ra'tus. An a 
exposing material to the softening influence of steam 
as preliminary to wood-bending ; or for cooking food 
(Fig. 5702) ; or digesting stock for paper pulp ; or as 
a disinfector or feather- 
renovator. See STEAM- 
ER ; STEAM-TANK,. 


Fig. 5698. 


Steaming is used in many 
trades. Fig. 5703 is an ap- 
paratus for steaming on hat- 
bodies, exposing them to a 

| wet heat, which expands them 
into shape. The nat body is 
| placed upon the pyramidal 
assemblage of levers, to which 
it is held by clamps with cor- 
rugated faces. The size of the 
frustum being then enlarged, 
a hat-block is elevated cen- 
trally, impinging against the 
crown of the hat and stretch- 
ing it into shape. See Har. 


Steam-jack’et. A 
steam-tight casin 
around a cylinder, boil- 
er, or other object, to 
prevent the cooling of 
the object so enveloped. 


Watt, in 1769, after contriv- 
ing the separate condenser, in 
which the injection-water was 
applied to condense the vaporous contents of the 
of the Newcomen atmospheric engine, added to the cy a 
steam-jacket to prevent the on of heat from the cylinder 
and the consequent loss of steam and time up the 
cylinder after the effective stroke. See also weer, By 

and 


Vacuum-pans, agricultural boilers evaporating-pans, 
many other objects are steam-jacketed. 


Steam-jet. A blast of steam emitted from a 
nozzle. 


The steam-jet is used as an air-pump for exhausting one 
the pneumatic ag ase yaa employed at the Central Tel- 
egraph Station, in London, for conveying the carriers contain- 
ing telegraphic dispatches from one vg Fo to another. 
result of a comparative trial made with the steam-jet 
a good steam-engine and exhausting-pump has 
be that the expenditure of steam is about the same in 


Steam- Hoist, 


linder 


g, 


E 
ibe 


cases in doing the same work, the advantages of the steam-jet 
being its very low first cost in comparison with that of the en- 
gine and pump, and also its great simplicity, and the small 


space occupied as compared with an engine and 
A very thin annular jet of steam, in the 

cylindrical column, is discharged from an ann 
air to be propelled by the steam-jet is admitted through 
| terior annular orifiee surrounding the jet,and also 
center of the hollow jet, the area of the 
[epee contracted on approaching 

et of steam and air is dise th an expanding 
ery pipe of considerable length, in its velocity is 

ally reduced. See Pneumatic TuBE; ATMOSPHERIC Hig 
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Fig. 5699. | 


coal-mines. 


Also used as an alarm. 
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See VACUUM STEAM-PUMP. 
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Otis’s Steam- Hoist. 


The pneumatic tube is also used for conveying messages he- 
tween the various apartments of the Western Union Telegraph 
building, New York. 

The steam-jet is also used Fig. 5700. 
for exhausting the vapor of 
the vacuum-pans employed 
in sugar-boiling, so as to dis- 
pense with costly vacuum- 
pumps and steam-engine and 
the condenser for condensing 4 
the vapor from the evaporat- 


ing-pan. 


SS 2, 


! triple nozzle gives three 


Steam Hoisting- Engine. 


For draining the molasses from the sugar, by exhausting the | 
air from below the perforated bottom of a strainer containing | 
the undrained sugar, superseding the mode of draining by gravi- 
tation or by centrifugal strainers. 
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motion that causes them to 


Hoisting- Machine for Warehouse- Elevator. effectually sweep them clean. 
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STEAM-JET. 


For ventilation, by causing a draft of air in the direction of 
its injection. It was first used by Mr. Goldsworthy Gurney in 


As a blower for accelerating the distillation of fuel in gas pro- 
ducers for heating purposes, the jet being admitted into the 
space underneath the fire-grate, which is inclosed by doors. 

As a means of feeding hydrocarbon liquids and air to fur- 

| maces, the steam, air, and petroleum being ejected at concentric 
apertures in regulated quantities. 

See STEAM-WHISTLE ; SIREN; ete. 

The steam-jet is also used as a water-pump (see GIFFARD IN- 

In this case it is used to drive the water into a boiler 

against the pressure of the steam therein. 

When used as a lift-pump, the device assumes the form of 
the Esector (which see ; see also AIR AS A WATER-ELEVATOR). It 
| is highly recommended as a bilge-water pump, for although it is 
| an expensive form of pump, it involves no machinery, and is 


Another application of the steam-jet is to the lifting of wa- 
r ter from a moderate depth, by employing the jet to exhaust 
' f= the air from a closed vessel, into which the water then rises 
! under the pressure of the atmosphere, the hight of lift de- 
pending upon the size of the jet and the pressure of steam, 
and the consequent degree of vacuum obtained in the vessel. 


The steam-jet is also used as a spray in damping sawdust 
i to lessen danger from fire; in distributing 
}\ alkaline liquids upon hemp, flax, or paper stock ; as a vehicle 


Fig. 5702. 


in disseminating sulphuric- 
acid gas in the bleaching of 
fabrics and the defecation of 
sugar-cane juice and sirups; 
in cleaning sugar by per- 
mention. 

Rifling a steam-jet to give 
it a spiral motion is now per- 
formed by inserting three 
small pipes into the closed 
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Steaming-Apparatus. 


\ head of a delivery-pipe. These pipes are then given half a turn 
each, and the ends brought together. In cleaning flues, this 
ts, each having a spiral or twisting 


Fig. 5708. 


Steaming on Hat- Bodies. 


strike the walls of the flue, and 
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STEAM-JET PUMP. 
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STEAM-PLOW. 


Steam-jet Pump. A form of injector or ejector 
in which the body of water is put in motion by a 
steam-jet. See INJEcToR; Esrecror; Arr as Wa- 
TER-ELEVATOR; etc. 


In the example, jets of steam are delivered from a nozzle fixed 
piaegte cline n the water passage, so as to act within a cylin- 
er of water. 


Fig. 5704. 


Steam-ket’tle. 
for many purposes. See OIL-MILL; LARD-TANK ; 
MALT-VAT; etc. Specifically, — 


1. A pan in which bruised flaxseed is heated, previous to 
pressure. Hallette’s (Fig. 5705) is supported on a wall of ma- 
sonry and pillars a; it is 
Fig. 5705. surrounded by a jacket, | 
steam being admitted in- | 
to the space b> b at its 
sides and bottom through 
the induction-pipe c; dis 
the eduction-pipe ;serving 
also to run off the con- | 
densed water. The spin- | 
dle of a rotary stirrer is 
stepped into the depres- 
sion e; f is an opening | 
for discharging the heat- | 
ed seed, and g an orifice 
for the mouth of the bag 
in which they are re- 
ceived. 
2. An agricultural boil- | 
er for cooking food for | 
stock. 


Steam -launch. | 
A large man-of-war’s | 


Steam- Kettle. 


boat with a propeller-engine. 


The details of one made as a tender to a sailing ht for use 
on the fiords of Norway may afford an instance. The boat is 14 
feet long by 4 feet 3 inches beam, and is to be carried at the | 
ordinary davits; the total weight, including the machinery, | 
being only 890 Ibs. The hull is built entirely of mahogany, 
and it contains a vertical boiler with engine attached, the ar- 
rangement being such that the machinery can be detached from | 
the hull in a few minutes, and hoisted out complete, and the | 
launch then used as an ordinary boat, it being provided with | 
oars and rowlocks. The boiler, which is worked at a pressure | 
of 75 lbs. to 80 lbs. per square inch, is welded up throughout, 


A pan heated by steam, used | vided in the steam- 


Fig. 5706. 


there being no riveted seams. The boat will carry four persons 
and a good supply of coal. See also Yacur. 


Steam-pack’et. A steamer carrying mails. See 
STEAMBOAT. 

Steam-pan. A vessel with a double bottom, 
forming a steam-chamber. Used as a hot table, and 
otherwise. See VACUUM-PAN ; LARD-TANK ; etc. 

Steam Pile-driv’er. Invented by Nasmyth, 
‘the inventor of the steam-hammer. See PILeE- 
DRIVER. See also Holtzapffel, ii. 961. 

+ Steam-pipe. Any pipe conveying steam. Nota- 

i 

1. The pipe leading from a. boiler to an engine, 

n, tank, and what not; or from the same to a con- 

enser or to the open air, as the case may be. Known 
as induction and exhaust respectively. 

The loss of steam from condensation in a well-protected 
steam-pipe may be taken approximately as 1 lb. of steam per 
indicated horse-power per hour for each 100 feet of steam-pipe. 
In such @ case} a stuffing-box expansion-joint should be pro- 


pipe allowing an expansion of 2} inches for 
each 100 feet in lenath. ie 


2. One of the supply-pipes in a system of steam 
heating or drying. 

Steam-plow. A plow, or gang of plows, drawn 
by portable steam-engines. By the same means, 
cultivators, harrows, and other agricultural imple- 
ments are drawn. 

The varieties of systems of steam-plowing may be 
said to be five. 

1. Engines upon a track and plows moving at right 
angles thereto; the engine advancing between each 
course of the plows. 

The first steam-plow patented in England was the 
invention of Clarke, Freeman, & Varley, 1846. This 
system used a track for a locomotive on each side of 
the piece to be cultivated, and the plows were drawn 
back and forth by ropes from the engines. 

Osborn, the same year, patented a somewhat similar contriv- 
ance of tracks, engines, and plows. 

In 1850, Lord Willoughby de Eresby introduced his system of 
steam-plowing. The machinery consisted of the ‘‘ California” 


locomotive-engine, designed by Sir Daniel Gooch, which weighed 
3} tons, and was 26 horse-power. The engine was fitted with a 


| double capstan, which could readily be removed when the en- 


gine was required for other purposes It was intended by the 
inventor of this system that the engine should be moved 
‘* across the center of the field on a light portable railway The 
plows advance and recede on either side of the railway at right 
angles to it.’ The plows or other implements of culture are in- 
tended to be worked by ‘‘ an endless chain 150 yards in length, 
which will be put in motion by the capstan of the engine. Pro- 
vision is made at the moving anchor for taking up the slack or 
letting out fresh chain”; and by this arrangement the chains 
could be varied a length of 40 feet to suit the varying length of 
irregular-shaped fields. The plows that were intended to be 


Fowler’s Steam- Plow. 
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used consisted of “ four ordinary plows and the like number of | js anchored at each point where the rope makes a 


subsoil plows fixed in a frame,’’ which were to be guided ‘‘ bya 
n standing on a small platform” attached to the frame. 
such sets of plows were intended to be worked, ‘ 


_either side of the railway.” 


Diagrams showing Manner of Using various Steam- Plows. 


Fowler's engines and plows are used in the manner shown in 
2, 3. In Fig. 5707, 2, if only one engine is used, a 
snatch-block at the other side of the field turns the rope, and 


is moved along after each fur- 
row, as is also the engine 
where two engines are em- 
ployed, as in Fig. 5707, 3, 
where one rope draws the 
plows, and is reeled back and 
forth from one engine to the 
other as the gang-plow crosses 
the field. Only one engine and 
one gang of plows operate at 
atime. The engines are of 12 
to 20 horse-power each. The 
ng or balance plow (Fig. 
F708) is capable of turning 
four or six furrows, and a 
double-engine steam -plow 
will break up 20 to 25 acres 
per day, requiring six men to 
attend the plows and engines. 
400 sets of these machines 
have been made and sent to 
the Pasha of Egypt, yet there 
are but few in this country 
—one in New Jersey, an 
some in Louisiana and in the 
West. They are in use in 
Cuba and South America. 
The olia sugar planta- 
tion, in Louisiana, has one 
set of the Fowler steam-plow 


of 14 horse-power,and one of . 


20 horse-power. When break- 
ing up, the mold-board is set 
to espa to a depth of from 15 
to 20 inches, and when using 
the subsoiler cultivating be- 
tween the cane rows to the 


depth of from 20 to 24 inches, 
2. The “roundabout” & 


system of Howard may 
use a portable engine of 


any approved construc- ‘im 


tion, in connection with 
a windlass for holdi 
the rope. A snatch-bl. 


turn. The rope is kept from sagging by rope-porters 


‘one on | having anti-friction rollers, over which it passes. 


Fig. 5709 shows the operation of this mode of cultivation, 
which is the same in effect as the diagram 1 (Fig 5707). a is 
the engine; 5 the windlass, to which both ends of the wire rope 
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are secured, and which winds one way long enough to draw the > 
gang-plow g across the field, when it is reversed, and draws it 
back again. Snatch-blocks d d are moved after each furrow, 
while those 6 6 are stationary until the plowing is complete ; 
¢ ¢ are rope-porters. The snatch-block with its anchors and 
the rope-porters are shown on a larger scale in the perspective 
view, Fig. 5709. 


3. The engine drawing itself and the gang of 
plows across the field by winding on a rope which 
reaches between anchors on opposite sides of the field. 

Hall's stationary rope steam-plow, operating in the manner 
shown at 4, Fig. 5707, is a combination of the rope and traction- 
engine system. The wire rope is anchored at each side of the 
field, and the engine travels along it, holding by a clutch or by 
passing the rope around a drum. The anchors at the sides of 
the field are moved as the work progresses. It is claimed that 
four men and one engine can plow 20 acres per day with this 
apparatus. 

4. Traction-engine drawing gang of plows. 

This has been found difficult, owing to the occa- 
sional softness and the inequalities of soils. The 


Fig. 5709. 


Howard's Steam- Plow. 
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engines are described under TRACTION-ENGINE; nearly equal, preach a it, it is evident, owing to the 
ROAD-STEAMER ; ROAD-LOCOMOTIVE. reciprocating motion © 


7 5 ¢, that of 6 and of the Fig. 5711. 
5. Spading-machines. See DicGine ; SPADING. registering mechanism 


will be continuous in 
one direction. 
Steam - press. 
One in which the 
jlaten is actuated 
by steam-power act- 
& ing directly or in- 
“| termediately. See 


Fig. 5710. 


ication Thetis for Gang- Plow. 


Steam-port. (Steam.) An opening through list under 
the valve-seat to the inside of the cylinder. Known PREss, page 
as the induction (inlet) port, or the eduction (outlet) | 1784 


port, respectively, according to the course of the | Fig. 5712 illus- 
steam. trates a steam 

Steam-pow’er Me'ter. A device for ascertain- pba oe i 
ing the amount of work done by a steam- “engine. |The cylinders 


Fig. 5711 is that of Messrs. Ashton & Storey, of aa’ inclose the 


_ rams } b’, carrying the 
Manchester, England. cross-head ¢, which is 


It consists of a double-acting indicator cylinder, having its connected by the links 
ends connected with those of the engine-cylinder by pipes g g. | d d’ with the platen e. 
The indicator piston-rod a carries a wheel 6 witha plain rim The cylinders commu- 
and a long pinion ¢ gearing with the spur-wheel d. At the | nicate with each other 
upper end of this rod is a helical spring, which resists either the | and with the chambers 
upward or downward movement of the indicator piston. The lf ‘f’, in which the pis- 
wheel d is fixed on the lower end of a spindle having a worm at | ton-rods of the steam- 
its upper end, which communicates motion to the train actuat- cylinders g g’ work 
ing the dial. through the pipes 7 i 

The wheels ¢ f are of the same diameter, and on the same kk’. These contain the 
horizontal shaft; the first has a smooth face, which is, by water or oil through 
means of a spring, pressed against the rim of the wheel 4; | which the pressure is Steam-Power Meter. 
the other / is grooved and connected by a band with the cross- | communicated. 
head or other convenient reciprocating part of the engine, | Previous to commencing operations, live steam is admitted to 
causing its partial rotation in one 
direction ; its motion is reversed Fig. 5712 
by a spring, thus cgusing an al- : 
ternating reciprocating movement 
of the two wheels e f when the & 
engine isin operation. The tension ——_ 
of the spring at the head of the 
rod a is so adjusted that when the 
pressures on each side of the pis- 
ton are equai, the wheel » is at the 
center of the wheele¢; an excess 
of pressure on either side causes 
it to rise or fall by an amount pro- 
portionate to this excess. 

The principle of operation is as 
follows: If the wheel f be con- ~” 
nected with the cross-head of the 
engine, so that its periphery and 
that of e move an equal distance 
and at an equal velocity with the 
cross-head, and a steam pressure 
of 50 pounds per inch suffices to 
move the wheel 4 to a point mid- 
way between the center and the 
circumference of the wheel ¢, the 
periphery of the wheel b will move 
with half the velocity of the en- 
gine-piston, and so on in propor- “™*) 
tion to its greater or less distance 
from the center of ¢, dependent on 
the effective pressure. The rela- 
tion between this motion and that 
communicated to the gearing of 
the indicator is such that the dials Steam- Press. 
register the amount of work done . 
in units of 1,000 foot-pounds for each circular inch in area of | the shape g, forcing its piston out in to the 
the piston. The absolute work of the engine in a given time is pressure of the cylinders a @’, which, on being cut 
then ascertained by multiplying the square of the diameter of | forces the piston back again, and the ‘connecting pipe between 
the piston by the number of anits indicated by the dial. g and g’ being closed, the steam is readmitted to 

As at each up-stroke of the piston the wheel + will be above | of the cylinder g; by this means ft is thoroughly warmed 
the center of the wheel ¢, and at each down-stroke an equal, or | as to prevent condensation during the subsequent operation. 
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Fig. 5718. 
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Press for Steaming Goods. 


The bales are next placed on the platen, the communication 
valve between the cylinders g g’ is opened, permitting steam to 
flow from one to the other, forcing the piston / forward, and 
the fluid into the cylinders a a’, causing the rams 6 b’ to ascend 
and raising the platen. When the pressure on the two pistons 
is Tene the forward motion of this piston stops, an auto- 
matically acting valve closes, a valve is opened, admitting live 
steam to the cylinder g, again forcing its piston forward ; this is 
of smaller area than the piston /’, and, receiving the full force of 
the live steam, exerts a much ter and more rapid pressure, 
completing the operation. The bale is then tied, and the stroke 
of the pistons reversed, enabling the bales to be removed and 
the operation repeated. 

The several valves governing the admission and exhaust of 
steam are controlled by hand-levers. 

Fig. 5713 is an apparatus for steaming goods while under 
pressure. The hollow pressing-plates d A s ¢ communicate, 
—— steam induction and eduction pipes, with a steam- 
chest 


tition. These plates have a limited vertical motion by reason 


of their outer edges resting upon ledges / / k! k’, connected with | 


the rods & k, which are operated by levers o' p by means of a cam 
o on the wheel /’. The folded goods, with layers of cardboard 
interposed, are placed upon the follower of the press, and then 
between the successive steam-plates, in ascending order, until 
all are filled. The follower is then raised by its screw and hand- 
wheel, and steam is admitted to the chest, passing through the 
induction-pipes into the plates, and thence out through the 
eduction-pipes to the eduction compartment of the chest. The 
ae slide in stuffing-boxes, and the plates are lowered 
to e the goods by turning the wheel // through the me- 
dium of the chain m which passes over it. 


Steam-press/ure Gage. (Steam-engine.) An 

instrument for secant, Sy pressure of steam in 

a boiler, cylinder, pipe, tank, 

or other object to which 
it is attached. 


Bourdon’s (Fig. 5714) con- 
sists of an elliptical copper 
tube bent into an are of 1 
circumferences, 540°. One o 
the extremities communicates 
with the boiler or reservoir 
of condensed gas whose press- /y 
ure is to be measured, and fa 
the other carries an index | 
which moves backward or | 
forward on a graduated arc 
as the curvature of the tube | 
is varied by changes of press- \ > 
ure. See PRESSURE-GAGE ; 
STEAM-GAGE. 


Steam-print/ing Ap’- 
pa-ra/tus. Au apparatus for 


~ Fig. 5714. 
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neath, divided into two chambers by a vertical par- & 


fixing colors upon cloth by means of steam. See 
STEAM-PRESS. ' 


It embraces : — 
1. The column; a hollow cylinder having numerous perfora- 
tions, around which the cloth is lapped, in order to steam it. 
2. The lantern; a frame on which the printed goods are 
stretched for exposure to steam. 
8. The box ; a wooden box closed by a cover, 


HOVENERRETTIGY: 
Cameron's Steam- Pump ( Elevation). 


which is made steam-tight at the edges by a list of felt, and has 
a perforated steam-pipe at the bottom. 
4. A chamber into which steam is introduced through two 
perforated pipes. 
Steam-pro-pel/ler. A steam-ship driven by 
screw-propeller. 


Fig. 5716. 
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Cameron's Steam- Pump ( Section). 


Steam-pump. An application of the steam-en- 
gine to pumping purposes. 

The steam-pump known as Cameron’s spe- 
cial, extensively used in collieries, is shown 
in Figs. 5715, 5716. a is the steam-cylinder ; 
bc, piston and rod ; d, steam-chest ; e, plunger, 
operating the slide-valve f; g g, reversing- 
valves, covered by bonnets tt; &, body-piece, 
connecting steam-cylinders and water-cylin- 
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Blake’s Steam-Pump. 
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ders ¢; /, valve-chest, and m m, valves of | The Paragon steam-pump (Fig. 5720) has its induction and 
the water-cylinder; o, air-discharge ves- eduction orifices a 6controlied by valves, 80 connected that one 
sel. —— opens as the other closes, and vice versa, by the action of the 

The reciprocating motion of the steam- §f/ = water, as the ram c, which is in one piece with the piston d of 
piston alternately opens the reversing-valves : ~~ <SMRsothe steam-cylinder, rises and falls as steam is admitted above or 


g, which exhaust steam from either end fill | my) below it. 
of the plunger e; steam pressure at the \ Wen ij A fly-wheel e rotated by an eccentric connected with the 
other end forces it from that to the other QW | piston-rod regulates the velocity of the strokes. 

The Selden steam-pump (Fig. 5721) has two pump-cylinders, 
ees by a plunger directly connected with the piston-rod, 
working ina cylinder between them. The cylinder is of greater 
diameter than the piston, enabling water containing grit and 
dirt to be pumped without injuring the parts by grinding. 


Fig. 5718. 


Fig. 5720. 
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Biake’s Steam Fire-Pump. 


end of its stroke, and opens or closes the steam-ports n n! The steam-cylinder valve-rod projects beyond each end of the 
controlled by the slide-valve /, which admits steam to the pis- steam-chest and has a lever at each end, which is struck by a 
ton. The exhaust takes place through the ports p p, and the rod on the piston passing through the two cylinder heads, thus 
valves g g are reversed by steam | operating the valve. 
* Fig. 5719. from an unseen passage com- | Fig. 6721. 
municating directly with the 
steam-chest. 

Fig. 5717 is Blake’s steam- 
pump for feeding boilers or for | 
forcing water, under heavy | 

ressure. The steam-valve,an | 
mproved modification of the | 
common slide-valve, is arranged 
to run under either high or low | 
ressure, exhausting =! i = - 

ae the condenser or —Soae eee 
nto the atmosphere. 
® The operation of the Selden Steam- Pump. 
valve does not depend 

on the elasticity of | -In Knowles’s steam-pump (Fig. 5722), the steam and pump 
the steam, and conse- | cylinders are both horizontal, and the latter is provided with an 
quently it may be | air-chamber to cause a uniform delivery 
worked with certainty of water. 
by water-pressure, en- Fig 5723 illustrates another form of 
abling the apparatus vertical steam-pump. See DRAINING-EN- 
to be readily started, | GINE. 

when the valve is filled 
with the cold water of 
condensation. 

Fig. 5718 shows a 
modified form of this 


Knowles’s Steam- Pump. 
’ 


The pump (Fig. 5724) is particularly designed for minfng pur- 
poses, and where gritty or sandy water is to be raised. It is a 
double-cylinder ae ag red The two plungers a a’ are di- 
rectly connected to the piston-rod of the steam-cylinder, which 
does not enter the water-cylinders, but passes through 

Portable Steam- Pump. flanges at their sides, and is consequently not subject to the 
abrasive action of gritty matters contained in the water. 
pump, specially adapted for fire-extinguishing purposes. Fig. 5725 is what is known as an “ oil line-pump,” used in 

The portable pump (Fig. 5719) has an upright boiler, the | the petroleum regions, where an inclination is to be overcome 
pump being horizontal. e water-eduction port is connected | in conveying oil from the well to a depot or other situation 
with an air-chamber, to render the discharge continuous. above ground. It has two pumping-cylinders a }, one at each 
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STEAM-SLED. 


Fig. 5723 
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Vertical Steam- Pump. 


end of the steam-cylinderc; one acts as a suction and the other 
as a forcing pump; the pipe d connecting the two enters near 
the head of the one and near the foot 
of the other, so that while the latter 
is drawing the former is forcing. {| | 
See also ‘‘ Journal of Mining,’* Vol. 
I., the first cut in each number, Nos. 
17 to 26, inclusive; and Nos. 1, 2, 3, 
4, Vol. II. 


Steam-ram. A steam-ves- 
sel having a beak for breaking 
into an enemy's vessel by 
bearing down upon her, end 
on. See Ram. 


Steam-reg/u-la’tor Valve. A valve for auto- 
matically regulating the passage of steam through a 
pipe or opening. 

In the example, the upper part of the valve-stem a 


passes 
through and is connected with the diaphragm 7, the degree of 


compression of which is regulated by a spring whose tension 
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Double-Plunger Mining- Pump. 


may be varied by the screw hk, 
The lower end of the stem is 
inserted in a screw operated 
by a hand-wheel below, by 
turning which the valve e 
may be forced up against 
its seat, to entirely close 
the steam opening. In or- 
dinary eee it is al- 
lowed an indefiniteamount 
of downward play, and the 
tension of the diaphragm is 
so adjusted that if the nor- 
mal steam-supply is exceed- 
ed, the diap rises and 
the valve cuts off the su 
ply ; but if the pressure 
too small the opposite effect 
is produced, the tendency 
being in either case to cause 
a ormity of steam press- 
ure in the eduction-cham- 
ber ec. 

The invention is particu- 


Steam- Regulator Valve. 
larly designed for application to steam-blowers. 
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Steam Riveting- Machine. 


Steam Riv’et-ing-ma-chine’. 
of the steam-engine to riveting. 


| 
An application 


In Fig. 5727, the 
ram and piston of 
the cylinder a are 
made very heavy 
and in one piece, 
so as to act by 
momentum, and 
are operated by 
direct action of 
steam from the 
steam-chest b. The 

iston is retracted 

y the expansion 
of the steam used 
in riveting See 
also RIVETING-Ma- 
CHINE. 


Steam- 

room. The ca- 

acity for steam over the surface of the water in the 
oiler. 

Steam-shear. (Metal-working.) A machine for 
slitting metal plates. The plates, 20 to 30 feet lon 
and 6 or 7 feet wide, are placed on a table provide 
with rollers and guides, which is advanced toward 
the knives until a strip of the 
desired width and of the whole 
length of the plate is severed. 

One used by the Otis Tron 
and Stee] Company of Cleveland, 
O., weighs about 80,000 lbs., 
has knives 87 inches long, and 
shears 14-inch steel plates at a 


single stroke. See SHEARING- 
MACHINE. 

Steam-ship. See STEAM- 
BOAT. 

Steam-sled. An_ice-loco- 
motive. 


The sled is moved by point-ended 
radial arms on a rotating wheel, and 
has two pairs of runners with guide- 
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Steam- Sled. 


knives beneath. The forward runner-frame admits of oscilla- 
tion to guide the sled. See also Fig. 2644, page 1163. 

Steam-sli/cer. A steam-operated machine for 
slicing dried meat and fresh vegetables. See Roor- 
SLICER; VEGETABLE-SLICER. 

Steam Steer’ing-ap’pa-ra/tus. See STEER- 
ING-APPARATUS. 

Steam-ta/ble. A hollow table heated by steam, 
to keep joints and other viands warm in the dining 
or carving rooms of hotels. 

Steam-tank. A chamber heated by steam, used 
for various purposes in the arts, such as steaming 
wood, paper-stock, rendering fats, etc. See under 
the various heads. 


Fig. 5729 shows an apparatus for treating vegetable, mineral, 
and animal matters with steam. The matter to be treated is 


Fig. 5729, 


STEAM-TRAP. 


and exhaust are steam and exhaust 
toes respectively. 

Steam-trap. A self-acting de- 
vice for the discharge of condensed 
water from steam-engines or steam- 
pipes. Cocks are frequently applied 
for the A aes as we see in the cyl- 
“= inders of ocomotive-engines, etc., 
but they require strict attention. 

The preferable forms of steam- 
traps are automatic. Some are ther- 
mostatic arrangements, in which the difference be- 
tween the heat of steam and the heat of the water 
actuates a valve to discharge collected water; others 
act by the rising of a float in the water-chamber ; 
others by the weight of the collected water. 


Fig. 5731 shows several forms of steam-traps. a is Tredgold’s. 
A square box is placed in such position as to collect water of 
condensation. When this rises to a certain hight, the float raises 
the valve and allows the water to flow away. As the float falls 
the valve closes. 

In } is a thermostatic valve, As the chamber fills with water 
the rod contracts in length and opens the valye; as steam 
takes the place of the water the rod lengthens and closes the 
valve. 

In ¢ the water-discharge valve is below the float and the 
water-line. The air-valve is operated by the expansion of a 
copper rod. 

d has a perforated sliding-tube sliding in a seat, and has a 
valve on each end. Steam entering at one end blows the valve 
forward on to its seat and opens the holes at the other end, so 
that the water of condensation escapes by the central pipe. 

e is a trap having a cylindrical float above a valve formed of 
a telescopic piece sliding in a perforated tube, which allows the 
water to flow away, and closes again as the float descends. 

Fig 5732 is another thermostatic arrangement, in which the 
entrance of steam expands the spring and closes the valve. As 
water collects, the spring 
cools and the valve rises. 

Jones’s steam-trap has a 
float a at the end of a pivot- 
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placed in the retainer, which is run into the boiler, one end of ings attached to the free ends of the tu 


the latter being removable The retainer is a wire-work cylin- 
der supported by a metallic frame, whose circumferential ribs 


carry rollers to support the retainer when rotated. Some of | valve ; 


these rollers are fixed in casters, which are turned by a rod and 
worm gear to serve as supports 
when the retainer is run out on 
to the truck. A perforated pipe, 
axially attached to and remov- 
able with the retainer. commu- 
nicates with pipes outside the 
boiler to allow introduction of 
chemicals. The grate is re- 
movable with its supporting 
truck. 

Fig. 5730 represents a steam- 
chamber in which wood is treat- 
ed, to preserve it. The tim- 
ber-chamber is charged with 
superheated vapor, which is sub- 
sequently condensed, and the 
pores of the wood filled with an 
oleaginous preservative material 
admitted from a reservoir. See 
Woop, Preservation or. See 
also LARD-TANK ; ete. 


Steam-toe. 
to a lifting-rod to raise it by the contact ofthe cam 
or tappet. The toes on the lifting-rods of the inlet 


a 
caliente tenet 
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Tank for Treating Matters with Steam. 


being prevented from exten 
are caused to spread apart the tube a, carrying the yoke g and 


\ ed rod 6, to which the stem 
of the valve ¢ is connected. 
When acertain amount of 
4 Water has been condensed 

Sos] ~1in the trap the ball rises 
as agisbiasesseisegii3 ihe y and lifts the valve, al- 
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/., Ellowing the excess to 
= Lee “escape into the waste- 
| j==F% pipe d. The valve may 

also 1 by the ec- 
centric e, which turns on a 
shaft passing through the 


side of the trap. / is the in- 
let and g the outlet passage 
for steam. © 
Barr’s elliptic steam-tra 

consists of two tubes <3 
united at one end by the 
casting ¢. de are two cast- 
, one d@ having an 
aperture for the admission of steam, and the other e an aper- 
ture for the escape of the water condensed, (7 is a globe- 
g, a yoke secured to the tube a and to the valve- 
stem; A, a rod secured to the castings d ¢, and having a nut 
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Fig. 5730. 
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Apparatus for Preserving Wood. 


(Steam-engine.) An arm fastened |? which regulates the movement of the valve. 


Steam entering the opening in d expands the tubes, which 


ng longitudinally by the rod A 


STEAM-TRAP. - 


Fig. 5781. 
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Steam- Traps. 


valve-stem in one direction, and the tube 5 moving the valve 
J in the other direction, closing the valve and preventing 
escape of steam. 

As soon as condensation takes place the tubes a } cool and 
contract, opening the valve and permitting the steam to escape. 


Fig. 5782. 


The trap may be set to allow escape of steam at any given 
pressure by means of the nut i. 
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In Wilson’s steam-trap, c 
brass and the lower 
steel; the two are 
closely riveted  to- 
gether. 6, the valve, 
is a plate of common 
solder, raised on the 
under side of the 
steel leaf of the 
spring. 


is the spring, the upper leaf 


Fig. 
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Steam - tug. 
Asmall but pow- 
erful steam-ves- 
sel for towing 
a in or out of harbor. 

team Vac'u-um-pump. One for raising 
water by the condensation of steam in a vessel situ- 
ated at such elevation above the water-supply that 
the atmospheric pressure will raise the water to the 
chamber and operate the valves. See Vacuum 
STEAM- PUMP. 

Steam-valve. A device for opening or closing 
a steam pipe or port. See list under VALVE. 

Steam-ves'sel. See STEAMBOAT. 

Steam Wa'ter-el’e-va'tor. <A water-raising 
apparatus in which the pressure of steam on the wa- 
ter is the means 
of elevating it. 
The old idea of 
Savery, Worces- 
ter, and others. c€ 
(See STEAM-EN- 
GINE.) The en-. 
graving shows a 
locomotive whose 
steam-pipe 6 is 
temporarily connected with the chamber a to in- 
ject steam, by whose condensation the chamber is 
tilled, and by whose subsequent pressure the water 


Jones’s Steam- Trap. 


Barr's Elliptic Xeqm- Trap. 


Fig. 57365. 


Wilson's Steam- Trap. 


is driven by pipe e’ to the tender; ¢ is a valve-box ; 
c, an air-chamber. See also VacuuM STEAM-PUMP, 
Steam-way. A passage leading from the steam- 
port of a valve to the cylin- 
der. 
Steam-wheel. The 
Rotary STEAM - ENGINE 
(which see). 
Steam-whis’tle. A 
sounding device connected 
with the boiler of a steam- 
engine, either stationary, 
locomotive, or marine, for 
the purpose of announcing 
the hotirs of work, signal- 
ing, etc. 
Tt was invented about 1826 by 
Adrian Stephens, chief mechanic 
at Plymouth Works, England, and 


afterward of Merthyr Tydvil, Wales, and was designed to ren- 
| der clearly audible the escape of steam from the safety-valve. 


Steam- Valve. 
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Fig. 5737. The growth of the stearine 
industry dates from the la- 
bors of Braconnot in 1817, in 
separating oleine and stea- 
rine, followed by the re- 
searches of M. Chevreul. 
Prof. J. Lawrence Smith ob- 
served, in his address at the 
Priestly Centennial of Chem- 
istry: ‘‘M.Chevreul did not 
= ve A give to the world the results 
v= tT VANS ey 7S ‘VN . of his labors as a mass of iso- 
SS SS a a [I- la lated facts, but he system- 
atized and classified new 
acids, new bases, and left to 
us the chemical history of 
facts almost as fully made 
out as they are at the present 
time; and these have con- 
~ tributed as much as, if not 
‘ more than, any class of researches to 
Bee give direction and growth to organic 
EE chemistry. The decomposition of the 
{ 
£ 
4 
4 
1 


fats and formation of the fatty acids 
developed the fact that, when melted 
and allowed to cool slowly, the more 
solid acids crystallized, so as to allow 
e’ of easy separation of the solid from 
ss een 3 the liquid part, which fact soon sug- 
eee Z gested a practical application.” 
Zo In 1823 a complete account of the 
labors of M. Chevreul was published. 
The steps which led to the great manu- 
factures and commercial undertakings, such 
as the Price Candle Factory, were made by 
Gay-Lussac and Chevreul in 1825. They first 
thought of forming the fatty acids by saponify- 
ing the fats by alkalies and the alkaline earths, 
decomposing by acid, and separating the solid 
and liquid parts by pressure. In the earlier 
processes the expense of potash and soda 
' formed a great difficulty, but this was sub- 
sequently avoided by the use of lime. De Milly 
Steam- Pressure Water- Elevator. and Motard in 1829 in the process, and Cam- 
baceres in the process and also in the inven- 
Fig. 5738 illustrates the whistle of a locomotive-engine. The tion of the plaited wick, put the industry upon a firm footing. 
foot ts bolted on to the fire-box, has an opens for the admis- , To quote farther from Professor J. Lawrence Smith : — 
sion of steam, and is provided with a cock, by turning which ‘* A second advance in this industry was the use of sulphuric 
steam is permitted to rush into the hollow piece, which is pro- acid to decompose the fats; this plan originated also with 
vided with holes around its lower and _ Chevreul and Gay-Lussac, but was not successfully carried out 
Fig. 5738. narrower portion, through which the until combined with the distillation of the fatty 
steam rushes into the cavity of the cup, acid after the decomposition, —a method first 
and, passing out through the narrow executed by Dubrunfaut, and 
annular opening, impinges against the Fig. 5739. successfully carried out by 
rim of the bell, causing a shrill, piercing Coley, Jones, and Wilson, and 
sound. Holes in the top of the bell subsequently. perfected by 
permit the escape of the steam upwardly Gwinne and Jones. 
and increase the volume of sound. The ‘*The next step made in 
quality of the tone depends on the width stearinery was the de- 
of the annular opening the depth of the composition of the fats 
bell, and the distance between it and the by water. The concep- 
cup. tion of this method, 
The CaLiiorpe (which see) is a series of in common with all 
such whistles tuned to a scale and oper- the methods of saponi- 
ated by keys. See Patent 13,668 of 1855. fication of fatty 
Steam-whistles are also made to give bodies, is to be 
varying tones by graduating the length referred back to 
of the pipe or cup. the author of 
Patent 131,176 of 1872 has in the bell the discovery of 
a& removable piston which graduates the sound so as to play a the true nature 
tune. a7 _|. of fats, M. Che- 
Patent 142,166 of 1873 has a bell which consists ofafixed open | 2°7IRTTIIT TTT Te vreul; for in 
cylinder and a slightly larger cylinder closed at one end and his original researches he 
sliding over the first. This makes a telescopic sounding-tube, pointed out the perfect 
the length of wHich pe be varied to produce musical notes. analogy between the fats 
Patent 141,280 of 1873 has a series of gates in the body of the and the compound ethers, 
pipe, which form tompons to vary its length, and so form musi- the latter class of bodies 
cal notes. being decomposed into 
No. 29,915 of 1860 has a series of reeds in a chamber, and their two constituents, in 
movable shutters for closing all but the one required to sound the presence of water 
a given note. heated in close Serato 
aS r der pressure ; a reaso 
Steam-winch. A form of hoisting-apparatus in deduction from which was 
which rotary motion is imparted to the winding that fats would undergo 
‘ . . an analogous decomposi- 
axle from the piston-rod of a steam-engine, directly, a” Ke bheaan shi 
as at A, or intermediately, through bevel-gearing, as not undertaken at’ the 
in B. The former is more rapid ; the latter affords 
greater power. 


time, but by an accident, 
It is specially used for getting freight in and out | observed to take slate: By Pages lh researches, it was 


ae, 


about the time of Che- 

when his attention was 

of vessels. See CRANE; STEAM-CRANE; TRAVERS- | drawn to some changes in oils used by Perkins in his curious 
ING-CRANE; and list under HOISTING-APPARATUS. __ | Steam-engine that employed very hot water. 


Ste/a-rine. The more solid portion of fats and | po eee ee nade to draw any practical results 


- : ‘ from these observations, and we find no farther notice taken 
oils after the fluid portion, o/eine. has been removed. | of the subject until early in the year 1854, by R. A. Tilghmann, 


pigteediay Google 


STEARINE-PRESS. 


of Philadelphia, when patents were taken: out by him for de-' 
composing fats mixed with water, and superheated in vessels of | 
a certain descriptivo. The method of Tilghimanun, as originally 
patented, was never introduced into practice ; since then, with — 
change in the mauner of operating and in the uature of the 
boiler, it has been successfully conducted in many factories. 
‘¢In the latter part of the same year that Tilghmann’s pro- 
cesa was patented, M. Melsens, of Belgium, took out a patent 
very analogous, using fats mixed with water in the proportion 
of 2) to 1K) per cent of the latter; the water might be acidu- 
lated with from 1 to 10 per cent of sulphuric acid, or the wddi- 
tion of salt would suffice; the whole was heated from 15U° to 
20u° C. for several hours. 


Antwerp in vessels holding one ton of tallow, to which was 
added 5U per cent of water, aud in six hours the decomposition 
was complete at a temperature of 18° C, (ten atmospheres). 
The fatty acids thus made were of a very satisfactory quality, 
quite as much +0 as those obtained by other uiethods of saponi- 
fication. 

“ But this nethod, by superheated water, is now supplanted 
by a mixed method of using one or two per cent of line with 
the superheated water, which addition facilitates and hastens 
the reaction in a manner not yet understood by chemists.”? 


Ste’a-rine-press. A hydraulic press used for 
depriving stearine (stearic acid) or spermaceti of 
fluid vily impurities. 


Fig. 5740. 


Stearine- Press. 


a is the cylinder; 5, the ram: ce, iron plates previously 
heated, placed between every two cakes of the material, inclosed 
in hair or cloth bags; dd, a head strongly bolted to the cylin- 
der to receive the pressure. The oil Hows through a spout e¢ to 
areservoir. The ram is brought back to place after pressing 
by weights and chains connected to the rods / /. 


Fig. 5741 


OP ne ee a ema aad 


Svapnstone- Store. 
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Ste’a-tite-stove.. A form of stove in which the 
sides and tup are of soapstone, with iron frames and 
fittings. 


The success of Melsens’s process was 
immediate, and it was put into operation on a large scale in | 


Steel A most valuable alloy of iron, which pos- 
-sesses certain peculiar characteristics, 

This alloy of iron is generally understood to de- 
pend for its quality upon the possession of a certain 
proportion of carbon, which causes it to harden 
when heated and plunged into water. An expert, 
Mr. A. L. Holley, detines it as an alloy of iron 
which is cast while in a fluid state into a malleable 
‘ingot. Blister and shear steels, however, made by 

the usual cementation, are not cast, neither is the 
‘native steel cast by the African and Asiatic tribes. 
The difference between steel and iron is always 
structural, usually chemical also. 

| Another detinition is, a compound or alloy of iron 
that will forge, harden, and temper (CROOKER). 
| This includes iron in combination with various other 
/elements besides carbon, as silver, tungsten, chro- 
mium, titanium, cyanogen, silicon, 

Ordinary steel contains from 0.5 to 1.5 per cent of 
carbon. Its hardness and fusibility increase with 
the amount of carbon, and when this element is in 
excess it becomes cast-iron, When the proportion 
of carbon is small, the metal is termed m/d or low 
steel ; high steels are those containing a large pro- 
portion of carbon. 

Steel has been produced, as an experiment, by 
‘heating the iron to be converted in contact with 
i diamond, 

The earliest discovery or invention of atce] is in the remote 
past, but the nature of the change in the jron was not under- 
stood. It was prepared by fusion, and not by cementation. 

It would seem that the distinction between qualities was 
known and utilized Bn. c. 335, a8 the Persian and Dainascene 
asword-blales were then in high repute, and were formed of 


slips or thin rods of iron and steel, bound together with iron 
wire and united by welding. 
| 


The terms used in the original Scriptures are translated 
| “iron * and ‘ steel‘? according to the context. The ‘iron ” 
of that day was in fact a “steel,” being procured by a single 
‘or repetitive process from the ore. See ]RoN; MALLEABLE IRON. 
| “He shall flee from the iron weapon, and the bow of steel 
| shall strike him through.’ — Job xx. 24. 
| ‘Shall iron break the northern iron and the steel?’ — 
1 Jer. xv. 12. 
| Ezekiel, about 600 B.c., speaks of the “bright iron” of 
Javan; and Hesiod, 850 n.c., of * bright iron’’ and “ black 
iron,’’ the former probably meaning steel: it may have been a 
different quality, aud have taken a finer polish, as steel does. 
| Steel was imported from the country of the Chaly bes into Greece 
about 500 B. c., and the name chalybs signified steel. The de- 
scription of steel-making by Aristotle shows that the process 
was repetitive, and that dross was eliminated Heating several 
times in contact with charcoal was held to purify it. It was 
not understood till comparatively lately that steel is a carburet 
of iron. 
Polybius, the friend of Scipio Africanus, states that the hel- 
tmet and armor of the Roman soldier were of bronze, but that 
the sword was a cut and thrust blade of Spanish steel. The 
_forgers of the latter were in Celtiberia, now New Castile and 
| Arragon. The town of Bilbilis and the litle river Salo, a tribu- 
, tary of the Ebro, are celebrated as the center of the iron dis- 
trict. 

Diodorus, a Greek, who wrote about §) B. c., describes the 
Celtiberians as armed with weapons of excellent temper. He 
‘ atates thiet they buried the iron till part was consumed by rust, 
‘and that the remainder made swords strong enough to cleave a 
. bhield or helmet, orcut through a bone. Some wrought bands 
that were recovered with the piles driven to support the abut- 
ments of old London Bridge were bought by a cutler, who be- 
came celebrated for the surpassing excellence of the blades 
forged from the ‘ old serap-pile.”’ 

Pliny gives a long description of iron and the modes of its 
manufacture. 

The varietics of steel in modern practice are very numerous, 
many of them having peculiar adaptation to a certain specific 
purpose in the arts; among them are: — 


a. Natural steel. A crude steel obtained by the 
finery process, i. e. by removing the impurities of 
cast-iron by jets of air blown into the bath of molten 
metal, which is covered by a layer of charcoal. It 
is very similar in its properties to puddled steel, and 
is used as a raw material for crucible cast-steel. 
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The natural steel of Germany is made directly from the ore, ' charcoal; bars and charcoal are thus laid alternately until the 
and sometimes from pig-iron in the Catalan forge. It is stated pot is nearly full, and finished off with a thicker covering of 


by Bergmann to be: — charcoal over the top. The pots when filled are covered over 
Tron........- Kae ao ees eee ea enete antes 96.84 with five inches of wheel sicarf, which contains iron and steel 
Manganese ....-.-..ceceececcceeerereees ceveee 216 in minute particles, and, becoming partially fused when hot, 
CRE Oih oc ule eos cea elena eal 1.00 pertectly protects the steel underneath from the action of the 
eeseini Pe ee anny teres, — air. Each furnace has a five-inch opening through the walls 

100.00 and into the center of one end of the pots, through which two 


or three of the top bars project, the opening being filled up 
with fine ashes, well rammed to exclude the air. The fire, grad- 
ually raised to great intensity, is kept up for six or eight days. 
A furnace bolds about 16 tons of iron, and is considered to be 


The ore is smeited, as for tron,in blast furnaces; but the 
blast is weaker, and is directed, not upon the metal, but in a 
horizontal direction above it. The metal is kept covered with 


lag, and is not disturbed by stirring. When the irou is judged : sees 
to be sufficiently refined, it is taken out of the ficgaee sti _ well worked if 14 to 16 heats are got out ina year. See Fig. 1197. 
When the conversion is supposed to be nearly complete, ® 


forged. 
: 5 : top bar is drawn, and, when cold, is broken; its condition 
b. India steel, or woolz. A steel made in India | shows the state of the whole, and the fire is regulated accord- 
by melting the crade native iron (containing a small . ingly. A second or Seeie oe ee Krebs rage 
1e 1 lee 7 ae ; e conversion 18 consldere e complete e fire 1s allowe 
percentage of carbon) hy crucibles, in which prere | tu go out. In four days the man-holes are opened to hasten 
of wood or leaves are introduced. The name has the cooling, and in four more the steel, still bot, can be taken 
been appropriated by English manufacturers to their | out. A full furnace charge is called a heat of steel, and, accord- 
own products, which are probably ordinary cast-steel | inK to the degree of carbonization required, is called a spring 
of good quality. | The surfaces of the bars are now covered with thin blisters, 
! 
| 


heat, a cutler's heat, a shear heat, a file heat, ora melting heat. 

2 hence the name blister steel. These terms do not apply to the 

ere mode adopted by the native Enst-Indian for obtaining teniper of the steel, but to the length of time in the furnace. 

cel is somewhat primitive, but by the exercise of skill in manip- This etec] is useful for some pu a bit is not-adauted for 
ulation an excellent article is produced. _It is understood to be | +) avang tools for workin a lacie EI Pigs 
made from the magnetic oxide of iron. The ore is stamped to ee B ; ’ B: : 


: : Shear and spring steel. The bars are now broken and sorted 
fragments, and the adhering quartz separated by washing and . eh anid 2 pe : : 
sifting. The smelting is effected in the most primitive way ; by experienced workinen into the various tempers ; the bardest 


the furnace is built of clay, and not more than four or five feet are laid aside for melting, and the softer hammered into shear 
9 


heals : : . cb calet : or spring steel. Those required for shear-stee] are broken into 
high ; the bellows is formed of two gout-skins, with a bamboo lengths of about one foot ; are next luid upon each other, three 


hea A ia eee case a eer erences | or tour together; then heated in a furnace to welding heat, 
: : ane Sa rie sir ana : Y and drawn under the hammer or “ tilted ** to the size intended. 
bine process the Hindoo manages to obtain a most excellent It is then single-shear steel. If again broken, heated, and ham- 
‘ mered, it becomes double-shear steel, an extra quality used for 
The iron is heated to alow red heat, and Is beaten for along j.4¢ table cutlery and other first-class purposes. Spring-steel 
time with stone haminers on a stone anvil ; the Hindoos having i, made from bars passed at a red heat between grooved rollers 
an opinion that iron implements are tnjurious. To convert the neil reduced to the particular size required. Shear and spring 
haminered jron into steel, it is broken into small pieces, and atcel are the chief, if not the only qualities manufactured direct 
put into amall crucibles with a little dry wood ; the crucibles | Fon the converting furiwace: 
ipa dil gsi4 with fer Asis ahh Jan we nae ai where Mushet’s process for making steel, patented in England in 
vet een uirely Corea we ere ce st is then ap- 480] consists in placing malleable jron in scraps or bars in & 
plied for two or three hours; the cruciblesare removed, allowed — Coacinie with a due proportion of powdered charcoal, pitcoal 
to cool, broken, and the metal removed; it has changed its hite, or other carbonaceous substance, and subjecting it 
character from iron to steel. The lumps of steel, called ovlltes, eens heat. : 
are sorted into ditferent sizes for knives or small tools, daggers : ; 
Rpear-heads, or sword-blader, and find a ready sale in most of ee Se ee ire Ae ewe annoueseces 
the markets in India,at prices varying from six to eight annas, By varying the quantity of the carbonaceous matter, ateels 
or 24 cents a pound. There is a considerable export-trade of : of different quality are obtained. In employing wood charcoal 
Indian woortz steel from Hyderabad, Masulipatam, the Deccan, from le, to Ven of the weight of the iron is usually sufficient. 
and Berar to Upper India, Persia, and Damascus, the oollies | pom Ae ‘5 as produces a very fusible metal suitable for steel 
being carried on donkeys and ponies by Byraghies and wander- | o, .tin - ‘0 
ing tribes, who live by this trade. BF 
e. Cast-steel. 


; x are . Cast-steel was invented in 1740 by Benjamin Huntsman, near 
in the reverberatory furnace by conducting the | sheffield His process was to place small fragments of blistered 


puddling process in such a manner that the iron | steel ina crucible of fine clay, place some broken green glass 


i] 
c. Puddled steel, or semi-steel. A steel obtained 
‘Ccomes to nature” and aggregates into the solid { above, lute the cover, and then place the crucible in a furnace. 


. ; + When melted, the crucible was withdrawn and the contents 

form before the carbon ss entirely remo’ ed. The oured into an iron mold. Huntsman was a German; born in 

product is similar in structure to wrought-iron, while | 1704; began life for himself as a clock-maker. 

the residual carbon gives it hardness and the tem- | This is eswentially the process yet followed in producing fine 
ro yropert cast-steel, suitable for cutlery and tools for working in metal 

Benet Eee ean ; es, 36 ‘ and wood. 

d. , Cement steel, or blister steel. This is obtained Previous to the successful efforts of Bessemer, various efforts 
by piling bars of wrought-iron interstratified with | had been made to produce cheap steel on a large scale. 
charcoal in a brick compartment, which is cemented f. Bessemer and kin dred steels. 
tightly to asses ent access of air, and subjected inside For many years it had been believed in England that Swedish 
the walls of the compartment to a high temperature | jron derived its valuable steel-producing qualities from the 
fur several days. Carbon is absorbed in considerable | presence of manganese. 
quantity. Heath, of Shefficld, England, in 1839, devised a mode of com- 

bining carbon with manganese to produce a carburet, which 

In England, the Swedish iron is used for making the best ' converted English iron into very good steel. He obtained a 
steel. It is received in bars 3 inches wide, 5, of an inch thick, | patent for it. Unfortunately, he did not patent his improve- 
and about 12 feet long. These are laid up evenly, in a con- | ment, which consisted in putting into the furnace the elements 
verting furnace, which consists of two rectungular vessels, , of his carburet (carbon and munganese). The Sheffield manu- 
technically called a pair of pots, made of a refractory silicious | facturers defied him, and, after years of litigation, he died, 
freestone, and supported upon solid masonry, with a firebrick | broken-hearted, in 1850. ; 
top, upon which the pots rest, the brick divisions forming flues | | Macintosh, Scotland, patented a process for converting malle- 
underneath. The pots are 3} x 3h feet, and 12 fect long, and able iron into steel by subjecting it to a stream of carbureted 
are placed parallel to each other, but 18 inches apart, forming | hydrogen gas, evolved from coal under distillation, The iron 
flues, extending up the sides and ends of the pots into the fire- | is inclosed in a crucible in the furnace, and when it has arrived 
brick vault which covers the whole. This vault has an arched , at a proper heat a stream of gas is directed upon it by a pipe. 
opening at each end, for charging the pots with iron, or taking | A new method of steel-making, which has recently been pat- 
out the charge when converted into steel. During conversion, ented in France, is as follows: (1) Employing ammoniac and 
they are bricked up and plastered with clay. There is also a | carbonated hydrogen fases in certnin proportions for the cemen- 
sinall opening over each pot, through which bars can be put, tation of iron on a large scale, the gases acting simultaneousty, 
Out of the vault rise three chimneys on each side, opening into and at the moment of their production, by the decom position 
a large cupola, The fire-grate is under the middle flues and | at a high temperature of a mixture of sal ammoniac and a sub- 
the whole length of the pots, with a door at each end, kept | stance supplying proto or carbonated hydrogen ; (2) for the 
closely shut, except when being charged. Each pot has a_ making of cast-steel from scraps of iron, cemented by the prv- 
stratum of charcoal evenly laid on the bottom, above which a | cess above described, and melted by the same operation ; and 
layer of bars is placed, and covered half an inch deep with . (3) the fabrication of steel by the fusion of cemented iron sponge 
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produced by the reduction of ores, forge scorix, etc., by means 
of yas derived from peat or hydrogenous matters. ; 

Newton, 1848, Marcy, 1849, directed a stream of air, or of air 
mingled with carbonic oxide, upon the surface Of the molten 
metal in a reverberatory furnace. This failed for lack of pene- 
tration. 

Nasmyth employed blowing-tubes to Inject steam below the 
surface of the metal, to agitate the iron mechanically, and by | 
the decomposition of the steam furnish oxygen for the removal 
of the carbon, and hydrogen for separating the sulphur and 
phosphorus. The process fuiled by too great a reduction of 
temperature. | 

Martien added air to the steam. 

Besseiner used air alone, introduced through tubes. 

Berard added hydrogen gas, generated in a separate vessel, to — 
the air of Bessemer, the intention being, as with Nasmyth, to 
remove the sulphur, phosphorus, and arsenic. 

Krupp’s steel is prepared from the spiegel ore of Siegen by | 
puddling and then melting in crucibles. The success of the 
process is due to the quality of the ore, and the remarkable size 
of the blocks resulting is due to the skill of the workmen, the | 
extent of the furnuce, and the power and manageability of the 
machinery. 

The establishment of F. Krupp, at Essen, Prussia, manufuc- 
tured, in 1873, 150,000 000 Ibs. of cast-steel, against 130,000 .000 | 
in 1870; 8,810 workmen, and engines amounting to 9,595 horse- 
power, are employed. 528 furnaces for amelting, heating, and 
converting ; 169 forges, 260 welding and puddling furuaces, 240 | 
coke-furnaces, 130 various other furnaces, 342 turning-lathes, 
13) planing-machines, 73 cutting-machines, 172 boring-ma- 
chines, 94 grinding-benches, 209 various other machines, 174 
steam -boilers, 265 steam-engines (from 1,000 horse-power down- 
ward), and 58 steam-hammers (from JO tons downward), Were in 
use. The various articles manufactured cousist of axles, wheels, 
tires for railways, rails, springs for railway and tramway cars 
for mines, axles for steain-ships, boiler-plates, rollers, tool-ateel, , 
cannon, gun-carriages, etc. 

By Knowles’s method a retort is used instead of a crucible, | 
and ‘the crude iron is mixed with hot gases rich in carbon. 

Bessemer’s process was introduced to the notice of the British 
Association at Cheltenham in 1856. It consists in converting | 
pig-iron into malleable by driving air through the molten metal | 
to burn out the impurities, and then converting it into steel by 
the addition of the requisite ingredient. The effect of the blast | 
is to burn out the silicon, carbon, sulphur, and phosphorus. 
See BesSEMER-PROCESS ; CONVERTOR; PLANT. 

Mr. A. L. Holley’s improved Bessemer apparatus ia designed 
to enable a greater number of charges to be converted into 
steel in a given time. 

For this purpose the convertors have each two or more mov- | 
able bottoms, which are run to or from the body of the con- | 
yertor on cars, and raised and lowered by a hydraulic lift. The 
tuyeres are packed with dry material, so that no time is lost in 
waiting for it to set. The two convertors are both placed on 
the same side of the ingot-pit, and the chimneys are in the | 
walls of the building, so as not to interfere with the cranes. 

In Atwood's process, iodide of potassium is used to take up | 
! 
i 


the phosphorus existing in the iron 

While the usual English method of making steel has been by 
the cementation procesa, raising the amount of carbon in dbar- 
iron, on the Continent of Europe the rare method has been 
a favorite, pig-iron being puddied in a charcoal furnace, lower- 
tng the amount of carbon in the cast-iron. 

Riepe’s process, used by the Lowmoor Iron Company, consists 
in adding to the pig-iron in a puddling-furnace a little iron- 
slag, salt, clay, and oxide of manganese, The molten metal is 
worked beneath the scuin and rolled into balls. 

Captain Uchatius, of the Imperial Arsenal, Vienna, granu- 
lates cast-iron by running it from the furnace into agitated cold | 
water.. The grains are put into a crucible with an oxygen- | 
yielding material such as spathose iron ore, und the pig-iron | 
gives up soine of its impurities to the oxygen. 

Chenot's method is to incorporate with a peculiar iron car- 
bonaceous matters, such as fat, resins, tar, etc, 

Mushet fuses malleable iron with carbonaceous matters in 


crucibles. 
and black | 


Vickers combines iron scrap, ground charcoal, 
oxide of manganese. 

Heaton’s process consists in the use of nitrate of soda, pro- | 
ducing what he terms crude steel, which may be afterward con- | 
verted into pure iron or steel. He uses a evlindrical convertor, | 
in the bottom of which is placed a charge of Chili saltpeter (an 
impure nitrate of soda), mixed with quartz rand, and often with 
lime, binoxide of manganese, fluor spar, or other material, cov- 
ered with a perforated iron plate, for the purpose of dividing the 
generated gas intoa number of small streams and preventing its - 
too rapid formation at the beginning of the process. The molten 
fron is run into the convertor from the blast furnace or a cupo- 
la, and the operation commences, slowly at first, but afterward, 
owing, as in supposed, to the breaking up of the iron plate, very 
energetically, and is generally completed in from 2} to 5 min- 
utes. The metal is allowed to cool in the convertor, and when 
still red-hot is broken up, preparatory to being made into steel, 
either in the reverberatory furnace or in crucibles. 

In Ellerhausen’s process, iron ore, generally the magnetic 
oxide, is mixed with melted pig-iron, in order to take up the 
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carbon, so as to reduce the metal to steel or wrought-iron, as 
may be desired. 


g. Sicmens-Martin steel is obtained by melting a 
certain quantity of cast-iron in a Siemens furnace and 
adding wrought-iron until the bath attains the de- 
sired degree of carbonization. Ferro-manganese is 
then added to remove the oxides and free oxygen, 
and the bath is run into ingot-molds. 


“In the Martin-Siemens reverberatory furnace the decar- 


| bonization of the pig-iron is effected by the reactions, upon the 


molten bath, of wrought-iron or ore and of the furnace-flame. 
The operation is slower and more completely under control than 
that of the Bessemer method; and the ease and regularity with 
which any desired grade of steel can be produced has led to the 


-employinent of this nethod for some purposes to which the Bes- 


semer is less adapted, — for instance, the manufacture of boiler- 
plates, machine and tool steel, ete. But the gradual perfection 


of the arrangements and manipulations of the Martin system, 


in such works as those of Siemens in Great Britain, Martin in 
France, and also the establishment at Terre Noire in the South 
of France, has brought about a competition between Bessemer 
and Martin steel on the chosen ground of the former, namely, 
the inanufacture of rails. 

‘* One of the advantages of the Martim process in this competi- 
tion seems to be its capacity of employing old iron rails (usual- 
ly contaiving phosphorus) in making new steel rails. It does not 
appear that the treatment eliminates the phosphorus, but, on 


_ the contrary, that a steel is produced containing more phos- 


phorus than was hitherto supposed consistent with tenacity. 
The secret is asserted to lie in the reduction of the quantity of 
carbon in proportion as that of phosphorus is increased, or, as 
it has been expressed in the substitution of phosphorus for car- 
bon as a ‘steelifying agent.’ Phosphorus has been univer- 
rally regarded as the great foe of the steel] manufacturer; and if 
by this means it can be utilized as an ally, a very large amount 
of material will be rendered available for making steel, and the 
transformation of thousands of miles of iron tracks on the rail- 
roads of the world into tracks of steel will be greatly facilitated. 
It muat be added that engineers and metallurgists are still 
doubtful about ‘ phosphorus-steel rails,’ though the reports 


_ concerning their use in France for a year or two past have been 


generally favorable. 

“'The decisive effect produced by minute proportions of a 
substance like phosphorus in combination with iron may be 
seen in the fact that one tenth of one per cent of it is consid- 
ered all that ordinary ‘ carbon-steels ’ will bear, while even the 
‘ phosphorus-steel,’ of which so much is said, never contains 50 
much as half of one per cent; and usually, we are informed, 
the proportion of phosphorus in it is about 035 per cent, — 
that of carbon being perhaps 0.12 per cent.”°— RayMonp. 

Siemens’s apparatus for producing steel or iron direct from 
the ore consists of a set of four regenerators with reversing- 
valves and gas-producera; the converting chamber is of iron, 
rests upon anti-friction rollers, and is rotated by gearing. 
Bauxite, & mineral containing a large proportion of alumina 
and peroxide of iron, is mixed with small proportions of clay 
and graphite to form the living. 

The ore is broken into fragments not larger than peas, and, 
mixed with lime or other furz,is charged into the chamber, 
which is slowly rotated until the mass becomes red-hot ; about 
25 or 30 per cent of small coal of uniform size is added, and the 
velocity of rotation increased. A rapid reaction ensues; the 
peroxide of iron, being reduced to magnetic oxide, commences to 
fuse, metallic iron is precipitated by the carbon, while the 
fluxing materials form a slag with the silicious portion of the 
ore. The rotative velocity is now reduced, the mass as it turns 
over continually presenting a fresh surface to the heated lining 
of the chamber and to the flame; carbonic-oxide gas is evolved 
from the mixture of ore and carbon, and heated air only is in- 
troduced from the regenerator to effect its combustion within 
the chamber, the gus from the producers being nearly or en- 
tirely shut off. When the reduction is nearly complete the rota- 
tion is stopped, the fluid slag drawn off; the chamber is again 
set in motion to form the iron into balls, which are shingled in 
the usual way. 

The process may be so conducted as to produce a steel which 
is afterward transformed into cast-steel by transferring the balls 
while hot directly to the steel-melting furnace, without being 
hammered or shingled. This method is preferred, but the metal 
may be thus converted entirely within the rotating-chamber. 
In this case the amount of carbonaceous matter is somewhat 
increased ; and after the cinder is tapped off, from 10 to 15 per 
cent of ferro-manganese or spiegeleisen is thrown in, and the 
heat rapidly increased by urging the influx of heated air and 
gas from the regenerator. This reduces the metal to a fluid 
state, when it may be drawn off into molds and afterward ham- 
mered or rotled into bars. . 


h. Granulated steel is made by running melted 
pig-iron into a cistern of water over a wheel. The 
fragments are exposed to heat, imbedded in powdered 
hematite or sparry iron ore. These extract the car- 
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bon from the surface of the fragments, which are | 
then remelted to form steel. | 

t. Chromiuin steel, —a steel containing chromium. | 
It is made in crucibles by adding to the charge | 
either ferro-chromium (an alloy of iron and chromi- | 
um) or chromic iron ore with charcoal dust. The 


chromium is reduced by the charcoal and alloys with | 


the steel, giving it great tenacity and harduess, with- 
out destroying its malleability or its tempering prop- 
erty. 

It is described and claimed in the patent of Baur, No. 49,495, 
August 22,1855. See also his subsequent patents, No. 99,624 
of 1870, No. 123,445 of 1872 

The chrome is mined near Baltimore, contains 60 per cent 
oxide of chromium, also protoxide of iron, magnesia, and alu- 
mina, but no silica. 

On account of its tensile strength it was adopted for the spana 
of the Mississippi Bridge at St. Louis. Dynamic tests were 
made in London, also at the West Point Foundry, the average 
strength of 12 specimens at the latter place being 179,80 Ibs. to 
the square inch, the lowest 163,760 Ihs,, and the highest 108,910 
Ibs. The highest strength of steel given in Perey’s * Metallurgy 
of Iron and Steel’ is 132,909 [bs per square inch. The follow- 
ing occurs in the report of Captain J. B, Eads, the engineer of 
the bridge: — 

“Chromium unites with iron and forms an alloy similar in 
its properties to steel. Chromium is quite different from = car- 
ben in some important particulars. It is a metal, while carbon 
isnot. It has little or no affluity for oxygen, and is not affected 
by excessive heating, while earbon has a great affinity for it, 
and by the application of heat it ix liable to be burnt out of the 
ateel. 2. This steel comes froin the rolls mach more smooth- 
ly than carbon steel, and works quite 48 easily; being capable 
of sustaining a greater degree of beat than the carbon steel, it 
takes the form of the rolls more readily. The tests made of its 
ultimate tensile strength are considerably in excess of the speci- 
fications. In compression almost any degree of resistance can 
be obtained by the addition of ehrome.” 

It has also been used with great success io planer-saw teeth, 
stave-mmachines, rock-drills, machine-touls, etc. 


j. Phosphorus steel is the invention of M. ‘Tessie. 
du Motay. 


‘He,’ as Holley says, ‘‘ did not stumble upon a good ateel, 
high in phosphorus, and then avoid mixtures which would give 
high phosphorus, but set out to make steel containing (for rail 
grade) .12 carbon, .25 phosphorus, and .75 manganese, asa new 
article of manufacture, and using cheaper materials.” 

In the Du Motay process, manganese plays an important part, 
it acting a4 an antidote to the large amount of phosphorus, and 
also in structural steels, tougbeuing, then incressing their 
soundness, and, of course, as it neutralizes phosphorus, pre- 
venting red-shortneas. 


k. Tungsten steel, a steel containing tungsten. Its 
production is similar to that of chromium steel, 
tungsten or Wolframite being substituted for the 
chromium compounds. Its properties are also simi- 
lar, and it is an excellent tool-steel, though great 
dithiculty is experienced in obtaining uniformity in 
the product. It is also remarkable for its great 
magnetic capacity. 


In Barron's process, tools, such as axes, hatchets, and hoes, 
are cast from pig-iron. They are then placed in rotating drums | 
to remove the roughness, and afterward heated in iron boxes, 
with oxide of iron and other materials to remove the carbon. 
They are next placed in a large retort, and subjected to the 
action of gasoline, and also of charcoal gas, generated in two re- 
torts, by the action of which they are in a few minutes convert- 
ed into steel, and are afterward ground, polished, and tempered. 

Mr. J, L. Davies, of Swansea, Wales, states that resin oil in- 
timately mixed with about one fourth its weight of the residue 
of paraffine stills will restore steel which has been injured by 
burning. 

Levallois, of Paris, has patented in France three alloys which 
are very hard, and are made by fusing soft iron, tungsten, and 
nickel, in a crucible with suitable flux. 

The first quality contains 93 pgrts soft iron, 6} parts tung- 
eaten, and 4 part nickel. 

The second is composed of 95 parts soft iron, 44 tungsten, and 
¢ part nickel, 

i ny third, there are 97 parts soft iron, 2} tungsten, and 

nickel. 

; The Hux consists of 36 parts boracic acid, 32 parts calcined 
quartz, and 32 parts of washed carbonate of lime. 


lL. The Damascus steel is made from the ore by 
the same process which produces the woofs. 


This is emelted from a magnetic oxide, yielding, by the crude _ 
process employed, only about 15 percent. The ore is placed in ; 


‘a steel. 


, paintings and by later discoveries 


aclay crucible with bits of dry wood, covered by green leaves 
of particular plants. The crucibles are luted with clay and 
submitted toa blast charcoal furnace. The fire is kept at the 


‘highest possible temperature for nearly three hours, and on re- 


moving from the fire and cooling, the crucibles are bruken, and 
the steel found asa lump at the bottom Selections from these 
lumps are exposed again to a red heat for several hours, and 
then drawn out under the hammer. 

[thas been long supposed that fagoting short bars, remelting, 
and working thein over and over, was the true secret of the su- 
periority of the Damascus blades General Ano-soff,a Russian, 
male many experiments with great minuteness of detail at 
Zlatoosk in the Ural, where were mines yielding ore His most 
successful process was melting the ore with graphite in cruci- 
les in the proportion of eleven pounds of ore with five of 
graphite, and !., part of iron scales with 1/4, of dolomite as a 
Hux, The crucible is placed in a blast furnace and kept from 
four to six hours. 

The following are General Anossoff's requisites for the best 
steel: Charcoal of the clearest sort, as that from pine; a fur- 
nace of the most refractory materials: the best quality of cru- 
cibles; iron very malleable and ductile; pure native graphite, 
or that obtained by pulverizing the best crucibles ; flux of dolo- 
mite or calcined quartz; a high temperature, and fusion con- 
tinued asa long as possible. The working after the crucible is 
cold is simply repeated heatingy and forgings. The sword-blades 
are temperedin hot oil, The razora made from this steel are 
of very superior quality, but the cost is excessive ; the steel be- 
ing valued at $1.10 per pound. The blades produced by Gen- 
eral Anossoff seem to be of equal value with the original Damas- 
cus blades, one of them cutting through a guuze handkerchief 
floating in the air, cleaving bones and even oails without injury 
to the edge, General Anossoff died in 1851, and it is said the 
cutlery made at his establishment is not of so good a quality as 
when he personally superintended its manufacture. 

See also TEMPERING ; ANNEALING. 

Antoine Galy-Cayalat's process for casting stee] under preas- 
ure to avoid the formation of air-bubbles, consists in providing 
the head of the flask with a metallic cap, which is fitted and se- 
cured so as to be perfectly tight, and, when the pouring is com- 
pleted, introducing through a pipe provided with a stop cock a 
amall charge of au explosive compound composed of niter 80, 
charcoal 20; this ignites on coming in contact with the fused 
metal in the. flask, causing a pressure equivalent to that of a 
high head of metal: compressing the fluid metal in the mold 
and expelling the bubbles of gas therefrom. See STEEL-CASTING ; 
STEEL-PRESS. 


2. A round rod of steel, having longitudinal stri- 
ations, used for sharpening knives. 

In the sculptures at Thebes, butchers are 
represented sharpening their knives on a 
round bar of metal which ig suspended from 
their girdles or from the hem of the apron, 
as shown in the figure This was evidently 
It was for a long time supposed \ 
that steel or jron was unknown to the 
Egyptians, but this is disproved by the 
Some of 
the sickles are represented blue and others 
red, indicating steed and bronze. 

3. A steel is used by curriers in 

iving the fi curved edye 
giving t fine, recurved edge to the Sic paninee 
knite wherewith to shave the flesh ‘pischer-Knife 
side of the hide upon the beam. The (srom Thebes). 
edge is brought up by the whetstone 
and turning-stecl, and afterward preserved by the 
finger-stecl, which the beam-man holds between his 
fingers while using the 
knife. 

4. An angular piece of 
steel, which is struck 
with a flint to produce 
sparks in order to ignite (lL _ 
tinder, 

The striking of fire by flint 
and steel is mentioned by Vir- 
gil and Pliny. The Anglo- 
Saxon /fyr-stan. 

Steel-bronze. The 
name given to a very 
hard and tenacious alloy 
used as a substitute for 
steel. Its composition 
varices but little from that of the usual gun-metal,— 
90 copper, 10 tin, — which, in making a gun, Is cast 
upon a copper core of less diameter than the bore. 
The piece is then reamed out until it is 4 inch less 


Fig. 5742. 


Fig. 6748. 


Cerrier’s Steels. 


STEEL-CASTING. 


than the bore intended. Conical plugs of hard 
steel are then driven through it by hydraulic press- 
ure, which confers upon the metal the peculiar qual- 
ities. 

It was patented by S. B. Dean, Boston, Mass., May 18, 1869, 
and an order was given in 1870 by the U. 8. Ordnance Office for 
some guns made by his process. His claim reads: ‘‘ As a new 
manufacture, a bronze gun, in which the metal immediately 
surrounding the bore is put in the condition that is produced 


by the process of condensation set forth.’’ 
Colonel Uchatius, director of the Arsenal at Vienna, uses an 


alloy of 90 to 92 per cent of copper and 10 to 8 per cent of tin, j 


and casts under a pressure of 80 tons, producing a very hard, 
tenacious metal, but one with little more elasticity than ordi- 
nary bronze. On cold-rolling this bronze, cast under pressure, 
into an ingot, ita power of resistance, its elasticity, and its hard- 
ness were increased. In casting guns, a double mold with a solid 
forged copper core 0.05 metre in diameter was used. The cylin- 
ders obtained were 0.62 metre in diameter and 0.30 metre long ; 
they were turned down to 0 18 metre outside, and the interior 
bored out to 0.08 metve. The cylinder was then opened out by 
means of conical steel drifts and an hydraulic press, so that it 
was en 2 percent. The bronze produced in this manner 
‘is declared to have all the hardness, homogeneousness, and 
power of resistance of steel tubes. Its wearing qualities are as 
great, and the cost of bronze guns made in this way is much 
less than steel, if the value of the old bronze be taken into ac- 
count. 

The plan has been adopted for the Austrian ordnance. The 
first cost of the steel-bronze cannon is placed at leas than half 


that of a Krupp steel piece, and very much below that of a ; With plugs, 


Whitworth compressed-steel gun, which, at a rough estimate, 
‘is about 20 per cent more expensive than Krupp's. 


Fig. 5744. 


| 


Apparatus Sor making Cast-Steel Castings. 
Steel-cast/ing. Fig. 5744 is an apparatus for 
‘making compressed cast-steel castings. 


follower of a wore and is operated upon by screws. 
The top fits closely into the matrix, and is provided 
with ingates for the metal, which are closed by 
slides when the mold is full. The pressure is ap- 
plied to the metal while in a melted state, by means 
of the screws, with snfficient force to expel the air 
and gas from and solidify the metal. See also STEEL- 
PRESS. 

Steel’er. (Shipwrighting.) The foremost or af- 
termost plank in a strake, which is dropped short of 
the stern or stern-post of a vessel. 

Steel-fur’nace. <A metallurgic furnace in which 
ore . iron is treated for the production or refining of 
steel. 


Steel is produced from bar-iron in furnaces in which the bars 
are built up with charcoal and heated. See CEMENTATION-FUR- 
NACE. 

Other furnaces operate upon ore of certain kinds to produce 
. steel directly. 

Again, other furnaces operate upon steel of a certain quality 
which is broken up and heated in crucibles. See Cast-stTKet. 

Pig. 57465 is a furnace for melting and refining steel. An open 
hearth D of refractory material is inclosed fn a metallic pan, 
‘which is supported and made adjustable vertically by means of 
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Fig. 5746. 
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Steel-Refining Furnace. 


screws vv. The upper part of the fuel-chamber 7 is provided 


| with a slide, on which the fuel is deposited, and has a cover q, 


made gas-tight by an annular space containing water or sand. 
is the fire-grate The furnace B is reverberatory. 

In Fig 5746, A is the fire-chamber; Ca crucible-chamber, 
from which the products of combustion pass to a second cruci- 
ble-chamber E. Each chamber is provided with apertures at 
top, closed by plugs I I. The crucible-covers are also provided 
the construction being such that the metal can be 


Fig. 5746. 
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Steel- Furnace. 


readily inspected during the process, and the crucibles removed 
from or placed in the furnace at any stage of the process with- 
out interrupting the operation. 

Steel-head’ed Rail. A railway-rail having an 
upper surface or tread of steel welded on to a body 
of iron. The steel is usually so disposed in the 
fagot as to form the head when the rail is rolled. 
See RAIL. 

Steel-mill. 1. A mill with metallic grinding- 
surfaces, usually of steel, but sometimes of cast-iron, 
as being cheaper and sufficient for the purpose. 

Coffee and spice mills are instances. 

2. (Mining.) A steel wheel revolving in contact 
with a flint, to make a light ina mine. A device 
used before the invention of the safety-lamp. See 
Pig. 2952, page 1314... 

teel-pen. Metallic pens, or at least graving 
instruments, would appear to be coéval with the in- 
troduction of metal. The first implement of the pen 
kind was probably a sort of flint stylus, with which 
the primitive race whose remains are found in the 
bone caverns of France traced the rude outlines of 


the mammoth and the reindeer upon the bones of 
animals. Metallic pens or gravers appear very early 
in history, those of iron being referred to by Joband 
by Jeremiah. These may have been either gravers 
or chisels. See PEN. 
| The ordinary pen of the Egyptians and of the ancients in ee 
| eral was a reed, cut and split as in the modern practice. This 
| is still employed among the Orientals. See Psn. 
The quill-pen was first introduced in the sixth century A. D., 
| but did not entirely supplant the reed until long afterward. 
| Job refers to three modes of writing : — 
| Printed (traced) in a book. Probably on a sheet of linen, 
| bark,or a palm-leaf; for this was before the invention of parch- 
‘ment by Eumenes II. of Pergamos (197 8.c.). The use of the 
papyrus was local, though very ancient, and Pliny (‘‘ History 
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of Nature,’’ Lib. XIII. ch. 11) was much mistaken in stating 
that it was not used before the conquest of Egypt by Alexander 
the Great, 332 B.c. Rolls of papyrus inscribed by a reed pen 
and a piginent are found iu the mummy envelopes, and were _ 
common in ancient times. Bark is referred to by Pliny as com- 
mon. Palw-leaves are yet used in Southern Asia for this pur- 
pose, the writing being done with an tron pen or pointed in- 
strument, which ctches through one of the layers of cellular 
matter on the leaf; coloring matter is then rubbed into the 
channels made by the stylus. | 

Graven with an won pen and lead. If this be the correct | 
mode of analyzing the sentence, it refers to the mode of writing 
by a pointed instrument ona leaden tablet, Pausanius (léb 
XLT. ch. 31), giving an account of the Boeotians, who lived near 
fount Heiicon, states that “ they showed we a Jeaden table near 
to the fonntain, on which Hesiod’a works were written; but a 
great part had perished by the injuries of time,” 

In the rock forever, Chiseled or engraved inscriptions on 
tablets of stone or on the vertical faces of rocks and cliffe, It 
seeins hardly necessary to multiply instances of the carving of 
inseriptions on rocks. The Egyptian hieroglyphies are as old 
as Osymaudyas (2100 B. c.). The sarcophagi of Egypt and 
Phoenicia are elaborately carved with inscriptions in their re- 
spective characters, 

Thompson (‘* The Land and the Book *’), in speaking of the | 
Pass of Dog River, says : — 

‘* In this grand, wild gorge is an assemblage of ancient me- 
mentos to be found nowhere else in a single group, so far as I 
know. 

‘‘That old road, climbing the rocky pass, along which 
the Phoenician, Egyptian, Assyrian, Persian, Greek, Roman, 
Arab, Frank, and Turk have marched their countless hosts for 
4,000 years, has much to tell the student of man’s past history, 
could we but break the seal and read the long roll of revela- 
tions, Those faintly cut emblems of Sesostris; those stern, 
cold soldiers of Chaldea; those inscriptions in Persian, Greek, 
Latin, and Arabic, —embody a chain of history which we long 
to solve."’? See PEN, 


The original flexible iron-pen of modern times was an experi- | in dine, stipple, mezzotint, aquatint, 
mental atfair probably, and is mentioned by Chamberlaque, | 804, where a list occurs of the various modes, each descri 


tion; barrel-pens are passed through two presses successively. 
They are then hardened. For this purpose they are placed in 
small iron pans and heated to a regulated degree of heat ; this 
operation ir conducted with great nicety. When the exact heat 
has been attained, the pans are taken out of the furnace and 


-enipticd into a tank containing oil; by this means they are 
_ suddenly cooled and rendered extremely brittle. 


Having been 
cleansed they are vext put in a revolying iron barrel and heated 
over a fire, letting down the temper and rendering them elastic. 


| In onder to whiten them, if this is desired, they are placed in 


revolving barrels with emery, otherwise they remain of a brown 
or blue color. 

To this succceds grinding, which is effected by passing the 
pen lightly backward and forward several times over a small 
revolving etnery-Wheel, an operation requiring great delicacy of 
manipulation. 

The central slit is then made by a fly-press, provided with 
nicely adjusted gages for holding the pen, and two cutters with 
Sharp, smooth, strong edges, one of which cuts into the nib ou 
each side. The points in the better class of pens are now 
rounded, and the pens polished. They are next colored by 
heating, as in tempering, and then lacquered or varnished. 
Some are coated with copper, aluminium, silver, or gold. Fi- 


‘ually, in some establishuients, each pen is examined with a 


magnifier to find out defects which may have previously escaped 
observation. The defective ones are thrown out, and the re- 
mainder are then ready for being placed on cards or boxed. 

Steel-plate En-grav/ing. This art does not 
necessarily differ essentially from copperplate en- 
graving ; the change, however, in the material oper- 
ated upon has led to various modifications in the 
process which could not have occurred with copper 3. 
to wit, the inherent capagity of the metal for hard- 
ening aud softening. 

Like copperplate, steel may be engraved by various modes, 
(See ENGRAVING, page 
hed in 


1685. The first steel-pen in regular use was mule by Wise, | its alphabetical place.) The prime art of engraving, and the one 


in London, in 1803, and for several yeara thereafter.” Under great . 
discouragement he persistently carried round his wares, and 
gradually broke the ground for the Hawkinses, Gillotts, and Per- | 
rys who succeeded him. To him is due the credit of being the | 
original inventor of the modern steel-pen. 

Wise’s pen was made with a barrel, by which it was slipped 
upon a straight handle. Inits portable form it was mounted in 
a bone cuse for the pocket. 

Perry’s first pens were of steel, rolled from wire, the material 


man for making them; this was afterward reduced to 36 shil- 
lings per gross, which price was continued for several years. 
Joseph Gillott, originally a Shefticld cutler, and afterward a 
workinan in light steel articles, as buckles, chains, and other 
articles of that class, gave a great impulse to the steel-pen 
manufacture, 1822. Previous to his entering the business the 
pens were cut out with shears and finished with the file. Gil- 
lott adapted the stamping-press to the requirements of the 
manufacture, as cutting out the blanks, forming the slits, bend- 
ing the metal, and impressing the makers’ name on the pens. He 
also devised improved ntodes of preparing the metal for the ac- 
tion of the press, tempering, cleausing, and polishing, and, iu 
short, inuny little details of inanufacture necessary to give them 
the required Hexibility to enable them to compete with the 
quill-peu One great difficulty to be overcome was their ex- 
treme hardness and stiffmess; this was effected by making slits 
at the sile in addition to the central one, which had previously 
been solely used, A farther improvement, that of cross-grind- 
ing the points, was subsequently adopted. The first gross of 
pens with three slits was sold for £7. In 1830 the price was 


riety for 4 cents, a gross. About 1,3/)0 tons of steel are annually 
consuined, the number of pens produced in England alone being 
about 1,000 000,000, 

The steel used is a very fine quality of i hide Pr supplied 
to the pen-inakers in sheeta 5 feet long by 18 inches wide. 
These are cut into strips of certain widths according to the size 
of pen required, packed in cast iron air-tight boxes placed in a 
furnace and kept at a red heat for about 12 hours; they are 
then removed to a cooling muffle, and very gradually cooled. 
The strips are then pickled to remove the scale, and afterward 
cleansed by rolling in revolving tubs with emery. They are 
next passed through a series of rolls to reduce thein to the 
proper thickness, which varies greatly in different styles of pen, 
After rolling, each strip, for first-class work, is gayed with a 
gige which indicates differences so small as the 1,000th of an 
inch, and thove varying from the true thicknesa are thrown 
out. The strips are fed by hand to presses having dies, which 
cut out the blanks, Another operator takes the flat blanks 
and feeds them to a fly-presa, which cuts the perforation or 

rforations and the side slits. After piercing they are placed 
p sealed iron boxes, heated and annealed for 18 hours. Each 


$2.00; in 1832, 81.50; in 1861, 12 cents, and a common va- 


costing 7 shiilingsa pound. 6 shillings each was paid the work- 


to which artists refer when speaking of engraving as an art, is 
known teclinically as line-engraving, in which the work con- 
sists of lines of various forms, the characters of skin, hair, fabric, 
wood, metal, ground, foliage, water in motion or calm, cloud, 
or sky, are given by various kinds of lines ; the force and prom- 
inence being due to the depth, width, and nearness of the lines, 
enabling them te hold a greater body of ink in the places where 
depth of color is required, according to the effects required in 
the picture, 

The origin of the art of engraving is very ancient, and is re- 
ferred to in ENGRAVING, page 804; and CopPERPLATE ENGRAV- 
ING, page 618; that of steel-plate engraving can hardly be said 
to have existed previous to Jacob Perkins, of Massachusetts, 
the inventor of the transfer-process. This is described under 
BANK-NOTE ENGRAVING, page 228, and the transfer-press ja shown 
and described under that caption. (See also TRANSFER-PRESS.) It 
was invented by Perkins, and brought into operation by him in 
England about 1837, the firm name of ** Perkins, Fairbairn, and 
Heath”? soon becoming famous in this branch of the art. The 
system, however, has never flourished to any notable extent in 

fngland, the Bank of Englund authorities, it was thought, tak- 
ing adislike to it as a forcign iunovation, and preferring a system 
which does not produce artistic results, but those of a certain 
clear and clean precision and unvarying character. They have 
alxo, as mentioned ip page 22Y, adopted suz/ace-printing, ns dis- 
tinguished from the ordinary copperplate printing (see pages 
618,619). The Bank of Ireland adopted the Perkins method. 

Nowhere has the transfer system been carried to so great an 
extent or perfection as in the United States, and especially in 
the Bureau of Engraving and Printing, United States Treas- 
ury Department. This bureau was organized by 8. M. Clark, 
under the act of June 11. 1862, and has been in charge of G. 
B. McCartee since August, 1858. The engraving division is 
superintended by G. W. Casilear. 

‘lo these officers the writer is indebted for much of the fol- 
owing information, and for specimen of work on Plate LXIY. 
to illustrate the subject. 

The process in the U. &. Treasury is as follows : — 

A piece of decarbonized steel, one eighth of an inch in thick- 
ness, and somewhat larger than a bank-note, is softened by 
artificial means, to make it ready for the engraver, who is neces- 
sarily an artist of great skill and expericnce. The engraving of 
a single die often occupies many months, but, of course, this is 


“a variable element, depending upon the difficulty and size of. 


the work. The principal engraved work of the bureau consists 
of vignette portraits and the ornamental work upon bank-notes, 
with which all are familiar. The denomination counters, con- 
sisting of a variety of oval and circular forms interlacing each 
other in a series of lines and elongated dota, thus forming 
curious and complex figures, are executed by a geometrical 
lathe, a complicated and ingenious mechanism having almost 
kaleidoscopic powers in the production of geometric figures and 


blank is then stamped in another pass with the maker’s name ! designs. This is described under ROSE-ENGINE, pages 1983, 1984. 


and the device, if any. 
the proper curve by means of fly-presses of beavier construc- 


The metal, now very soft, is shaped to See also Geometric Latae, page 968.) When the engravers 


work is completed, being in tniagito, the steel block, now called 
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STEEL-PLATE ENGRAVING. 


a bed-piece or die, is subjected to the hardening process. It is 
inclosed in an iron box filled with charcoal of bone or ivory, and 
heated to a white heat, after which it is withdrawn and plunged 
into a bath of oil, a process familiar in the arts. 


(which see), a decarbonized cylinder roll adjusted over it, and 
then submitted to pressure, the roll being moved backward and 
forward until it has received an impression of the original plate 
in reliero. (See Roiver-pie, Fig. 4403.) The roll itself is then 
hardened, and is capable, by means of the transfer-press, of 
ee ene te original engraving upon the softened steel-plate 
from which the notes are to be eventually printed. 

As the different portions of a note are upon separate rollers, 
great care is required in assembling the various impressions, 
each being in turn adjusted above the portion of the plate 
where its design is to occur. This is originally a matter of ex- 
treme delicacy, requiring taste and care of no ordinary degree , 
but as necessity occurs for making other exact copies of the 
same engraving, a register is kept of the exact position of the 
roller relatively to the surface of the plate for subsequent 
guidance. The notes are printed in sheets of four, so that 
the necessity’ for this accuracy occurs even in the first 
plate, as it afterward recurs in the preparation of succeed- 
ing plates of the saine denomination. 

Plate LX1V illustrates several features in bank note engrav- 
ing: the vignettes executed in line-work by etching, graver, 
and ruling-machine originally, although the plate from which 
the impression is taken is the result of the transfer process de- 
scribed. At the bottom is a specimen of the work of the rose- 

gine, and is known technically as a counter, forming a shield, 
label, or escutcheon, according to shape, on which a number, 
as “500” or 1,000," is worked, as familiar, especially in 
smaller denominations, to all of us. 

The securities of the government are printed on distinctive 
paper, made by J. M. Wilcox, of Glen Mills, Delaware County, 
Pennsylvania. The essential feature of this paper is a localized 
fiber imbedded in the body of the paper at the time of its manu- 
facture on the Fourdrinier machine (1, Plate XXXVII,). By 
the localization of different fibers upon particular sec- 
tions of the printed notes of various denominations, the 
raising of notes toa higher denomination is prevented. 
This mode of making paper belongs exclusively to the 
government, and as ‘te necessitates large and expensive 
machinery, it furnishes an additional safeguard. 

e mode of trimming and separating the currency 
is the invention of Mr. Larmon, the engineer of the 
bureau. Bist 

The most important feature introduced into steel-plate 
engraving since the invention of the transfer-process by 
Perkins is an adaptation of the process by G. W. Casilear, 
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Having thus | 
been hardened, it is placed upon the bed of a TRANSFER-PRESS — 


STEELYARD. 


| age the loss resulting from the abrasion of gold coin of an equal 
amount in a single count. 


Steel-press. One for solidifying molten steel. 
The suggestion is embodied in one of Bessemer’s 
early patents, but has been developed by Sir Joseph 
Whitworth and by Révollier, Biétrix, & Co., of St. 
Etienne, who adopted it in 1867, having built steel- 
works specially arranged for itin connection with fur- 
naces for making steel by the Siemens- Martin process. 
According to the plans adopted by Révollier & Co., 


| 


Fig 5747 
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the superintendent of engraving, to the reproduction of é a ’ 


engraved letters and script by rolling in the separate let- 
ters of a word from a roller-die which has all the letters 
of the alphabet on its periphery. It was formerly the 
practice to engrave each line of lettering, which was 
then taken up on a roller and transferred to the plate, 
as described with artistic designs; but, by Mr. Casilear’s 
method, a complete alphabet of any required style, plain, or- 
namental, or script, is engraved on a plate and taken up on a 
roller, which is then used, one letter at a time, to produce any 
word or line required upon the plate which is to furnish the im- 
pressions. A force of two men is now sufficient to do the 
work formerly done by twelve, and in a more accurately uni- 
form manner. 

Other improvements have originated in the bureau, among 
which may be cited devices to prevent the alteration of num- 
bers ; an automatic register adjusted to every press and to the 


paper machinery, to keep an accurate account of every sheet | 


worked ; a process for water-proofing notes and fractional cur- 


rency ; the adaptation of power to the numbering-machine ; an | 


improved medallion-machine which rules with greater precision 
and celerity than by previous methods; a peculiar proceas by 
which the seal is attached by SuRFACE-PRINTING (which see), 

It may be added that the note itself is the joint product of 
peculiar paper and of impressed designs of the ordinary plate- 
printing process and of the surface process; the rose-engine 
work is capable of being worked either way ; and by an adapta- 
tion of Mr. Casilear the medallion work can be made of a com- 

d series of crossing lines, giving a network appearance and 
a texture which produces very happy effects. See SuRFAcE- 
PRINTING. 


G. | 
The conduct of the bureau, in a commercial point of view, 


and the security of its plates and impressions, might well form 
the subject of some paragraphs, but this work d rather with 


the mechanical and artistic branches of the subject than with | 


the financial and policing features. In to the first it 
may be stated, as an instance in relation to one series of gov- 
ernment issues, that the greenback series, so called, of 1869 - 75, 
embracing nine denominations, which have never been sur- 
passed in excellence and artistic finish, and which have been six 
years in circulation, two alone of the notes have been attempted 
to be counterfeited, and these but rude in comparison. In re- 
gard to the latter feature, that of security in the business 
method, it may be stated that for the entire term of Mr. Mc- 
Cartee’s incumbency, the loss to the government, whether from 
theft, delinquency, or otherwise, has not equalled in percent- 


| 


the metal was run from the furnace into a ladle, 
which, by means of a turn-table crane, was conveyed 
to the ingot-molds, and the metal turned into the 
latter. The molds were placed on an ingot-car-- 
riage, and after filling fhey were run under an hy- 
See also STEEL-CASTING. 


Casting under pressure has been employed to secure com- 
pactness and sharpness, and is described in Hollingrake’s Eng- 
lish patent, 1819. (See also Fig. 1180, which shows a press for 
casting car-wheels.) Articles of household hardware are cast 
very sharply and handsomely by Smith's process, described on 


page 500. 

Steel-saw. One saw forcutting cold steel, used 
in Pittsburgh, is a disk of soft iron 42” diameter, 3” 
thick, driven at a speed of 2,506 revolutions per 
minute. This is a periphery speed of 25,000 feet. 
The steel sparks are melted, but the steel bar is not 
heated sufficiently to draw its temper. 

Steel-topped Rail. A railway-rail whose 
tread or upper surface is of steel welded on to an 
iron body. See RAtt. 
| §teel-trap. A trap with steel jaws and a spring 
to catch wild animals. 

Steel’/yard. A weigh-beam having arms of un- 
equal length. In the usual form (4, Fig. 5748), the 
scale is suspended from the shorter arm, and the 

weight is adjustable upon the longer arm, which is 
| graduated. 


_draulie press. 
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STEEL-PLATE ENGRAVING. 


a iece or die, is subjected to the hardening process. It is 
inclosed in an iron box filled with charcoal of bone or ivory, and 
heated to a white heat, after which it is withdrawn and plunged 
into a bath of of], a process familiar in the arts. Having thus 
been hardened, it is placed upon the bed of a TRANSFER-PRESS 
(which see), a decarbonized cylinder roll adjusted over it, and 
then submitted to pressure, the roll being moved backward and 
forward until it has received an impression of the original plate 
in reliero. (See Router-pie, Fig. 4403.) The roll itself is then 
hardened, and is capable, by means of the transfer-press, of 
acai, Seed origi engraving upon the softened steel-plate 
from which the notes are to be eventually printed. 

As the different portions of a note are upon separate rollers, 
great care is required in assembling the various impressions, 
each being in turn adjusted above the portion of the plate 
where its design is to occur. This is originally a matter of ex- 
treme delicacy, requiring taste and care of no ordinary degree , 
but as necessity occurs for making other exact copies of the 
same engraving, a register is kept of the exact position of the 
roller relatively to the surface of the plate for subsequent 
guidance. The notes are printed in sheets of four, so that 
the necessity for this accuracy oceurs even in the first 
plate, as it afterward recurs in the preparation of succeed- 
ing plates of the same denomination. 

Pinte LXI1V_ illustrates several features in bank note engray- 
ing: the vignettes executed in line-work by etching, graver, 
and ruling-machine originally, although the plate from which 
the impression is taken is the result of the transfer process de- 
scribed. At the bottom is a specimen of the work of the rose- 
engine, and is known technically as a counter, forming a shield, 
label, or escutcheon, according to shape, on which a number, 
as '*500” or 1,000,” is worked, as familiar, especially in 
smaller denominations, to all of us. 


The securities of the government are printed on distinctive | 


paper, made by J. M. Wilcox, of Glen Mills, Delaware County, 
Pennsylvania. The essential feature of this paper is a localized 
fiber imbedded in the body of the paper at the time of its manu- 
facture on the Fourdrinier machine (1, Plate XXXVII.). By 
the localization of different fibers upon particular sec- 
tions of the printed notes of various denominations, the 
raising of notes toa higher denomination is prevented. 
This mode of making paper belongs exclusively to the 
government, and as it necessitates large and expensive 
machinery, it furnishes an additional safeguard. 

The mode of trimming and separating the currency 
is the invention of Mr. Larmon, the engineer of the 
bureau. ; 

The most important feature introduced into steel-plate 
engraving since the invention of the transfer-process by 
Perkins is an adaptation of the process by G. W. Casilear, 
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| age the loss resulting from the abrasion of gold coin of an equal 
amount in a single count. 


| Steel-press. One for solidifying molten steel. 
The suggestion is embodied in ove of Bessemer’s 
early patents, but has been developed by Sir Joseph 
Whitworth and by Révollier, Biétrix, & Co., of St. 
Etienne, who adopted it in 1867, having built steel- 
works specially arranged for itin connection with fur- 
_naces for making steel by the Siemens- Martin process. 
According to the plans adopted by Révollier & Co., 


Fig 6747. 
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the superintendent of engraving, to the reproduction of x ‘el 


engraved letters and script by rolling in the separate let- 
ters of a word from a roller-die which has all the letters 
of the alphabet on its periphery. It was formerly the 
practice to engrave each line of lettering, which was 
then taken up on a roller and transferred to the plate, 
as described with artistic designs; but, by Mr. Casilear’s 
method, a complete alphabet of any required style, plain, or- 
namental, or script, is engraved on a plate and taken up on a 
roller, which is then used, one letter at a time, to produce any 
word or line required upon the plate which is to furnish the im- 
pressions. A force of two men is now sufficient to do the 
work formerly done by twelve, and in a more accurately uni- 
form manner. 

Other improvements have originated in the bureau, among 
which may be cited devices to prevent the alteration of num- 
bers ; an automatic register adjusted to every press and to the 
paper machinery, to keep an accurate account of every sheet 
worked ; a process for water-proofing notes and fractional cur- 
rency ; the adaptation of power to the numbering-machine ; an 
improved medallion-machine which rules with greater precision 
and celerity than by previous methods; a peculiar process by 
which the seal is attached by SuRFACE-PRINTING (which see). 

It may be added that the note itself is the joint product of 
peculiar paper and of impressed designs of the ordinary plate- 
printing process and of the surface process; the rose-engine 
work is capable of being worked either way ; and by an adapta- 
tion of Mr. Casilear the medallion work can be made of a com- 
pound series of crossing lines, giving a network appearance and 
a texture which produces very happy effects. See SurFrace- 
PRINTING. 

The conduct of the bureau, in a commercial point of view, 
and the security of its plates and impressions, might well form 
the subject of some paragraphs, but this work d rather with 
the mechanical and artistic branches of the subject than with 
the financial and policing features. In regard to the first it 
may be stated, as an instance in relation to one series of gov- 
ernment issues, that the greenback series, so called, of 1869 - 75, 
embracing nine denominations, which have never been sur- 
passed in excellence and artistic finish, and which have been six 
years in circulation, two alone of the notes have been attempted 
to be counterfeited, and these but rude in comparison. In re- 

to the latter feature, that of security in the business 
method, it may be stated that for the entire term of Mr. Mc- 
Cartee’s incumbency, the loss to the government, whether from 
theft, delinquency, or otherwise, has not equalled in percent- 


~ . us 
= wet os 


Hydraulic Press for Compressing Steel. 


the metal was run from the furnace into a ladle, 
which, by means of a turn-table crane, was conveyed 
to the ingot-molds, and the metal turned into the 
latter. 
riage, and after filling fhey were run under an hy- 
draulic press. See also STEEL-CASTING. 

Casting under pressure has been employed to secure com- 
pactness and sharpness, and is described in Hollingrake’s Eng- 
lish patent, 1819. (See also Fig. 1180, which shows a press for 
casting car-wheels.) Articles of household hardware are cast 

_Very sharply and handsomely by Smith's process, described on 
page 500. 


| 


Steel-saw. One saw forcutting cold steel, used 
in Pittsburgh, is a disk of soft iron 42” diameter, 3” 
thick, driven at a speed of 2,506 revolutions per 

‘minute. This is a periphery speed of 25,000 feet. 
The steel sparks are melted, but the steel bar is not 
_heated sufficiently to draw its temper. 

| §teel-topped Rail. A railway-rail whose 
tread or upper surface is of steel welded on to an 
iron body. See RAIL. 

Steel-trap. A trap with steel jaws and a spring 
to catch wild animals. 

Steel/yard. A weigh-beam having arms of un- 
equal length. In the usual form (4, Fig. 5748), the 
scale is suspended from the shorter arm, and the 

| weight fos adjustable upon the longer arm, which is 
uated. 
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The molds were placed on an ingot-car-- 


STEELY ARD. 
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STEELY IRON. 


A single weight is thus made available for weigh- 


ing objects having different gravity. 


The balance with 
steelyard (statera). 
Campania, a Greek colony. 
the Egyptian instrument. See BALANcs. 

The fundamental principle of the steelyard is given by Archi- 
medes in his book ‘‘ De Equiponderantibus.” He there demon- 
strates that a balance with unequal arms will be in equilibrio 
if the two weights in the op 
tional to the arms of the nce. 

The Chinese balance is a tapering rod of square section, and 
fs suspended by a silk cord. The object depends from the 
shorter arm, and the standard weight is 
larger graduated arm. Four points of suspension are provided, 
at different relative distances from the ends, so as to increase 
the range of the instrument. A corresponding set of gradua- 
tions is marked on each of the four sides. 

The Daniss balance (B) is the inverse of the Chinese or Ro- 
man balance. The weight being attached to one end, and the 
object being suspended from the other, a loop forms the 
means of suspension of the 
beam, and is passed back- 
ward and forward until the 
equilibrium ia obtained. 
The weight of the goods is 
then to the weight of the 
lead reciprocally as their 
respective distances from 
the loop. 


Fig. 5748. 


Steclyard and Danish Balance. 


The Roman balance (statera’, Fig. 6749, is mentioned 315s. c., 
and had the center of gravity of the lever immediately over the 
poins of support, so that the beam was equally balanced on its 


axis, the effect of the weight of the longer arm of the lever | 


being neutralized by the addition of metal to the shorter arm. 

The longer arm was then divided into parts, each equal to the 

at dy of the shorter arm, and these portions were again subdi- 
ed. 

A Roman balance found at Pompeii shows that they also had 
two centers of suspension for varying grades of weights. 

The modern steelyard is substantially similar to the Roman 
balance, but it is not regarded as essential that the unweighted 
Beam should balance at its fulcrim. The commercement of 
the divisions begins at that point where, the weight pee ieee 
equilibrium is established. To increase the range of the steel- 
yard, the Chinese plan has been adopted of increasing the number 
ef points of suspension. The upper 
and lower sides of the longer arm 
are graduated in accordance with ; 
the proportions which exist between ae 
the points of suspension of the beam 
and the load. The beam is quepenoe’ 
by one or the other of the hooks; 
the end hook swings over, so as to be 
in place for weighing in either case. 

ranger (France) makes a steel- fa 
yard in which the weight traverses E 
along a screw the length of the ———-__. |} 
graduated arm, and parallel to it. 
The head of the serew is 4 inches 
in diameter, and divided into 100 
aes which permits the weight to 

adjusted to a distance equal to 
1 sen part of the pitch of the screw. 

Dearborn's steelyard (Massachu- 
setts, 1800) has the center of motion, 
center of gravity. and point of sus- 

meion adjustable, so that it vibrates 

ke a scale-beam when unloaded 
and when loaded in equilibrium. 

Fig. 5750 is Payne’s weighing- 
machine. The weights are at- 


= 
| 


ual arma ((ib7a) is more ancient than the 
e latter is said to have been invented in 
The balance-beam is the feature of | 


ite scales are reciprocally propor- | 


ustable on the 


> scale 


1 re 
“tld 
. r 
| 


‘ tached toa uated box, which slides with some friction ou 
' the beam. The larger weight is used for the huodred weights 
and quarters, which are indicated by the uations on the 
. Thesmaller 

Fig. 6750. weight is employed 

for determining the 
pouodsand ounces, 


which are shown 
by the graduations 
on the upper part 
of the i Satie 

Fig. 5751 shows a 
convenient appli- 
cation of the steel- 

to weigh 
of grain, an 
Payne's Weighing-Machine. to articles con- 
tained in a pan. 

Fig. 5762 is a counter-scale, on the steelyard 
principle. See also WEIGHING-MACHINE. 

The bent-lever balance (Fig. 5753) is on the 
principle of the steelyard; the arm which 
counterbalances the t exerts a greater 
power, so as to balance a greater weight as it 
approaches a horizontal position. It is a combination of the 
bent-lever balance and steelyard. The cast-iren frame ad c is 

heavier toward a, and is pivoted at 
Fig. 6761. JS; ¢hisa movable suspender, which 
may: be applied at either of the 
three points «¢ k g. The instru- 
ment has three scales, man; the 
first indicates to single ounces the 
. weight of a body not e 2 


Fig. 5752. 


unds when the suspender is placed at g; when the suspender 

atk, any quantity be- 
tween 2 and 1] pounds 
be weighed on the 
m, which is divided 
, into parts showing 2 
ounces. The third scale 
n, with the suspender at 
e, is employed for bodies 
weighing from 11 to 80 
pounds; it is divided to 
quarter-pounds. The 
pencils may, of course, 

applied to balances of 
greater ca ty. 

Fig 6754 is an appa- 
ratus for determining the 
load of car-axles. The 
prong g is introduced be- 
neath the tread of the 
wheel, and the weight 
transferred through the 
compound system of lev- 
a to the graduated bar 


Steel’y I’ron. A . 
term applied to compounds of iron with lees than 0.5 


Fig 5784. 


~ Compound Steelyard for determining the Load of Car-Azles. 
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STEERING-APPARATUS. 


per cent of carbon. The quality is intermediate be- 
tween steel and iron. Semi-steel. 

Steen/ing. (Masonry.) A well-wall, half a brick 
thick. Steining. 

Steep’er. A vat in which the indigo-plant is 
soaked for maceration, previous to soaking in the 
beating-vat. 

Steep/ing. The watering or wetting of flax 
haulm, to facilitate the separation of the woody 
matter (shives) from the fiber (hare). 

Also to soften and remove the mucilage. 

The filax-straw is tied in bundles and placed in 
ponds or rivers from 8 to 12 days, when it is taken 
out and spread on the grass. Grassing. See FLAX. 

Stee’ple. (Architecture.) A spire or lantern. 
a superstructure above the tower of achurch. See 

OWER. 


Stee’ple-en’gine. (Steam-engineering.) A form! one revolution, 


of marine engine, deriving its name from the high 
erection on deck required for the 
guides to the connecting-rod, which 
works above the crank-shaft. It 
is not unfrequently met with on 
American river-boats. 

Stee’ple Steam-en’gine. A 
form of direct-action steam-engine 
in which the crank-shaft occupies 
@ position between,.the cylinder 
and the slide-block’’ from which 
the connecting-rod is suspended. 


The mode of connection is shown in 
the steam-carriage of Trevethick and 
Vivian, 1802, but the plan was adopted 
into the marine engine by Napier of Glas- 
gow (Fig. 5755). 

Fig. 6758 is a longi- 
tudinal section of 
Maudslay’s steeple- 
engine. 

a is the cast-iron 
frame; 5, the cylin- 
der; c, the piston, 
connected by the rol 
d to the cross-head ¢, 

ed by the wheel / 
tween the uprights 
gg; rods A, one on 
each side, connect the 
cross-head ¢ with two 
cranks, one shown at 
i, to which the fiy- 
wheel shaft is con- 
nected. Two eccen- 


Fig. 5756. 


gine having two hear working at a right 

to each other. The eccentrics which work the slide. 
valves of that engine 
are upon a separate 
shaft, having * pin- 
ion driven by a 
spur-wheel fixed to 
and driven by the 
steering-wheel. Thus 
when the steering- 
wheel is turned, it 
causes the eccentric- 9 
shaft to turn, and 
every revolution of 
the eccentric-shaft 
causes the en- 
gine to make 


Fig. 6756. 


and thus the 
motions of the 
barrel are made 
to correspond 
éxactly with 
those of the 
steering - wheel. 
Another | steer- 


ager ne pi pectegas @ is made fast to the barrel, to be used 
fly-wheel shaft give |in the ordinary way, in the event of the engine get- 
motion to the levers 4g t by means of conneotin rods p. The ting out of order; in which case the wheels and 
ver o, turning on the bearing 7, works the cold-water pump | pinj ing. 
s by the rod r; the lever ¢, supported on the center v, works the | eee uirown out of Bearing 
air-pump j and the hot-water pump; the condenser j/ surrounds _ Fig. 5758 is North’s steering-apparatus, 1865. Attached to 
the air-pump, and is iteelf surrounded by one of the cold-water | the upright shaft that carries the bevel-gear a is a cam b hav- 
cisterna & &, which are connected by the pipe . The steam- , {ng two grooves on its periphery for the reception of the chains. 
passages are opened and closed by an eccentric « on the crank- | This cam has a spline that allows it to traverse longitudinally 
shaft, through the medium of the rod ws’, bent lever w, and , 00 the upright shaft. The gear-wheel and cam are rotated by 
connecting-rod zx and lever z!, operating the steam-cock y. The | means of the pinion on the horizontal shaft that carries the 
valve z in the steam-pipe is opened or closed for a longer or | steering-wheel. The machinery is mounted on a frame, bolted 
shorter time, depending on the velocity of the engine, by a | to the deck of the vessel. On the rudder-post is secured a 
cam-plece on the governor spindle, operating through connect- quadrant d, so depressed in its periphery to correspond with the 
ing levers. w’ is a lever for working the engine by hand. | eccentric action of the cam c in its rotation as always to present 


the same face to its action. The periphery of the segment has 
Steer’age. (Nauticul.) The part of a ’tween- 


two ves for the reception of the chain. When the rudder 
decks just forward of the cabin. 


is ‘‘ hard up’’ the quadrant presents its longest radius to the 

Steer/age-way. (Nautical.) Motion of a vessel 
sufficient to enable her to feel the effect of the rudder. 

Steer/ing-ap’pa-ra'tus. A device in aid of the 
steersman, being interposed between the tiller or 
tiller-wheel and the rudder-head. See also STEER- 
ING-WHEEL, 

In Sickel’s steam-steering apparatus (Fig. 5757), in 
use since 1860, the steering-wheel a and the barrel c 
for the steering-chains are upon separate shafts, in a 
line with each other. On the shaft d of the steering- 
‘barrel is a toothed wheel, gearing with a pinion upon 
a crank-shaft, which is driven by a small steam-en- 


shortest radius of ‘the cam, thereby increasing the power upon 
the rudder at the time when it is most required. 

In Fig. 5769, the tiller-wheel shaft has a right ang left handed 
screw which passes through nuts which are connected by arms 
to the gudgeons of the rudder-head. The rotation of the shaft 
draws the nuts simultaneously toward or from the rudder, and 
rotates the latter on its axis. ) 

Hunt's steering and propelling apparatus (English patent) 
combines the two operations in one, the axis of the screw being 
made to oscillate in a horizontal plane by means of the tiller, 
while the rotation of the axis by the engine is not affected. a 
is a driving-shaft rotated by the steam-engine; 6. a bearer; ce 
dmn,the gearing and shafting connecting the shaft a with 
the short shaft ¢ of the propeller. The shaft d is carried down 
to the atep z projecting from the stern-port, and is inclosed by 
a case f which has independent motions thereon by means of’ 


STEERING-APPARATUS. 


the tiller w. The trunk g is formed by an enlargement of the | 
case f, and incloses the lower pair of bevel-gears m and n, 
and the short shaft i, to whose end the propeller p p’ is at- 
tached by a coupling o. This arrangement is used in the 
propulsion. | 

The steering part of the apparatus consists of a tiller-wheel | 
w, shaft g, bearing 7, and bevel-wheel ¢ gearing into a similar 
bevel-wheel (see the other figure) on the end of a short screw- 
shaft v which takes into a quadrant z attached to the top of the 
case f above the plate on which the vertical plate q is stepped. 
When the steersman turns the wheel w, motion is comm uni- 
cated to the quadrant x and the case /, thereby rotating the 
propeller-shaft ¢ 0 in a horizontal plane, and thereby varying 
the angle of presentation of the axis of the propeller to port or 
starboard, as the case may be, giving a positive lateral propul- 
sion to the stern of the vessel. 

Blackie’s electric signal for steering-apparatus 
pilot of a vessel to communicate with thee 


is to enable the | 


When the pilot sends 
an order he presses 
a knob, and a bell 
rings, meaning atten- 
tion. The engineer 
f looks to the index, 


mS 


—— 


2 at 


a 


Se ia 


at Festa 


Sickel’s Steam- Steering Gear. 


which resembles a clock face,o 
orders used, namely, stop; ahead easy: ahead full speed ; back 
easy ; full speed. The pointer indicates the order, and al- 
ways remains at the last, and is locked The device by which 
the pilot transmits his or- 

Fig. 5758. ders to the engineer is con- 

structed as follows: First, 
there is a dial on which the 
five orders described are print- 
ed. A pointer, like the hand 
of a clock, moves at the will 


order. The pointer is attached 
to a cylinder of iron 4} inches 
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ngineer or helmsman. | 


n which are printed the 5 general — 


of the pilot from order to | 


STEINING. 
long, } inch diameter, which leads from the center of the 
dial backward at right angles, and is supported at each end 


eccentrically. On each side are two electro-magnets and 


. Fig. 5759. 


Jackson's Steering-Apparatus. 


l= 


th: there being one magnet for each order. 
A wire from each magnet leads to the pilot-house, and 
all wires are connected with a battery. By means of five 
knobs in the pilot-house the connections are made; one on 
each wire The iron cylinder, or keeper, 
moves from side to side, or downward, ac- 
cording to the attraction of the hangs ope and 
as the pointer is attached to the or 
cylinder, the movements on the dial will cor- 
respond with movements of the Keeper, by 
reason of its ectentric motions. By a double 
arrangement of wires in connection with a 
galvanometer, the rudder is made to indicate 
its position on a dial for the observation of 
the captain and pilot. 


Steer'/ing—-wheel. (Shipbui/ding.) 
A wheel by which a rudder is turned 
through the medium of a tiller-rope 
winding on the axis of the wheel. 


In the cut, Fig. 5761, — 

x is the rudder-head ; xt the tiller, having 
a pair of blocks fixed to its forward end ¢. 
ee are a pair of eye-bolts in the deck, to 
which are made fast the ends or standing 

rts of the steering-chains or wheel-ropes. 
The chains are led through the blocks of the 
tiller, then through a pair of fixed blocks 5} 
attached to the deck, and then through a 
pair of fixed blocks beneath the barrel of the 
steering-wheel w, and hidden by the latter in 
the figure. The chains then pass roy x 
> holes or tubes in the deck or decks that 

between the tiller and the wheel, and then 
round the barrel, to = they are 
fastened at the middle of its upper side. 

The steering-wheels are from 3 to 6 feet in 
diameter, and one may be placed at each end 
of the barrel. 

The lower rim of the wheel must move in an opposite diree- 


. tion to the rud- Fig. 5760 
g. 57600. 
7 
yi! 


der, that is, in 
¢:' DIN VOM 


one undernea 


the same direc- 
tion as a tiller 

pointing _for- 
ward. 


Steeve. 
( Nautical. ) 
The slope or up- 
ward deviation 
‘from the _ hori- 
| zontal of an outboard spar, 
as the bowsprit, cathead, 


ete. 

Steev'ing. (Nautical.) 
a. The angle of a bow- 
sprit with the horizon ; 
formerly 70° to 80°, now 
much less. 

b. Stowing bales in a hold 
by means of a jack-screw. 

Steg’a-nog’ra-phy. The 
art of writing in cipher. 

Stein/ing. (Masonry.) 
Lining a well with bricks. 
The wall may be carried up 
on acurb which is lowered by 
under cutting, the wall re- Hunt's Propeller and Steerer. 
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STEM-WINDING WATCH. 


Fig. 5761. 


ceiving additions at 
top as it sinks. See 
CURB. 
(Surgt- 
cal.) A star-shaped 
bandage crossed like 
the letter X, applied 
to the shoulder in 
cases of fracture of 
> the clavicle or scap- 
ula, or dislocation of 
the humerus. 
Stellar In'di-ca’- 
tor. An instrument 
an observer to recognize the differ- 
point out their positions in the heav- 


for | 
ent stars an 
ens. 

It consists of a stand carrying a table, on which is a celestial 
chart, and having its circumference graduated to show the days 
and months. he . 
table is inclined at 
an angle equal to that 
of the elevated pole, 
and being properly 
set, using the pole- 
star as a guide, the 
sight-ber a being di- 
rected to a star the 
name of which it is 
desired to know, 
the star and ita 
name are found 
on the chart be- Sv 
tween the branches 
of the alidade indica- 
tor 6. In the same 
way, by setting the 
indicator, the posi- 
tion in the heavens of 
any star on the chart 
may be ascertained. 
From the portion de- 
voted to the star-map, 
included between the 
branches of the indi- 
cator, may be seen the 
aspect of the heavens at 
any day and hour, and 
also the hours of rising 
and setting of any stars, 
and the times of their 
meridian passages. 

Stell'wa-gen- 
cup. An instru- 
ment invented by 
Lieutenant Stell- 
wagen, United 
States Navy, for 
bringing up speci- 
mens of bottom in 
sounding. It con- 
sists of a hollow | 
cone attached to the bottom of the sounding-lead, 
and having a flexible cap over which may be an 
inflexible disk, rising and allowing the mud, sand, 
etc., to enter the cup when the lead strikes the bot- 
tom, but falling and preventing it from being washed 
out when drawn up. 

Stem. 1. (Shipbuilding.) The upright piece of 
timber or bar of iron at the fore end of a vessel, to 
which the forward ends of the stakes are united. 
With wooden stems, the lower end is scarfed into 
the keel. The upper end supports the bowsprit, 
and in the obtuse angle is the Agee head The ad- 
vanced edge of the stem is the cut-water. 


Fig. 6762. 


8, stem. SP, stem-piece, or independent piece. 
K, keel. MP, main or lace piece. 

A, apron. BP, bobstay-piece. 

D, deadwood. BW3, bowsprit. 

8S stemson. G, gripe. 

DH, deck-hooks. F, false keel. 


BH, breast-hooks. 


Fig. 6768. 


2. (Vehicle.) The bar to which the bow of a 
falling hood is hinged. 

8. (Mining.) <A day’s work. 

4. (Valve.) The projecting-rod which guides a 
valve in its reciprocations. 

5. Of a thermometer, hydrometer, etc. The nar- 
rowed part, usually graduated or having a graduated 
scale beside it. 


Stem-knee. (Shipbuilding.) One uniting the 
stem with the keel. 
Stem’mer. (AMining.) A piece of iron with 


which clay is rammed into the blasting-holes to 
make them water-tight. 

Stem’ming. (Afining.) The stuff beaten down 
upon a charge of powder. 

Stem-piece. (Shipbuilding.) A piece in front 
of the stem, into which the main piece of the head 
is stepped. See STEM. 

The stem-piece is sometimes called the indepen- 
dent piece (SP in Fig. 5768). 

Stem’ple. (Aining.) One of the cross-bars of 
wood placed in the shaft of a mine and serving the 
purpose of steps. 

dtem-post. (Shipbuilding.) The vertical tim- 
ber forming the prow ofa vessel. The stem. 

Stem’son. (Shipbuilding.) A knee-piece whose 
horizontal arm is scarfed to the keelson and vertical 
arm fayed into the throats of the transoms. 

Stem-wind’ing Watch A watch having a 
stem or pendant which may be thrown into engage- 
ment with a winding wheel so as to wind up the 
spring without the intervention of a key. 

Its use is to avoid the trouble of carrying a watch-key, and 
to prevent the access of dust to the works. Some act by merely 


pushing the pendant in, and some by See it round. Some 
of the stem-winders are so constructed that by pushing in the 


Fig. 5764. 


Howard's Stem- Winding Watch. 
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STENOGRAPHIC MACHINE. 


pendant it is brought into relation with the hand-setting mech- : 
anism, and by pushing it to another certain distance, it is 
brought into connection with the winding portion. 

In other devices the winding is accomplished by means of a , 
fluted knob at the end of the pendant. The arbor of the winder 
has a ratchet and click, so that it cannot be turned in the 
wrong direction. Like a Breguet key in this respect. 


troduced into Europe about 1860-1890 Covelluzso states that 


| three packs of cards were made for Charles VI. of France in 


1883. Laws in relation to their manufacture and use were 
passed in Italy, France, Germany, and England, from the four- 
teenth to the sixteenth centuries. 

Theodoric, king of the Ostrogoths (Eastern Goths), who 
founded a kingdom in Italy a. p. 498, was so illiterate that he 


Berolias’s stem-winding watch (English) has a chain which , could not write four letters at the foot of his edicts, but had 


makes one turn around the pulley of the going-barrel and ter- | 


them cut out ofa plate of gold, and traced out the letters with 


minates in a button at the end of the pendant, #o that it may be | a quill, It is inferred by some that he used the quill as a pen, 


bev it by the finger and thumb. To wind the watch, the 
utton and chain are drawn out, giving the berrel-pulley one | 


which would be the first recorded use of it as a writing instru- 
ment; but it is most likely that he used the feather as a brush 


rotation ; a recoil-spring draws in the chain, allowing a second | and the plate as a stencil-plate. 


pull to the winding work. This is repeated till the watch is 
my wound. 
oward’s stem-winding watch has a double-contrate wheel | 

which is splined upon the stem, and is engaged with a train of | 
bays to either wind the watch or set the hands. The barrel is 

tted into an opening in the dial-plate, and is supported therein | 
by a toothed flange resting on and attached to the dial-plate, | 
so as to allow the winding of the barrel. A spring paw! pre- : 
vents the barrel from turning in a contrary direction when the | 
watch is running down. 


Fig. 6765. 


| 


Wadsworth’s Stem- Winding Watch. | 


In Wadsworth's stem-winding watch, by the arrangement of | 
the bar carrying the gears, the main-spring can be wound by | 
turning the pendant, whether the case is open orclosed. To | 
set the hands, the bar is first pressed inward to establish the 
necessary connection between them and the pendant, and dis- 
connect the pendant and main-spring, and then, by turning, 
regulate the hands. 

See also patents to Smith and Folsom, 1878; Rice and Gerry, 
1868 ; Jacob, 1869; Himmer, 1869. 


Fig. 5766. 


Stench-trap. A depression in a drain 
in which water collects, to prevent the re- | 
flex passage of air. The figure shows various | 
forms for sinks and pipes. See also WATER- 
CLOSET. 

Sten’oil. A thin plate out of which pat- 
terns or letters have been cut. The plate 


by brushing on the color. 


The Emperor Justin, about the same time, used a wooden 


stamp. 


Stencil-plates are now made of thin sheets of brass; they were 


formerly. made of pasteboard, tin, or sheet-iron. The ink used 


is known as stence-paste, an 
is essentially a water-color, as 
ordinary paint or printer’s 
ink does not dry fast enough. 
It is put up In boxes, like 
blacking. The indelible ink 
used for clothes-marking sten- 
cil- plates is of a different char- 
acter, and comes in bottles, at 
the rate of 26 cents an ounce, 
or $ 20 per thousand vials. 
For many purposes it is more 
convenient to have a set of 
letters which can be arranged 
to form a name or direction. 
Fig. 5767 shows one form, a 
combination stenctl, in which 
the letter-plates are latched 


together. 
In Fig. 5768, the frame has 


Fig. 6768. 


Stencil-Numbering Plate. 


a series of apertures, and the numbers on the slides are brought 
into consecution thereat as required. 

Sten’cil-cut’ter. (Afetal-working.) A tool or 
instrument for cutting letters out of stencil-plates. 
The tools used in cutting stencil-plates are dies, 
chisels, compasses, and lignum-vite blocks. 

Sten’cil-plate. A thin plate of brass in which 


| letters are cut, used in marking boxes and mer- 


chandise. See STENCIL. 
Sten’o-graph'ic Ma-chine’. 
writer. 
A French form of the instrument is shown in Fig. 5760. It 
consists ofa keyboard operated as shown by the hand of the 


A mechanical 


Fig. 5769. 


Stenographic Machine. 
being laid on the object, the pattern is made thereon | reporter, and composed of twelve black and an equal number 


of white keys. On each side of the instrument is a large key 
moved by a pressure of the wrist, and serving to give supple- 


In early times playing-cards were thus made. Chatto, in his | mentary signs which simplify the reading of the characters 


“ History of Playing-Cards,’’ London, 1848, states that the 
made by stencils. Cards was an Orienta] game, and was in- 


a 


| printed. 
earliest cards he has noticed are of the year 1440, and were | perated 
: roll of paper, which is taken from a reel in manner similar to 


All the keys, when o » produce indications in ink on a 


STENTER. 


that on the Morse telegraphic apparatus. The black keys, how- 
ever, give long marks, while the white ones cause simple dots 
to be transcribed At each pressure of the fingers on the key- 
board, the paper is automatically unrolled for about 02 of an 
inch, so that on each line any combination of twelve double 
signs may be imprinted, and these signs are arranged in three 
groups of four each, and read from left to right in the ordinary 
manner. . 

The number of characters which may be made on each di- 
viston of four is more than sufficient to require a single move- 
ment to form a single letter. In other words, with practice, 
three letters or less can be written at once. If the useless let- 
ters be suppressed, such as double letters,e mute, etc., fre- 
quently a ‘single movement will produce an entire word. In 
ease, however, the word ix to be continued to the next line, a 
reek a of one of the wrist keys makes a character indicating 

act. 

The manipulation of the keyboard requires great skill. Learn- 
ing to read the characters is very easy, but at least six months’ 
practice is necessary for one to become an expert operator 
capable of following every word as it is uttered in a large as- 
sembly. 

The paper roll is of no great length. About sixty or seventy | 
feet, four inches in width, is required for an hour's continuous 
writing. ' See also TYP£-WRITER. 


Stent’er. A éenter; the term may be deemed a 
corruption from ¢enter. It is common in Scotland 
and in the North of England. Various inflections 
are found: stent, stenter, stenter-hook, stenting-ma- 
chine. See TENTER. 

Stent/ing. (Mining.) An opening in a wall in 
& coal-mine. 

Sten’'ton. (Mining.) A passage between two 
winning headways. 

Sten'ton Wall. (Mining.) The pillar of coal 
between two .winning headways. 

Step. 1. (Carpentry.) «a. The foot-piece of a 


Fig. 6770. 


pe ky 


set! 


Rafter Stegped int 


a Beam. 


timber, as in the example, in which the foot of a 
principal rafter is stepped into a tie-beam. 

b. The tread of a stair. 

ce. A round or rung of a ladder. 

2. (Vehicle.) A foot-piece for ascending a car- 
riage. 

8. (Shipwrighting.) The block in which the 
foot of a mast is placed. 

4. (Machinery.) a. The lower brass.of a journal- 
box or pillow-block. 

b. The socket for the lower pivot of a spindle or 
vertical shaft. Anink. Some- 
times called a breasé. 

a, foot-stalk. 

ms step. 

d, foot-bridge. 

e, bridge-tree. 
, lighter-screw. 


A device similar in principle is used for 
a step-bearing. The rollers in this case 
are necessarily conical, as the portion of each more distant from | 
the center of revolution traverses a greater space than that 
nearer to the axis of the vertical shaft. The three rollers are 
frustums of cones, and are axled upon radial arms, which keep | 
them in their relative position. The pivot of the vertical shaft | 


Fig. 6771. 


Adjustable Step for 
Millstone- Spindle. 


passes throagh the annular piece from which the radial axles 
diverge. Each roller rotates on its own axle, and the system 
revolves around the pivot of the shaft. Conical bearings on the 
end of the shaft and on the bed-plate have a conformity of out- | 
line with the rollers, 

Gardner's step for vertical shafts (Fig. 6773) may have balls | 
in a cylindrical recess, upon which a conical shoulder near the 
foot of the shaft rests (A); or the recess may be of conical form, | 
and the friction-rollers conical frustums (8B). 

Fig. 6774 is a self-oiling step for vertical spindles. The step 
b rests in a counter-box in the chamber a. The end of the 
spindle is somewhat tapering, and, as it rotates, creates a cen- 
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STEP-LADDER. 


Fig. 6772. 


Fig. 677. 


Slep- Bearing. Gardner's Sha/ft- Step. 


trifugal action in the oil, which flows over the edge at c into 
the chamber d, and rises through 

the hole e beneath the step to re- Fig. 5774. 
new the lubrication of the spindle. 

Step-bit. (Locksmith- 
ing.) - A notched key-bit. 

Step-box (Machin- 
ery.) A case fora bearing 
surface at 
the lower 
end of a 
vertical 
spindle or gy. 
shaft. y 

In the example, the adjusting- 
screw may be made to adjust the spindle, together with the 
socket-sleeve, to different hights, and by the same adjusting- 
screw —the step-screw being backed 
out and the spindle fixed — the spindle Fig 6776. 
can be tightened in its socket. 

Step-cover. (Vehicle.) A 
lid to cover a carriage-step when 
the door is closed, to prevent the 
accumulation of mud thereon. 
When the door is opened it is 
retracted, and sometimes acts as 
a protector, to keep the dress 
from contact with the wheel. 

Step-grate. A furnace-grate 
in several successive hights, like 
astairs. Seec, f, Fig. 2304, page 
1012. 

Step-lad/der. A portable 
ladder usually having flat ee he 
and its own means of support by 
struts or posts. 

In Fig. 6777, the ladder is stayed at 
the required extension by a notched 


brace, which catches upon a round ; the 
form rest upon the rounds of the ladder. 


Step- But. 


Oiling Step for Vertical 
Spindles. 


feet of the upper plat 


Fig. 6077. 


Orchard- Ladder. 


STEPPED GAGE. 2376 | STEREOPTICON. 


In Fig. 5778, the brace and stay-rods slide on the staples,80; §&te’re-och’ro-my. The name is derived from 
as to allow of folding together OF spreading apa it waiie, | words signifying solid color, the binding material 
Fig. 6778. for Siig | being soluble glass. This silicious material protects 

' the colors against atmospheric influences. 


In Fie. 4779, the 
notched pivoted side | 

pieces are braced to- From Ott we learn that Echter and Kaulbach, the artists of 

Munich, proceed as follows : — 

| The wall to be painted is first coated with a layer of ordinary 
| lime mortar, to equalize the surface, which must be exposed to 
| the air for several days, so as to become entirely dry and car- 
| bonated, as the soluble glass afterward employed would be im- 
mediately decomposed by caustic lime. Professor Fuchs, the 
inventor of stereochromy, recommends moistening the wall 
with a solution of carbonate of amménia, 80 as to accelerate 
the saturation of the lime. When dry, it is washed sev- 
eral times with a moderately diluted solution of double 
water-glass, allowing it to dry each time. See SoLvaie 

GLASS. 
The ground being thus prepared, the upper layer may 
be added soon after. This also consists of lime cem- 
ent one tenth of an inch thick. The sand employed 
must be of a grain not exceeding a certain size, 
and fine powder must be rejected. A rough 
. grain is rather advantageous, and, as Kaulbach 

s. says, it ought to feel like a rasp. For a picture 

2x. to be viewed at a long distance a less fine 

“"~~Sby grain is required than for a picture to be 

-<\\ Viewed at a short distance. 

Ni This coat being dry, it is moistened 
with a solution of one part of phos- 
phoric acid in six parts of water, the 

Step- Ladder. Library-Ladder. object being to remove the thin layer 
formed of carbonate of eae which 
ther, inclosing the hin su rting 1 and folding to- | would prevent the absorption of the soluble glass subsequently 
ord for removal. See . spread over it. The soluble glass here referred to must be the 
. : double water-glass, clarified with liquor silicum. It is diluted 
Stepped Gage. One having a series of notches | with an equal bulk of water, and the operation has to be re- 
which may fit varying sizes of peated twice. Too much water-glass prevents the ground from 
Fig. 5780. holes . pe the colors. Rain-water is used exclusively throughout 
; ‘ the operation. 

- Stepped Gear ‘ing. (Machin- The ground being thus completed, the painting may be pro- 
ad ery.) An invention of Dr. Hooke | ceeded with, sithoogh 6 7 ered pokey! - capacity of = 

: ae: : : . sorption. The colors to be used are ground in’ pure water, an 
for obtaining a continuous bearing | ¢he wall has to be frequently but carefully sprinkled with water, 
Stepped Gage. between the meshing surfaces of | in order to displace the air from the pores, and insure the ad- 

gear-wheels, | hesion of the colors. 

- ; The colors are fixed with a solution of soluble glass. The 
Bach wheel is composed of two, three, or more separate sets do not admit of being wet with a brush, and the solution is 
of teeth, which, instead of my hes he arranged in steps therefore sprinkled upon the painting in a fine shower or mist 
Fig 5781 Oe cs ar : a A ens y meee a by asyringe. The operation of alternate optiaktiog and dry- 
e o1ol. g Wr PEO pOLera. n con ing is continued till the colors adhere so firmly that by rubbing 


nection with a rack of similar character 
for operating the beds of large planing- them with the finger they are not disturbed. 


machines. Ste’re-o-graph. The representation of a solid 
; Dr. Hooke also invented the screw- on a viane 
gearing 6. This consists of a pair of I bee all ° 
wheels whose teeth are of helical form, Pi Ste re-om e-ter. 1. An instrument for meas- 
corresponding respectively tothe threads | uring the solid or liquid contents or the capacity 
of a right-hand and a left-hand serew. | of » yegse] 
The contact of each pair of teeth com- | 9 Dee ae . d by M.S F h 
menoes at the foremost end of the hell- 2. An instrument invente y M. Say, a Frene 
cal front, and terminates at the back officer of engineers, for determining the specific 
Lewy oo I eastack of ote wale te gravity of porous bodies, powders, etc. 
Stepped Gearing. teeth does not terminate until that of It consists of a long glass tube, whose upper and lower por- 
the next pair has commenced, thus tions are separated by a partition, but communicate thro an 
causing great uniformity and smoothness of motion. aperture so small as to prevent the passage of fine solid part , 
Stepped Key. The stepped key was shown in aaa ir niamak bot to Gacac pact eel em ee of the 
“ “2 Rountree's lock, English pat- | tute plunged into mercury, until this fluid rises toa certain 
Fig. 5782. Fig. 5783. ent, 1790. See Bri-KeEy. mark on the tube; the air-tight cofer - then placed on, and 
Stepped Rack. A rack | the tube raised until the contained air is expanded to twice. its 
havin Feast ROT. § in bg original bulk. The porous substance is then removed, and the 
§ went 5 "| operation repeated. This gives the bulk which it would occupy 
eral rows, which alternate with | in a solid state, and from its weight compared with that of an 
each other so as to produce equal volume of water its specific gravity is deduced. 
the uniformity of motion due. Owing to the variations in bulk of the included air under 
‘ r . | different conditions of atmospheric pressure and temperature, 
to smaller teeth, without sacri- | the instrument requires too much care to be taken in order to 
fice of strength. The teeth of | produce accurate results to render.it practically useful. 


: +s . Re oe An instrument afterward constructed on the same principle 
== the pinion with which it gears | 1,'gty John Leslie was by him termed s contometar. 
Stepped Stepped Te, of course, correspondingly 


Key. Rack, arranged. Ste’re-o-mon/o-scope. A contrivance of M. 

Step’ping-line. (Ship-| Claudet, by which a stereoscopic effect is produced 

building.) The bearding line or trace of the inner! by receiving the image of an object on a plate of 

surface of the ship's skin, at the points where it rises | unpolished glass. The glass is sét in a black screen, 

toward each end of the vessel. and the image is projected through a lens, and may 

Steps. A ladder for in-door use, such as for a} be viewed, thus magnified, with the naked eye or 
library or for house-cleaning purposes. See Srep-| with lenses. — Cosmos, Vol. XII. p. 493. 


Fig. 5779. 


LADDER. Ste’re-op’ti-con. An instrument for exhibit- 
Ste’re-o-bate. A base ; the lower part or base- | ing photographic pictures greatly magnified upon a 
ment of a building or column. A stylobate. screen or wall with stereoscopic effect. The oxy- 
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STEREOSCOPE. 


calcium or oxy-hydrogen lights are preferably em- 
ployed for illuminat- 
ing the two magic- 
lanterns, which are 
arranged to 
bring the two images 
into pre¢ ise coinci- 
dence upon the 
screen, The two 
flames are each sup- 
plied from the same 
yas-holders by flex- 
ible pipes, which are 
bifurcated, a branch 
leading to each 


Fig. 5784. 


50 as 


Stereopticon. 


flame. ° 
holder. 

Ste’re-o-scope. An instrument employed to 
represent solid figures, by combining in one image 
two representations of the object as seen by each eye 
separately. Two pictures of an object or scene taken 
from different points of view are seen in a single 
picture of that object, having the actual appearance 
of relief or solidity. 


a is the hydrogen and 6 the oxygen gas- 


‘‘ The stereoscope consists of two mirrors placed each at an 
angle of 45°, or of two semi-lenses turned with their curved 
sides toward each other. To view ita phenomena, two pictures 
are obtained by the camera on photographic paper, of any ob- 
ject, in two positions, corresponding with the condition of view- 
ing it with two eyes. mf the mirrors or the lenses these dis- 
similar pictures are confbined within the eye, and the vision of 
an actually solid object is produced from the pictures repre- 
sented on a plane surface.”? — Hunt. 

Euclid, 300 B. c.; Galen, a. D. 131; Leonardo da Vinci, died 
A. D. 1619; and Baptista Porta, a. D. 1600, cach noticed the fact 
that in viewing an object the eyes received dissimilar impres- 
sions, owing to the difference in position of the eyes relatively 
to the object. 

As the vision of an object is compounded of two dissimilar 
i , an instrument is required to take two pictures, and | 
another instrument is required to optically combine them. One © 
instrument Js the binocular photographic camera, and the other 
instrument is the stereoscope. | 

The following story is ‘told of the first introduction of the 
stereoscope to the savants of France, ‘The Abbé Moigno took 
the instrument to Arago, and tried to interest him in it; but 
arege unluckily had a defect of vision which made him vee 
double, s0 that on looking into the stereoscope he saw only a , 

medley of four pictures. The Abbé then went to Savart, but 
he was quite incapable of appreciating the thing, for he had 
but one eye. Becquerel was next visited, but he was nearly 
blind, and consequently cared little for the new optical toy. 
The Abbé, not discouraged, called next upon Puillet, of the Con- 
servatoire des Arts et Metiers. He was a good deal interested in 
the description of the apparatus, but unfortunately he squinted, 
and therefore could see nothing in it but a blurred mixture 
of images. Lastly, Biot was tried, but Biot was an earnest ad- 
vocate of the corpuscular theory of light, and until he could be | 
assured that the new contrivance did not contradict that theory, 
he would not see anything in it. Under the circumstances, the 
wonder is that the stereoscope ever got fairly into France.”’ — 
American ** Journat of Chemistry.” 

The reflecting form was contrived by Wheatstone in 1838 ; the 
lenticular wan subsequently devised by Brewster, and {s that | 
pow in general use. 

Brewster’s lenticular stereotype consists of a pyramidal box, | 
blackened on the inside, and having a lid for the admission of 
light, when the pictures are opaque. The box is open below, jo 
order to let the light pass through the pictures when they are | 
trans t. The top of the box consists of two portions, in | 

one of which is the right-eye tube, containing a semi-lens or 
quarter-lens, and in the other portion is the left-eye tube, 
similarly furnished with a semi or a quarter lens. The two dis- 
similar pictures (or slide) are placed aa a groove in the bottom 
of the box (A, Fig. 5785), when, on looking through the eye- | 
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ment by jointed levers, 
- which give a parallel move- 
ment by the operation of 


STEREOSCOPE. 


tubes, the pictures are seen united into one single picture, the 
objects standing out with an almost magical appearance of re- 
lief and solidity. By means of the semi-lenses the two dissimi- 
lar stereographs are transferred to a middle point, where they 
are united to produce the stereoscopic effect. 


Fig. 5785. 


Stereoscupes. 


Fig. 5786, B, also represents a common form. The box a 
through which the pictures are viewed contains the two semi- 
lenses, one on each side of the plate 6, which is designed to pre- 
vent each eye from seeing the picture intended for the other. 
The card on which the pictures are mounted is held by the 
slide c, which may be adjusted to suit the proper visual distance 
for each individual. 

Numerous minor improvements have since been made on the 
original instrument of Brewster. 

Stereoscopes are also made on a larger scale, to hold from 48 
to 600 pictures, which are arranged on a chain 60 as to be re- 


Fig. 5786. 
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Stereoscope. 


vely into view. These stereoscopes 


volved and brought consecuti 
according to size and 


are adapted to stand on the floor or table, 
capacity for pictures. 

Fig. 5786 shows an instru- 
ment of this class The 
lenses have inward adjust- 


Fig. 6787. 


a single temper serew. The 
tubes have movement to and 
from each other by @ right 
and left Land screw. The 


STEREOSCOPIC LENS. 
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STEREOTY PE-SAW. 


pictures are held by spring clamps which are strung u cords 
and brought up to A by turning a shaft in the areal qunhar: | 

In Fig. 5787, the pictures are attached to endless ribbons, and 
by the revolution of a shaft are fed consecutively into position 
to be viewed. Retiring from this position they are arranged in 
a rank, ready for the next presentation, 

Ste’re-o-scop/ic Lens. A combination of two 
semi-lenses used in the lenticular stereoscope of Sir 
David Brewster. 


The two are placed at such a distance apart that each eye 
views the object through that one of the semi-lenses which is 
opposite to it, the visual lines from the object to each eye pass- 
ing through points equidistant from the margin of each semi- 
lens, and at a distance apart equal to that between the two eyes, 
usually about 2} inches. The two images are thus visually 
combined and magnified at the same time. 

Ste’re-o-stat/ic Arch. A linear arch sustain- 
ing the pressure of a material in which at any given 
point there are a pair of conjugate pressures, one 
vertical and the other in a fixed direction horizontal 
or inclined. The conditions involve the symmetri- 
cal distribution of the vertical load on either side of 
a vertical axis traversing the crown of the arch. 

Ste’/re-o-type-block. (Printing.) <A block on 
which a stereotype is mounted to make it type-high. 

Important works are generally stereotyped, and 
the plates stored ; to meet this use blocks are made — 


Fig. 5788. 


Stereotype- Block. 


with clasps, and are adapted to hold plates within a 
given range of sizes. 


In Fig. 5788, the stereotype plate is mounted upon quadrats 
set up in a chase ; the clamps which hold the edges of the plate 
are inserted among the quadrats. 


Fig. 5789. 


Stereotype- Plate Holder. 
In Fig. 5789, the frame is formed of separate pieces clamped 
in the chase, and has catch-plates and screw-adjusted catches to | 


clamp the plate. 
See also American patents : — | 


35,986, of 1862. 128,826, of 1872. «145,179, of 1878. 
961534. of 1869. 127.512; of 1872. —«:138290, of 1878. 
102/013, of 1870. 136,769, of 1872. ——«:146.163, of 1874. 
118/439, of 1871. —«:138.244" of 1873 146,454, of 1874. 


118,425, of 1871. 139 393, of 1873. 


Ste’re-o-type Ma’trix-ma-chine’. See Ty- 
POGRAPHIC MACHINE. 


Stereotype Planing and Sawing Machine. 


Ste’re-o-type-met/al. The alloy for stereo- 
type-plates is composed of the same materials as ordi- 
nary type-metal. An alloy composed of 500 lead, 
300 tin, and 225 cadmium, has, on account of its 
hardness, been proposed for stereotype-plates and 
backing for giecbec Fen 

Ste’re-o-type Plan/ing and Saw'ing Ma- 
chine’. A machine for roughly planing the backs 
of stereotype-plates previous to submitting them to 


the action of the shaving-machine. | 
The plate is laid face downward on a table, which is advanced 


by a worm and worm-wheel, and, as it passes beneath two 
rollers which hold it firmly down, the back is traversed by a 
tool similar to the ordinary lathe-cutter, fixed in a head which 
is reciprocated by pitman connéction with a fly-wheel. The 
tool cuts only in one direction ; the carriage has a quick return 
motion. A circular saw and table at the other end of the ma- 
chine are used for dressing off the edges of the plates. 


{iid 


Press for Stereotype-Molding (Clay Process). 


Ste’re-o-type-press. A small press for use in 
the clay process. (See STEREOTYPING.) @ is the 
bed ; bis the tympan, which may be large enough to 
cover the form, or consist only of hinges and clamps 
for holding a metallic plate ; ¢ is the platen. 

Ste’re-o-type Rout/ing-ma-chine’.§ (Print- 
ing.) A machine for deepenirfy the blank spaces 


Fig. 5792. 


in stereotype and elec- 
sae 9 plates. A very 
rapidly rotating cut- 
ter, driven by belting, 
is employed. It is in- 
serted in a_ holder 
upon a jointed lever, 
atfording means of ap- 
plying it at any part 
of the plate. A sprin 

rest prevents the too 
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Stereotype Routing-Machine. 


from touching the plate until pressed down by the 
operator. 

Ste’re-o-type-saw. A circular saw used for 
trimming the edges of MorochyEe plates. It is 
/mounted on a stand having a table, on which the 
| plate is laid and advanced by hand to the Hoe saw, 
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STEREOTYPE SAW-TABLE. 


which is driv- 
en by belt and 
pulley connec- 
tion with the 
other machin- 
ery, or with a 
treadle. 
Ste’re-o-type Saw- 
ta’ble. A table provided 
with a circular saw oper- 
ated by a treadle, used 
for trimming the edges of 
stereotype-plates. An ad- 
justable gage on the upper 
part of the table serves as 
a guide in presenting the 
plate to thesaw. A 
mane @ of glass, 
held by a crooked 
arm over the table, 
enables the oper- 
ator to view the 
work without peng 
struck by the flying particles of metal. At one en 
of the saw-mandrel is a cutter-head, with a sliding 
table for squaring up metallic blocks, ete. 
Ste’/re-o-type Rhiky tnecmia-chilise: A ma- 
chine for planing the backs of stereotype-plates. The 
late is laid face downward on a traveling-bed, and 
is held by a ledge while it is drawn forward under a 
stationary knife, which takes off a shaving of the 
requisite thickness. 


Stereotype- Saw. 


Fig. 5794. 


Stereotype Saw-Table. 


by turning the spoke-levers, which turn a pinion 
gearing with a rack. 

Ste’re-o-type Shoot’ing-board. The shoot- 
ing-board used in stereotyping is a cast-iron plate d 
with a planed upper surface, having ledges for hold- 
ing a stereotype-plate firm while its edges are dressed 
off with a side-plane c. The lower figures a a show 
the positions of the stereotype-plates when squaring 
or beveling the edges. 

Ste’re-o-typ'ing. The art of making solid 
plates forming an exact fac-simile of the page of type 
as set up by the compositor, and from which impres- 
sions are taken in the usual manner. 

The plaster process was invented by William Ged, 
a goldsmith of Edinburgh, who was employed by the 
University of Oxford in 1731 to manufacture plates 
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Motion is imparted to the bed vived by Dr. Alex Til- 


STEREOTY PING. 

for Bibles and prayer-books. These were injured by 
the jealous workmen of that day, 

and were thrown aside. 


Fig. 5795. 
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Stereotype Shaving- Machine. 


In 1698, J. Van der Mey, in Holland, had printed a quarto 
Bible and some other books from pages of type soldered together 
at the back, but this : 
was not true stereoty p- 


ng. 
About 1779, Van der 
Mey's process was re- 


loch of Glasgow, but it 
still does not seem to 
| have come into general 
use, as we hear little of 
it until it was taken up 

_ by the French printers. 

_ Carey’s method of 

stereotyping, France, 

' 1798, was. as follows: — 

_ The form was attached gq. ~~ 

to a block suspended 

face downward from a 

| beam, and was sud- we 

_denly allowed to fall Stereotype Shooting- Board. 
upon 4 surface of hot 
lead, just in the act of solidifying. The matrix thus obtained 
was used in a similar manver to obtain a relief cast or cameo 
impression, by dropping upon another surface of hot lead. 

dot (France) modified the plan by casting his types with a 

, harder alloy, consisting of lead 30, antimony 30, tin b copper 

| 10, and a form of such type was pressed by a fly-press into a 
surface of pure lead. 

The matrix thus obtained was attached to the hammer of a 
| stamping-press, on the bed of which was a paper-frame inclos- 
| ing type-metal in a state of fusion. When on the point of set- 
| ting, the metal was rolled up into a mass, and the matrix of the 

page brought down upon it, eee it out and giving a 
stereoty pe-plate suitable for printing. This plan was adopted 
in Didot’s edition of 200 vols 

Herhan’s plan (French) was to set up the form in copper 

matrixes, intaglio, and take a casting in type-metal therefrom, 
| procuring a cameo impression at one operation. 

_  “ The invention of solid types by the Parisian printers, Didot 
and Herhan, is thought a timprovement. These types, in- 
stead of being detached characters, like the common, form a 
solid mass for each page, which, being incapable of derange- 

| ment, fixes forever the purity of the text. A great saving of 

| paper results, as it is not necessary to take off a ter number 
of impressions than are wanted at one time.’’ — Monthly Maga- 

zine, January, 1799. 


_” Ged’s process was substantially the ‘‘ plaster” 
process as used at the present day. 

In this the type is set up in the usual way, except 
that shoulder-high spaces and quadra/s are employed. 
The face of the form is thinly and evenly oiled with 
a brush, and it is surrounded by a rectangular frame 
termed a flask. Plaster of Paris mixed with water 
is then pia upon it, forming a mold correspond- 
ing to the face of the form. When this has suffi- 
ciently hardened, it is withdrawn by turning screws 
at the four corners of the flask, and it is afterward 


STEREOTYPING. 


dried in an oven until all the moisture is driven off. 
The mold is then 
placed face down- 
ward upon a cast- 
iron plate, termed 
a floating - plate, 
and this is placed 
within a cast- 
iron tray, termed | 
a dipping - pan, 

having a_ lid 

which is secured by means of a screw, aid the whole 

is heated to about 400° Fahr., lifted by means of a_ 
crane suspended over a pot of molten metal, and | 
gently lowered into the bath, where it is immersed 
to near the bottom, the metal flowing in and filling | 


Fig. 5797. 


Dipping- Pan. 


Fig. 5798 


Stereotyping Apparatus. 


up all the cavities in the face of the mold, though 
forming but a thin film on the back. After remain- | 
ing 8 or 10 minutes in the metal, the arrangement is 
lifted therefrom by the crane, swung over the cool- 
ing-trough, and lowered upon a stone, so that the 
bottom part just comes in contact with the water ; 
the face part is first cooled, and as shrinkage takes 
place it is filled up from behind. The pan is then 
opened, the mold separated from the cast by beating 
with a mallet, and the face examined, to see if there 
are any irremediable defects ; if not, the plate is 
planed on the back and dressed on the sides, to adapt 
it to fit the block on which it is placed for printing. | 
(See STEREOTYPE PLANING-MACHINE; STEREOTYPE. 
SHAVING-MACHINE.) The planing is effected by a 
peculiar machine, worked in a manner analogous to | 
the engravers’ plate printing-press, and the sides are 
squared by a saw (see STEREOTYPE-SAW; STEREOTYPE 
SAW-TABLE), and beveled by a plane while held on 
the shooting-board (see STEREOTYPE SHOOTING- 
BOARD). Any flat shallow places into which the | 
sa might be pressed and gather ink are worked 

eeper by the STEREOTYPE RovuTING - MACHINE. 
(which see). | 

Stereotyping was introduced into the United States by David 
Bruce, of New York, in 1813; the first work cast in America 
was the New Testament, in bourgeois, in 1814. 

The curving of stereoty pe-plates to adapt them to a cylinder 
printing-press was patented in England by Cowper in 1815; but 
was not practiced with any great success until of late years, 


when it was introduced upon daily newspapers in connection 
with the revolving type-cylinder of Hoe. 


Clay, or Clay-and-Plaster Process. 


with high furniture and 
slugs, and placed on the hed a of the press shown in 
Fig. 5791 (STeREoTYPE-PRFss). The face of the 
type is brushed over with benzine or naphtha, and 
covered with a cloth or paper. 


The form is locked u 
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is somewhat thicker than a com- 


| flask. 


| its normal curvature, bending the plastic mold with it. 


| the mold being afterward black-leaded, an 


‘STEREOTYPING. 


A detachable plate is hinged like a tympan to the press-bed. 
n the face of this plate a mixture of equal parts ground pot- 
ter’s clay and gypsum, moistened to the consistency of mortar, 
is spread with a trowel to the depth of about } of an inch. 

The tympan is now turned down on the form, the bed runs 
under the platen, and a partial impression is taken, sufficient to 
give the general outline of the form to the clay coating. The 
press is then opened. the cloth removed, and also any surplus 
material which has been thrown up by the first pressure, and 
would be likely to bind. The press is again closed, and a com- 
plete impression taken, imbedding the type in the plastic ma- 
terial to the desired extent. 

The metallic plate carrying this mold is then removed from 
the press, and hardened by drying. 
When dry, it is set afloat face up- 
ward in a vat of melted type- 
metal, as the most convenient 
means of bringing mold and metal 
to a uniform temperature. 

A wire bent like a horseshoe is 
then put on the plate, around 
three sides of the mold. The wire 


pleted stereotype-plate. A second 
sheet of metal is clamped over the 
wire, as in a molder’s flask. The | 
plate is then put in a rack or 
trough with its open edge upward, 
and the metal poured in. The 
cooling may be hastened by turn- 
ing water on the outside of the 
When the casting is re- 
moved the clay adheres to the 
face of the plate, and is removed 
by washing. The plate is then planed, trimmed, and dressed 
up for use. Curved plates for cylinders are made from a flat 
form by using a sheet of spring steel of the desired curvature, 
for a base plate, which is spread flat on the tympan and the 
plastic material is applied to what is to be the concave side. 
After the impression is taken the sheet is released, and a 

e 
face of the plate is of course somewhat distorted, the stereotype 
appearing as if taken from type a little more condensed one way 
than that actually employed in the form. 


The papier-maché process was invented by Wilson, 
in Scotiand, in 1823. It is a very expeditious pro- 
cess, and is generally used on the daily papers of 
large circulation. A paper matrix is formed by 
spreading paste over a sheet of moderately thick un- 
sized paper and covering it with successive sheets of 
tissue-paper, each carefully patted down smooth, and 
the pack then saturated. 


The face of the type is oiled, the face of the Lo treated 
with powdered French chalk and laid upon 

Fig. 5800. the type. A linen rag is wetted, wrung 
out, laid over the paper, and then the 
matrix dabbed by a beating-brush from the 
back, so as to drive the soft paper into all 
the interstices between the letters of the 
form. Remove the cloth, lay a reinforce 
sheet of damp matrix paper upon the back 
of the matrix, and beat it 
again without the cloth, 
to perfect the impression 
and establish a junction. 
For large establishments 
a mnatrix-rolling machine 
is used. Put a double 
thickness of blanket upon 
the matrix, place form 
and matrix in a press, 
and screw down tight. The 
lighted gas héats the press 
and the form, and dries 
the paper matrix. The 
press is unscrewed, the 


Stereotyping- Furnace and 
Metai- Pot. 


matrix removed, its edges 

Beating- Tahle ( Papier-Maché pared, and it warmed 
Process). on the molding - press. 

The matrix is then placed 


in the previously heated iron casting-mold; a casting-gage to 
determine the thickness of the stereotype is placed round three 
sides of the matrix, the other side being left open for a gate, at 
which the molten metal is poured in. The cover is screwed 
tight, the mold tipped to bring the mouth up, and the metal 
poured in. When the metal is set, the mold is opened and the 
matrix removed. The plate is then trimmed and otherwise pre- 


| pared in the usual manner. 


Mr. Muir, of Glasgow, employed gutta-percha slabs for form- 
ing stereotype-molds ; the process consisted simply in applying 
the slab while hot to the form of type, and subjecting it for 
some 15 minutes to the action of a a The face of 

ectrotype cast was 


Digitized by Google 


STEREOTYPING. 


taken. He also made stereotype-plates from the same sub- 
stance, the mold being obtained ' 
in the above manner, and the = Sy 
plate formed under pressure while Ga — 
heated, 

Iron electrotypes were made by | 


Fig. 5801. 


= 
ANS 


~S 
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" ae 
Stereotype- Mold Drying- Press ( Paper Process). 

Klein, a Russian, and the process patented in the United States, | 
September 29, 1568. See also ‘‘ Scientific American,’? Novem- 
ber 18 and November 27, 1868. 

In Joyce’s process for obtaining plates in relief from intaglio 
molds, patented July 14, 1874, a smooth plate of iron, such as 
is used in the clay process of stereotyping, is covered with a 
thin layer of suitable composition, ordinary thin clay and pul- 
verized plaster. When dry, the design or writing is cut into the 
composition by means of pointed or sharp-edged graving-tools, 
so as to expose the face of the plate at those parts which are 
to show black in the print. The nature of the material enables 


a skied draftsman to cut his design in the matrix without the | 


necessity of previously making a oars on the surface, or of 
transferring from a drawing on paper. In case a design is to 
be copied, the paper is laid directly on the face of the mold, and 
the lines traced through with a blunt-pointed instrument, the 
composition being sufficiently yielding to receive and retain the 
impression ; its texture also admits of erasures and corrections 
being made. When the design is finished, the plateand matrix 
are heated, and a cast is made with stereotype-metal in the 
manner usual in the elay process, a somewhat higher tempera- 
ture, however, being required to ensure the perfection of the 
face which is formed by the mold-plate. The stereotype-plate 
thus formed is trimmed, planed, and finished in the usual way, 
the depressions being deepened by routing, if necessary. 

This process enables cuts, maps, au phic or fauc-simile 
writings, etc., to be produced in a form suitable for working on 
an ordinary letter-press in a very simple and expeditious man- 
ner. 


ELECTROTY PING, 


Electrotyping is an application of the art of electro- 
plating which originated with Volta, Cruickshank, 
and Wollaston, about 1800-1801. In 1838, Spencer, 
of London, made casts of coins and cast in intaglio 
from the matrixes thus formed; in the same year 
Jacobi, of Dorpat, in Russia, made casts by electro 
deposit, which caused him to be put in charge of the 
work of gilding the dome of St. Isaac, at St. Peters- 
burg. 


Electrotyping originated with Mr. Joseph A. Adams, a wood- 
engraver, of New York, who made casts (1839-41) from wood- 
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| the whole surface of the mold. 


STEREOTYPING. 
Fig. 5802. 


Black-Leading Machine. 


ning wax upon the portions where large spaces occur between 
type, in order that corresponding portions in the electroty 
may not be touched by the inking-roller, or touched by the 
sagging down of the paper in printing. 


Electrotype- Press. 


The wax mold being /ui/t is ready for black-leading, to give it 
a conducting surface upon which the metal may be deposited in 
the bath, superfluous black-lead being removed with a bellows. 
Black-lead, being nearly pure carbon, is a poor conductor, and 
a part of the metal of the pan is scraped clean, to form a place 
for the commencement of the deposit. The back of the mold- 
ing pan is waxed, to prevent deposit of copper thereon, and the 
face of the matrix is wetted, to drive away all films or bubbles 
of air which may otherwise be attached to the black-leaded sur- 
face of the type. 

In the much-improved wet process of b/ack-leading, invented 
by Silas P. Knight, of Harper Brothers’ establishment in New 
York, the wax mold is laid face upward on the floor of an in- 
closed box, and a torrent of finely pulverized graphite suspended 
in water is poured upon it by means of a rotary pump, & hose, 
and a distributing-nozzle, which dashes the liquid equally over 
Supertluous graphite is then 


cuts, some engravings being printed from electrotype-plates in | removed by copious washing, an extremely fine film of graphite 


the latter year. Many improvements in detail have been added 
since in the processes as well as the appliances. Robert Murra 
introduced graphite as a coating for the forms and molds. e | 
first communicated his discovery to the Royal Industrial Insti- 
tution of London, and afterward received a silver medal from | 
the Society of Arts. | 
The process of electroty ping is as follows: The form is locked | 
up very tightly, and is then coated with a surface of graphite, — 
EAE known as black-lead, but it isa misnomer. This is | 
e on with a brush, and may be done very evenly and speedily | 
y a machine in which the brush is reciprocated over the type 
by hand-wheel, crank, and pitman. A soft brush and very 
finely powdered graphite are used; the superfluous powder 
a and the face of the type cleaned by the palm of 
e 


A shallow pan, known as a molding-pan, is then filled with 
melted yellow wax, making a smooth, even surface, which is 
black-leaded. The pan is then secured to the head of the press, 
and the form placed on the bed, which is then raised, delivering 
an impression of the type upon the wax. 

The pan is removed from the head of 


pat placed on a 
table, and then built-up, as it is termed. T 


is consists in run-— 


| adhering to the wax. This answers a triple purpose ; it coats 


the mold with graphite, wets it ready for the bath, and expels 
air-bubbles from the letters. This process prevents entirely the 
circulation of black-lead in the air, which has heretofore been 
so objectionable in the process of electroty ping. 


Electrotyping Bath and Battery. 


sateen ey Google 


STEREOTY PING-MACHINE. 
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STERRO-METAL. 


The mold is then placed in the bath, containing a solution of | 
sulphate of copper, and is made a part of an electric circuit, 
in which is also Included the zinc element in the sulphuric-acid 
solution in the other bath. A film of copper is deposited on 
the black-lead surface of the mold; and when this sAel/ is suffi- 
eiently thick it is taken from the bath, the wax removed, the 
shell trimmed, the back tinned, straightened, backed with an 
alloy of type-metal, then shaved to a thickness, and mounted 
on a block to make it type-high. 

Adams’s process consists in adding finely pulverized tin to 
the graphite for facing the wax mold : the effect in the sulphate- 
of-copper bath is to cause a rapid deposition of copper by the 
substitution of copper for the tin, the latter being seized by the 
oxygen while the copper is deposited upon the graphite. The 
film is after increased by the usual means. 

Knight’s expeditious process consists in dusting fine iron 
filings upon the wet graphite surface of the wax mold, and then 
pouring upon it a solution of sulphate o{copper. Stirring with 
a brush expedites the contact, and a decomposition takes place ; 
the acid Jeaves the copper, and forms with the iron a sulphate 
solution, which floats off, while the copper is freed and de- 
posited in a pure metallic form upon the graphite The black 
surface takes on a ruddy tinge with marvelous rapidity. 

The electric-connection gripper is designed to hold and sus- 
tain the molding-pan and make an electric connection with the 
prepared conducting-pan of the mold only, while the metallic 
pan itself is out of the current of electricity and receives no de- 


t. 
The galvanoplastic process of M. Coblence for obtaining elec- 
troty pes of wood-engravings is as follows: A frame is iad Gace 
a marble block, and then covered with a solution of wax, colo- 

hane, and turpentine. This mixture on the frame, after cool- 
ng, becomes hard, and presents a smooth, even surface. An | 
engraved wooden block is then placed upon the surface of the | 
frame and subjected to a strung pressure. The imprint, or | 
matrix in cameo, having been coated with graphite, is then 
placed bitnana in a galvanoplastic bath, and a cast, an exact 
reproduction of the wood-engraving, is obtained. The shell is | 
then backed with type-metal and finished in the usual way. 


Ste're-o-typ‘ing-ma-ohine’. One in which 
type are brought forward seriatim to impress the 
material for a matrix from which a stereotype-plate 
is to be cast. The operation is similar to that of a 
type-composing machine, the letters, spaces, punctu- 
ation-marks, etc., being operated by keys, on a 
manual like a piano-forte. See also TyPoGRAPHIC 
MACHINE. 


Nelson’s stereotype-machine was exhibited In New York in 
1867. An apparatus on the same principle was also exhibited 
at the Paris Exposition in 1867. In this but one type of each 
sort was used, which was arranged at the end of a key-lever, 
and imprinted itself in the proper place on a bed of clay moving 
automatically. This, when completed, was served as the ordi- 
nary plaster casts for stereoty ping, the liquid metal being poured 
in, and in a few moments producing complete stereoty pe-plates, 

Ster-hy-drau'lic Press. A press in which a 
Saal hydrostatic pressure is obtained by intro- 

ucing into the cylinder of a hydraulic press already 
filled with liquid, not an additional amount of liquid 
by successive impulses, as in the case of the hy- 
draulic press, but a solid substance, usually a solid 
cord, by a steady, uninterrupted movement. 


The cord a is wound from an exterior pulley 5 on to a pulley 
c, which is inclosed within the apparatus, while it is operated 


Fig 65806. 


Sterhydrautte Press. 


by a crank or a band-wheel on the outside. The pressure acts 
upon a piston d, moving water-tight in a cylinder as usual. 
Another form, having a vertically acting piston, is shown in 
Fig. 6806. This is provided with a manometer e¢, to show the 
amount of pressure exerted. 
The liquid employed for filling the chamber 


e 


about 4/,, inch in diameter, is of catgut; the packing, combed 
Fig. 6806. 


hemp; this in time becomes compact- 
ed to a horny consistency, and it is 
stated that no leakage whatever has 
occurred from a press in daily use for 
five months, 


The invention of this apparatus is 
due to MM. Desgoffe and Ollivier. 
Sterling. (Engitneering.) 


See STARLING. 

Stern. (Ship- 
wrighting.) The 
after part of a 
vessel. The rail 
around the up- 
per edge is the 


laffrail. The 

Sterhydraulic Press stern terminates 

Circles os peace -_ below at the 

, Junction of the stern-post with the keel. Sterns are 


round or square. 


A ship is said to be down by the stern when drawing more 
water aft than forward. 
Of the parts in a vessel’s stern, — 


S is the stern-post. 

, keel. 
DT, dovetail-plates. 
J, inner stern-post. 
D, deadwood. 
DK, deadwood-knee. 
SS, sternson. 
T, deck-transom. 
F, false keel. 
KS, keelson. 

Stern-—chas/er. (Nauti- 
cal.) A gun pointing through 
a stern-port. 

. Stern-fast 
(Nautical.) A 
warp moorir 
theafter part o 
a vessel to a 
wharf or quay. 
Stern-frame. 


Fig. 5807. 


as 


ae 


(Shipbuilding.) — 
af af That composed 
Parts in a Veasel’s Stern. of the stern- 

post, transom, 


and fashion-picces. 

Stern-knee. One uniting the stern-post and 
keel. 

Stern-port. 
stern of a ship. 
the case may be. 

Stern-post. (Shipbuilding.) A slightly raki 
straight piece, rising from the after end of the kee 
to which it is secured by tenons and dovetail-plates, 
See STERN. 

Stern-sheets. (Nawtical.) That part of a boat 
which is included between the stern and the after- 
most thwart. ° 

It is the place of honor in the boats of a govern- 
ment or other vessel, and for passengers in ferry- 
boats and wherries. 

Stern’son. (Shipbuilding.) A binding - piece 
above the deadwood in the stern, and practically 
forming an extension of the keelson, on which the 
stern-post is stepped. 

Ster/'ro-met/al. An alloy invented by Baron 
Rosthorn of the Imperial Arsenal, Vienna, and used 
as a gun-metal. | 


(Nautical.) An opening in the 
A cargo, light, air, or gun port, as 


It has, — 
CODER bhi oot bre iarae deere 65.04 87.63 
Gane eee a 
DNs ici cw ated wasn aS ahaa 42.36 40.22 
Te cose sae so te we aw eee 177 1.86 


It differs from Keir's metal, English patent, Decem- 


is oll; the rope, | ber 10, 1779, mainly in having a small quantity of tin. 


STET. 
Keir’s metal is, — 
Copper .....0..cceeeee Saedegae wes bie 100 
QANG coc sss saleegesvewstantees peeiennes os 75 
lron esoeoaeeeeaeeesoneneueeuseeseevnse ®@eeGeseeaneseenesnes 10 
See ALLOY. 
Stet (Printing.) Let it stand. A marginal 


mark directing attention to a portion of the matter, 
and countermanding an order to expunge it. 

A series of dots made below the matter has the 
same effect. 

Ste-thom’e-ter. (Surgical.) An _ instrument 
for measuring the external movement in the walls of 
the chest during respiration, as a means of diagnosis 
in thoracic disease. 


In one form a cord is extended round the cheat, and its ex- 
tension, as the thorax is expanded, works an index-finger on a 
dial-plate. It thus becomes a measure of the expansive power 
and capacity of the dungs. 

The spirometer measures the quantity of air inhaled, but is 
the measure of the thoracic and the diaphragmatic breathing ; 
the latter is that of tranquil respiration, known as tida/ breath- 
ing; the former comes in as auxiliary, is the result of volition, 
or results from the impeding of abdominal expansion, and is 
known as complementary breathing. The stethometer meas- 
ures the costal expansion. 

Tiemann’s st&thometer consists of an outer case marked with 
a scale of three inches a 6, within which moves a slide c d bear- 


Tiemann’'s Stethometer. 


ing an indicator d. To the end of this slide is attached an ordi- 
nary measuring-tape, the first three inches being cut off, s0 as 
to render the scale continuous; thia is passed around the chest 
and drawn through the catch at the o ite end of the iustru- 
ment. As the lungs are inflated the slide is drawn out, and the 
indicator shows the exact amount of expansion. A hard rubber 
ring /, sliding easily over the scale, may be used to render the 
stethometer self-registering ; ¢ ¢ is an elastic band to draw the 
two portions of the instrument together. 

Dr. J. C. Draper atates that in ordinary respiration, on mak- 
ing sixteen respirations in the minute, ang continuing the ex- 
periment for twenty minutes, the ave f five different series 
of experiments gives 622 cubic inches of air expired each min 
ate (38 7, at each expiration). 


Steth’o-scope. (Surgical.) An auscultation- 
instrument, invented by Laénnec for exploring the 
chest. It is a hollow cylinder of wood with a fun- 
nel-sha end, which is placed upon the chest, 
while the operator listens at the other end to the 
audible murinurs of the thoracic viscera. 


It is variously constructed of cedar or metal, with horn, hard 
rabber, or !vory mountings. Flexible instruments of rubber 


Stethoscopes. 


are aleo used, and are provided with one or two ear-tubes. In 
the latter case, the tion or murmur being appreciable by 
both ears,a more definite impression is attained. When the 
bi-tubular stethoscope has distinct mouths and ear-pieces it 
is termed differential, as the comparative conditions of the 
respective sides of the chest may be examined thereby, a bc 
(Fig. 5809) are various forms. d is Camma’s double-tube stetho- 
peope, 
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STIFF-BIT. 


Stew-pan. A cooking-utensil for exposing 
meats to a prolonged gentle heat; usually in well- 
appointed kitchens a charcoal-furnace or steam-bath. 


In the example, the vessel or table is made with - 
double partitions, the pans with covers being separated 


Fig. 6810. 


Stew-~- Kettle. 


by a double jacket, leaving a space for steam to enter and pass 
around a pipe in each end at the bottom. 


Stib/i-um. A name for antimony ore. Its ab- 
breviation Sd is used in chemistry as the symbol for 
metallic antimony. 

Stic-ca'to. (Music.) An Italian instrument 
having bars of wood of gradual size and depth of 
tone, suspended in a box and played by percussion. 
Resembles a dulcimer. The lapideon or wood-har- 
monicon. See also XYLOPHONE. 

Stick. 1. (Wood-werking.) To plane the mold. 
ings on sash-bars and rails. See SasuH-sTICKING 
MACHINE, 

2. A rammer used in filling cartridges. 

3. (Pyrotechnic#) The slat which trails behind a 
rocket and directs its flight. 

4. (Printing.) a. A compositor’s hand-tray for 
holding type. (See CoMPosiNG-sTICK.) <A_ stick- 
ful is as much as the stick will hold, and the mat- 
ter is then lifted and placed in the ga/ley. 

b. Furniture for locking up a form in a chase or 
galley. Known according to position as head-stick, 
foot-stick, side-stick, or gutter-stick, the latter being 
between the pages. Quwoins driven around the sticks 
lock the matter in the chase. 

5. A walking-cane. (See CANE, pose 443.) For 
the ethics and romance of the subject, see ‘‘ The 
Story of the Stick in all Ages and Lands.” Trans- 
lated and adapted from the French of Antony Real 
(Fernand Michel). New York: J. W. Bouton. 

Stick-chim’ney. One made with sticks laid 
crosswise and plastered with clay inside and out. 
Common in the West with log-cabins. 

Stick’er. (Music.) A rod connecting the far 
end of the key of an organ-manual with the lever by 
which the valve is opened, to allow the wind to 
from the chest to the appropriate reed or pipe of the 
organ. 

Btiok’ing. 1. (Mining.) A narrow vein of ore. 

2. (Carpentry.) Running or striking a molding 
with a molding-plane. 

Stick’/ing-plas’ter. Two solutions are first made: 
one, an ounce of isinglass in eight ounces of hot 
water; and the other, of two drachms of gum benzoin 
in two ounces of rectified spirits. These solutions 
are to be strained and mixed. Several coats of this 
mixture kept fluid by a gentle heat are then to be 
applied with a camel’s-hair brush to a piece of silk 
stretched on a frame, each coat being allowed to dry 
before the next is applied. A layer of a solution 
composed of one ounce of Chian turpentine in two 
ounces of tincture of benzoin is then to be applied 
to the other side of the silk and allowed to dry. 

Stiff-bit. (Harness.) A bit without a joint, like 
a snaffle ; or branches, like a curb-bit. 

It is a stiff bar with rings at the end as cheek-bars 


STIFFENING-GIRDER. 2384 


STILL. 


to keep the rings out of the horse’s mouth. It is 
usually of round iron. 

Hale’s driving-bit, September 10, 1867, is of round iron, and 
is covered with a rubber tube. 

Dawson's dit, September 24, 1867, has a bar of twisted wire 
with a soft rubber covering. 

Arnold's stiff-b1t, August 7, 1866, is tubular. Metallic straps 
are passed around the bridie-rings and are screwed into the ends 
of the bit. 

Stifff'en-ing-gird’er. A truss girder which dis- 
tributes the weight of the platform and load upon 
the sus falonschait and prevents undulations. 

Stier. (Military Engineering.) A small mine 
made for the purpose of interrupting the operations 
of the enemy's miners. A camou/flet. 

Sti'fle-shoe. (Farriery.) A horseshoe which 
has a curved bar beneath it, exposing a rounded 
surface to the ground, so as to give it an insecure 
foundation. It is placed on the foot of the sound 
leg, in order to induce the animal to throw the 
weight of the hind-quarters upon the foot of that 
leg which is stifled, that is, has a luxated or weak 
stifle-joint. 

Stile. 1. One of the vertical bars in a wooden 
frame, as of a door or sash. In the former they re- 
ceive the rails and panels; in the latter, the rails 
and bars. See Duvor; Sasu. 

2. A frame of bars and steps, which may be 
climbed by a pedestrian, but opposes the passage of 
horses and cattle. 

3. The gnomon of a sun-dial. 

Stile—-bor/ing Ma-chine’. (/Vood-working.) A 
machine for boring the circular mortises to receive 
the tenons on the end of 
slats fur Venetian blinds. 

The stile is held against a fence 
on the feed-table y a pair of 
gage-wheels adjustable to thie 
thickness of the wood. These 
turn freely, permitting the stile 
to be fed forward the proper in- 
terval after each mortise is bored. 
The auger is brought down to the 
work by pressing a treadle con- 
nected with a rod attached to a 
weighted lever, which throws the 
auger up when the pressure is 
withdrawn. 

Sti-lette’. 1. Surgical.) 
a. A small, sharp-pointed 
instrument inclosed in a 
cannula, or sheath, and usec 
for making open- 
ings for the in- 
troduction of the 
said cannula into 
dropsical tissues or 
cavities, into turhors, 
ete. 

6. A wire placed in 
a flexible catheter to 
give it the required 
form and rigidity. 

2. (Weapon.) A 
dagger. Stiletto. 

3. A pointed in- 
strument for making | = 
eyelet-holes. " ae 

Still. In its most 
general sense, an ap- 
paratus by which the volatile matters which enter 
into the composition of certain substances are elimi- 
nated by means of heat, being usually recondensed 
in their own proper form. This includes apparatus 
for extracting tar, etc., from wood. 

In a more restricted sense, it is applied to appa- 
ratus for extracting and condensing the more vola- 


Fig 5811. 


Stile- Borine Machine. 


tile parts of liquids, as alcohol from saccharine 
solutions which have undergone the vinous fermen- 
| tation. 
The volatilization and recondensation unchanged 
of such substances as mercury, sulphur, or zine, is, 
| properly speaking, sublimation. 


Though the decomposition of sulphuret of mercury by distil- 
_ lation, or rather sublimation, is mentioned by Dioscorides, yet 

the first distillation of a fluid, that of fresh water from sea- 

water, is to be found in the commentary of Alexander of Aphro- 
disias in Caria, to Aristotle de Meteorol. Alexander lived under 
the reigus of Septimius Severus and Caracalla. 
-  Zosimus the Panopolitan ’’ (about a p. 400) ‘‘ had described 
‘fn former times the operation of distillution by which water 
, may be purified ; the Arabs called the apparatus for effecting it 
‘an alembic.’”’ In his treatise, the process is concealed in my thi- 
_ cal language. 
Djafar (Gebir), who lived toward the end of the eighth cen- 
' tury, was the first to describe nitric acid and aqua regia. The 
. former he obtained by distilling in a retort Cyprus vitriol, alum, 
and saltpeter. The latter made gold potable, and noedoubt in- 
duced the worthy Arabian to think that he was on the eve of 
the discovery of the transmutation of metals. 

To Rhazes, born a. p. 860, physician-In-chief to the great 
hospital at Bagdad, is due the credit of the discovery of absolute 
alcohol, which he obtained by distilling spirie of wine from 
quickliine. Me also prepared sulphuric acid. 

Achild Bechil obtained phosphorus by the distillation to- 
gether of urive, clay, lime, and powdered charcoal. 

‘*The preparation of nitric acid and aqua regia by Djafar 
(whose proper name was Abu-Mussah-Dschafar, and also known 
as Gebir) is more than 500 years anterior to Albertus Magnus 
and Raymond Lully, and almost 700 years anterior to the Er- 
| furt monk, Basilius Valentinus. Nevertheless, the discovery of 
these dissolving acids, which constitutes an epoch in chemical 
' Knowledge, was long ascribed to the three last-named Euro- 
peans. Respecting the rules given by Rhazes, see Hofer, Hist. 
de la Chimie, I. 826. Although Alexander of Aphrodisius, 
properly speaking, only describes circumstantially distillation 
from sea-water, yet he also indicates that wine may also be dis- 
tilled. This is the more remarkable, because Aristotle had put 
forward the erroneous opinion that in natural evaporation fresh 
water only rose from wine, as from the salt water of the seas, 

‘* The Arabians are to be regarded as the proper founders of 
the physical sciences, in the sense which we are now accustomed 
to attach to the term.’’ — I[umBotpr. 
| Europe unquestionably owes its knowledge of the art of dis- 

tillation to the Arabs. Arnold di Villa Nova, 1318, practiced 

distilling spirits of wine. The use of wines and spirits being 
prohibited to the Mohaunmedans, alcoholic spirit was never com- 
mon among then, and we find that long after its introduction 
into Europe it was rded rather as a sovereign remedy, as its 

Latin name aqua vild, perpetuated in the French eau de vie, 

implies. It was originally derived from wine or the marc of 

grapes; the distillation from graiu was of later origin. 
Quiros distilled fresh from salt water on his ship on a consid- 
| erable scale, and this has been frequently done since. 

Perhaps the simplest apparatus for this purpose is that em- 
ployed in the Polar expedition of Captain Phipps, in 1773, other- 
wise principally noted from the fact that Nelson. thena boy, served 
on one of the vessela. It consisted simply of a caldron having a 
spout, at the end of which a large swab or bunch of rope-yarns 
was suspended ; this condensed the vapor free from salt, the 
water dripping into a vessel beneath. It is said.to have fur- 
nished a sufficient supply for the ship’s company. 

Hall’s sea-water still for the supply of fresh water to steam- 
boilers, to make good the 
loss by the safety-valve and 
leakage, consists of a cast- 
iron vessel a bolted down 
over an aperture in the top 
of a boiler, and having a 
vessel 6b connected to it by 
rods ¢ cand tubes d d, the 
latter forming a means of 
; communication between the 
upper and lower chambers 
ab. Sea-water enters by the 
,pipe A and stands in the 
still to the hight indicated 
in the illustration ; the pipe 
proceeds from the cold-water 
chamber of the condenser. 
(See SURFACE - CONDENSER.) 
k is a valve governed by a 
float by which the surface 
of water is kept at a uniform 
level. From the upper 
part of the chamber 
a, a pipe m proceeds \ 
to the upper chamber 7 H 
of the Surrace-con- (Ci ==> 
DENSER (which fee), 4 
and a stop-cock 1 gov- Sea- Water Still. 


Fig. 5812, 
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erns the passage. p is the blow-off coek by which the water is 
expelled when it has attained a given degree of saturation. 
When the water in the boiler has sunk below the desired level, 


the engineer opens the cock leading to the refrigerator of 
the condenser, and the steam in the chamber @ rushes through 
the pipe m and reaches the condenser, where it is condensed 
and pasved to the boiler along with the water resulting from 
the condensation of the steam from the cylinder. The partial 
vacuum in chamber a causes the water to boi! rapidly, and the 
evolution of steam followed by its condensation and subsequent 
propulsion to the boiler by the action of the air-pump, restores 


the proper water-level in the boiler, which is observed by the 
engineer, and the cock closed. 

t is the stop-cock in the water-supply pipe. 

When the salt water reaches the point of saturation, the cocks 
ni are shut, and the cock p opened ; the latter connects with a 
discharge-pipe passing through the side of the vesse!, and the 
water and sediment are driven out. 

By means of this still, fresh water evaporated from sea- [ 
water is obtained to compensate for losses by leakage and 
escenpe. This still was employed upon the 
‘* Sirius,’ 320 horse-power, which crossed 
the Atlantic in 1838. The ‘‘ Great Western" 
and ‘Sirius’? were 19 years behind the 
steamer ‘‘Savannah,’’ which crossed east- 
ward in 1819. See Srramsoar. 

The common still consists of a retort, or 
still proper, in which the substance is heated, 
and a condenser, called a worm, on account of its usually 
having a spiral shape. The retort is generally made in two 

; the pan or copper, to which heat ie applied, and the 
ad, which is removable. (See ALEeMBic.) It is made in some 
causes of earthenware, but more generally of copper, plain or 
electro-plated with silver ; for some special purposes of platinum, 
and for others it may be of iron or glass. 
Fig. 5813 is a simple form of still, | 
Fig. 6813. adapted for common pharmaceuti- , 
eal operations, including the distil- 
lation of water This being placed | 
in the retort a and heat applied, the 
vapor passes over and 
is condensed in the 
worm 6, the water 
freed froin its im puri- 
ties being received in 
the vessel ¢. The ' 
tank surrounding the 
worm is constant- 
ly supplied with — 
cool water, which 
enters by the pipe ' 
‘d, having its out- 
let near the bot- 
tom, and is dis- 
charged near the 
top. 


a ok = ptep The mode of 

Satie ae obtaining the 
attar of roses at Ghazepore on the Ganges is thus de- 
scribed by Hooker, the naturalist : — 

“ The rose-gardens surround the town: they are fields, with 
low bushes of the plant, grown in rows, red with blossoms in 
the morning, all of which are, however, plucked Jong before 
midday. The petals are put into clay stilla, with twice their 
weight of water, and the produce, distilled over, exposed to the - 
fresh air, fora night, in open vessels. The attar is skimmed 
from the exposed pans, and sells at £10 ($50) the rupee weight 
(silver coin worth nearly 50 cents) To make this weight . 
twenty thousand flowers are required. The attar is frequently 
adulterated with sandalwood oil.” 

Continuous distillation was first carried out by. 
Baglioli, and afterward much improved by Blumen- 
thal and Derosne. See Muspratt, page 75, et sequt- 
tur. The process is now very generally adopted for 
distillates which are to be produced in large quanti- 
ties, high and low wines, and. the various grades of : 
petroleum oils being proces from the mash or wine 
and from crude petroleum respectively at one opera- 
tion. The forms of apparatus employed are very 
numerous, many being specially adapted for petro- | 
leum. See PETROLEUM-STILL. 


In the manufacture of ardent spirits, the alcoholic Nquor is 
obtained from the fermentation of a saccharine solution, de- 
rived generally from grain, potatoes, grapes, or sugar. The. 
alcohol, being more volatile than water, passes over first, but with | 
it a large proportion of water isalwayscondensed. To separate 
this water and obtain spirit of the required strength, it is neces- 
sary to redistill the product or return it to the still, and proceed 
with the operation until the required strength ia attained. | 
Dorn’s still, yet employed in Germany, was one of the earliest. 
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invented for this purpose. Of the improvements on this, De- 
rosne’s is generally used in France, while Coffey’s (Fig 6814) is 
preferred in England. In this the saccharine solution, or wash, 
is pum ped from the 
wash-charger a 
through the pipe 5 
into the worm-tube, 
which from 
top to bottom of the 
rectifier c; in circu- 
lating through this 
tube its temperature 
is somewhat raised, 
and on arriving at 
the bottom it passes 
through the pipe d 
in at the top of the 


at 
Ji 


Fig. 5814. 


passes 


Coffey’s Still, 


Here it falls successively from one to another of a 
series of shelves, perforated, and having valves for the entry of 
steam from the boiler /, by which they are heated As the 
wash gradually descends in the analyzer, it becomes rapidly 
weaker, partly from condensation of the steam which passes 
into it, and partly from the loss of alcohol either evaporated or 
expelled by the steam, till when it arrives at the bottom it has 
parted with all its spirit. At the same time, the vapor as it 


analyzer e. 


. Fixes through each shelf of the analyzer becomes richer in alco- 


hol. On arriving at the top it passes through the pipe g in at 
the bottom of the rectifier; here it ascends in a similar wa 
through the descending wash until it arrives at 4, above whic 
it merely circulates around the upper convolutions of the wash- 
pipe, the low temperature of which condenees the spirit, which, 
collecting on a shelf, flows off by a tube into the finished-spiri¢ 


/ condenser, and is finally conveyed to the receiver. 


In order to economize heat, the water-supply pipe of the 
boiler is of spiral form, and is immersed in a trough which re- 
ceives the boiling-hot spent wash. 

Cellier Blumenthal’s apparatus, improved by Derosne (Fig. 
5815), consists of two stills a 5, a first rectifier c, a second recti- 
fier d, a warmer and dephlegmator ¢, a condenser /, 8 regulator 


' g, and a contrivance for regulating the flow of wine from the 


cistern above. 
The stills a bare filled with wine, the first acting as a boiler ; 
the low-wine vapors pass through 
the pipe 7 to the bottom of the still Fig. 6816. 
b, and the vapors from this on their 
upward course meet with a down- : z 
ward current of wine trickling 
through and among a series of per- 
forated diske in the rectifiers ¢d,and 
are condensed fn a worm within the 


fore-warmer ¢ ; those collecting with- 
in the first of the coils are richer in 
alcoho! than the rest, and may, by 
appropriate pipes and cocks, be 


drawn off separately. The remain- 
ing alcoholic vapors are finally con- 
densed in the worm. / and collected 
in the cistern /. 

Pistorius’s apparatus (Fig. 5816) 
consists of two stills a 5 connected 
by pipes, and each provided with 
mash-stirrers. The mash 
is transferred by the pump 
c from the mash-cistern ! 
to the fore- warmer <<’, Qt 
whence it fs conveyed suc- A 
cessively to the stills 4 a. 

The alcoholic vapors pass 

from the first to the second 

still, and sometimes to 
a third, then entering 
the rectifier e above the 
mash fore-warmer, and 
in part being con- 
densed in the low-wine 
cistern / beneath, final- 
ly pass by the pipe ¢ in- 
to the condenser h. The 
pipe ¢ is provided with | 
an inwardly opening 
safety-vaive, and con- 
nects with a small cis- 
tern k, from which samples, 
tion, may be taken. 
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Cellier Blumnenthal’s Still. 


showing the progress of the opers- 


[ 
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Pistorius’s Stil. 
Siemens‘s apparatus (B, Fig. 5817) comprises two mash-stills 
set in a boiler and capable of being alternately used by means 
of the three cocks adc. d is the boiler; ¢, one of the mash- 
retorts; /, low-wine receiver; g, fore-warmer ; A, reservoir in 
which the condensed water for aia is collected; g, de- 
phiegmator, or water- 

Fig. 5817. condenser ; A, reservoir 

for the vapors condensed 

ing. The mash-warmer 

B g consists of an outer 
cylindrical portion, 
within which is the 
mash-containing vessel 
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C, Langier’s Still. 


flange and B sous with a rotary stirrer: it is heated by 
vapors entering through the pipe &, which afterward pass into 
the lower cylinder of the dephlegmator. 

In Langier’s apparatus C, the fluid to be distilled flows from 
the tube a into the funnel }, and thence into the vessel c, en- 
tering its lower part and serving to condense the alcoholic 
vapor. From thence it passes through another tube to the 
lower part of the vessel d, whence it is successively conducted 
to the upper and lower stills ¢ /; the vaporized portions return 
through the stills and condensers in a reverse direction, under- 
going a final condensation in the worm c, and the alcohol is 
collected in the receiver g. 

A leaden still is used for obtaining fluoric acid, from the dis- 
tillation of 


Fluoride of calcium............. opves 1 part. 
Sulphuric Meld wii ess cess iicvacceae 2 parts. 


The result of the process is a vapor of hori acid which 
is ee in the worm, sulphate of lime remaining in the 
® 


either of platinum or glass, according to the manner in which 
the process is conducted. See Su_pavric-acip APPARATUS. 


i i, supported by a/| 


The still or retort for distillation of sulphuric acid is made | 


STIN K-POT. 


Fig. 5818 is a still for distilling tar from pine wood. The bil- 

lets of wood are packed vertically in a box, which is then placed 

in the retort ; the grate is vertically adjustable, to act first upon 
the wood and afterward upon the tar. 


Still’age. A lowstool to keep cloths off the floor 
of a bleachery. 

Still’ing. A stand for casks. A stillion. 

Stil/lion. A stand for casks. The rounds or 
cleansing vats of a brewery stand on sfil/ions in a 
trough which conveys away the overflowing yeast. 

Stillions are also used to support articles of pot- 
tery in the drying kiln to prepare them for burning. 

‘Still-wateh’er. A device for indicating the 
progress of a distillation by 
the density of the liquid 
given over. Mohr’s rig. 
5819) receives the liquor from 
the condenser through the 
bent adapter a. It accumnu- 
lates in the vessel b, where its density 
is tested by the hydrometer, and 

's off through the pipe c. 

Stilt. 1. (Hydraulic Engineering.) 
One of a set of piles forming the back 
for the sheet-piling of a starling. 

2. (Pottery.) <A little, pointed 
piece of pottery, used to place be- 
tween pieces of biscuit ware in the 

= saggar to prevent the adherence of 
Still-Watcher. the pieces. 

3. (Husbandry.) A term some- 
times applied to the handles of a plow ; the word 
“‘handles”’ being confined to the upper end of the 
stilts, where they are grasped by the hands. The term 
** stilts,’ in this sense, is regarded by Webster as an 
English provincialism. They are usually termed 
handles in this country. 

4. A stave with a foot support ; a pair of them 
, being used to raise a person above the ground in 
walking. In England and the United States stilts 
are but a sport or exercise, but in the Landes, a 
flat pasture-country of Southwestern France, the 
| ierds use them habitually. 
| tink-ball. A nasty pyrotechnic, which makes 
a suffocating smoke and odor, to be thrown among 
working parties, or on an enemy’s deck at close 
' quarters. It is composed of pitch, rosin, niter, gun- 
powuet, colophony, assafcetida, sulphur, etc. sed 
| y the Chinese and Malay pirates. 

Stink-pot. A aac used by the Chinese and 
ged pirates to throw on board a vessel to suffocate 
the crew. : 


STINK-TRAP. 2387 STIRRUP. 
Stink-trap. A device for preventing the passage Fig. 6821. 


of mephitic air and gases froin the receiving open- 
ings of drains. See AIR-TRAP ; STENCH-TRAP. 
Stint. (Mining.) A given quantity of work to 
be performed. 
tip’ple. Another name for chalk engraving ; 
so called because it consists of dots, and resembles 
chalk-drawings made upon rough paper. 


Dots are made instead of lines, and these are closer, deeper, 
and larger, in accordance with the depth of color desired. 

The chalk-drawings of Sir Thomas Lawrence were much ad- 
mired, and the stvle became fashionable. This mode of engrav- 
ing originated with Jacob Bylaert, of London, in 1769, and was 
practiced in France during the early part of last century, but 
did not arrive at the greatest excellence until early in the pres- 
entcentury. It does not fall within the scope of this work to 
enumerate the inasters in this style of the art of engraving, but 
the softness and beauty of its finish in representing flesh and 
statuary are very admirable. Bartologii is said to have brought 
it to perfection ; more brilliancy and vigor have been attained 
by later engravers, but not more grace and softness. It is 
usual to forin the basis by etching in the dots, but the beauty 
of finish, rotundity, and delicucy are the work of the yraver. 

They are made through a ground on the plate, and then bit-in 
by acid. Afterward they are modified, deepened, and enlarged 
by the action ofa graver, whose belly is concave, sa. ax to present 
the point more vertically to the face of the plate than usual in 
dime engraving, where the belly is slightly convex. 

The ground is a resinous mixture, which is xpread smoothly 
upon the heated plate, and then allowed to cool. 
is removed by the etching-needle, the subsequent action of the 
acid makes littl: pits in the plate, which hold the ink when 
printing. See GrounD; ENGRAVING. 


Stip’pling-ma-chine’.  (Metul-working.) A 
machine or tool for giving a roughened or, as it is 
termed, matted surface to metal in order that the dead 
portions may form a foil to the more lustrous ones. 


See patents 111,086, January 17, 1871; 126,408, May 7, 1872 ; 
128 290, June 25, 1872. : 


Stir’rer. A mechanical device to kcepa solution 
from settling. 


The mechanical stirrer for color-pans in a calico-printing 
works consists of a brass rod bent into the fourm shown at a 
Two of these are suspended in each 
pan by hooks from the shafts 6b, col- 
Jara cc slipping over ghe joints. The 
shafts 65 have independent rotation 
by the epur-wheels meshing with a 
wheel on the shaft d, from which they 
both depend, and which is itself ro- 
tated by bevel gears above. The stir- 
rers are thus revolved around the 
pan, and rotate around each other, so 
as to be brought in contact with ev- 
ery part of the color, When the pro- 
cexs is finished, the collars ¢ ¢ may be 
slid up find the stirrers unhooked. 
The pans are supplied by pipes with 
steam and cold water. 


Stir’ring-bud/dle. 
(Mining.) See Buppve. 

Stirrup. 1. (Munege.) 
A loop or ring suspended 
from A saddle for the toot 
of the rider. 


Fig. 5821 shows several kinds 
of stirrups. 

a is formed of a block of wood, through which the stirrup- 
leather is rove. a! is the block detached. 

d has a pair of branches, which, if a rider be thrown and the 
foot catch in the stirrup, pull apart and release the foot 0’ is 
a spring which holds the ports in uormal position, except when 
the strain occurs in case of accident. 

c is also a safety-stirrup, having a pivoted foot-rest which 
throws the foot of a dicmounted rider out of the atirrup. 

, d has a roller at the top and joints at the sides, to release the 
oot. 


Fig. 6820. 


e has a guard to keep the foot from penetrating so far that it post or strut to a tie. 


would be jammed in case of accident. 

J is the Eagle stirrup, It hasa bent wooden frame, with arms 
united at top by a ferrule and stirrup-strap. 

Seal the frame detached. A is the hood 

he ancients mounted their horses in various ways: — 

By vaulting. 

By short ladders. 

By teaching their horses to kneel. 

By horse-biocks. 


When this - 


| other. 
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By grooms, who lifted them on. 

By the hands or kneer of their servanta, 

By a step or projecting-bar on their spears. 

| No traces of the stirrup are found in the old Greek and Latin 
writings, coins, or statues. The celebrated equestrian atatues of 
Trajan and Antoninus are destitute of stirrups, the legs of the 
riders hanging down without any support whatever. Xenophon 

| does not mention them in his work on horsemanship and the 
art of riding. See Sapp.e. 

Hippocrates and Galen speak of a disease among the Scythians 
occasioned by long and frequent riding, because the legs hang 
~down without any support. There is no word in Greek or 

Hie down to the sixth century, which signities the stirrup or 
ts use. 

The first mention of the stirrup js in the work ascribed to 
the Emperor Mauritius, in the sixth century. He xays, “ The 
horseman must have at his side two iron scala.’ Leo VI., in 
his work on tactics, ninth century, uses the same word and de- 

| scribes the function of the stirrup, In the twelfth century they 
were common. 

| The Greek and Roman soldiers were trained to vault on to 
horseback, but in some cases mounted by a step on the spear 

| wirich rested against the horre. 

| Stirrups were introduced into England by the Saxons. Stir- 
rups and spurs appear on seals of the eleventh century. 

| The Japanese stirrups are of iron or sappan wood, very thick 

/ and heavy, not unlike the sole of 2 boot, and open on one side, 
so that the foot may he easily introduced or withdrawn. The 
stirrup-leathers are short, the rider's knees being much bent. 


2. (Machinery.) A band or strap which is hent 
around one object and is secured to an- 
other by its tangs or branches. 

3. The iron loop or clevis by which 
the mill-saw is suspended from = the 

: maley-head, or in the sash. A _ sav- 
‘buckle. The example (Fig. 5823) shows 
two forms. The saw-blade may be held 
by a cotter or key which passes through 
a hole in the saw and above the bar 
.from which it is suspended; or it may have cheek- 
‘pieces riveted to it, which afford hold’ for clamping 
| devices. 

4. (Carpentry.) a. A device for holding a rafter- 

In wooden construction it 
consists of a wrought-iron loop secured by a through 
bolt to one piece and embracing the foot of the 
Fig. 5824 shows that employed for connect- 
ing a principal rafter and tie-beam. In iron framing 
the stirrup is usually wrought on the tie. 

b. An iron strap to support a beam. 

5. (Nautical.) A rope with an eye at the end for 


Fig. 5822. 
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STIRRUP-BAR. 


supporting a foot-rope below 
its yard. 
=F 6. (Shipbuilding.) A plate 
_ 4 which laps on each side of a 
if Z vessel's dead- 
iff wood at the 
stem or stern, 
and bolts 
through all. 
Stirrup- 
bar. (Sad- 
dlery.) The 
part of a saddle to which the 
stirrup-strap is attached. Some 
of the patented styles are called 
spring-bars. 
Stir/rup-ir'on. (Saddlery. ) 
The ring suspended from a 
saddle and in which a foot is 


| 

| 

| 

: 

| 

laced. 
(Sad- 


Fig. 5824. 


Rafter- Stirrup. 


Stir’rup-leath/er. 
dlery.) The strap by which 
the stirrup is attached to the 
saddle. 

Stir/rup-strap. A band by 
which a stirrup is suspended. 

Stitch. A pass of a needle 
_in sewing. The mode of mak- 
ing the stitch and the kind of 
stitch characterize the various | 
kinds of sewing-machines. See | 
SEWING - MACHINES, ages 
2123, 2124, and Plate Pvit. 
The amount of thread taken by the 


” different kinds of stitch is about as 
follows : — | 


Lock-stitch being =1 
Chain-stitch Is = 


8 
Double-thread chain = 2.5 


Thread to the yard of ave pools 
depending on thickness of fabi ic 
Lock-stitch..... -»» 2.6 to 8 yards. 


Chain-stiteh....... 4.5 to 6.4 yards. 
Double chain-stitch 6.25. 


Stitching. (Bookbinding.) | 

Fastening the sheets of a pam- | 

Stirrups for Mill-Saws. phlet or book together by 

threads passed through holes 

simply stabbed through the pile. A cheap substitute 
for sewing. 

Stitch/ing-clamp. A work-holder much used by 
saddlers and harness-makers, and by others stitch- 
ing stiff material. 

In Fig. 5825, the pivoted jaw is opened or closed by pressure 

on the respective ends of the toggle-treadle, 

Fig. 5825. which is pivoted to one leg, and hinged to a 

plate connecting it with the base-piece. See 
also STITCHING-HORSE. 

Stitch/ing-horse. A _harness- 
maker's work-holder, having jaws op- 
erated by treadle and cord, or similar 
arrangement. The term horse is de- 
rived from the fact that the workman 
usually sits astride of the seat. 


In Fig 6826, the clamp-frame is bolted on | 


the seat. The moving jaw runs beneath the | 

seat, and ia actuated by a sraph 

passing over a sheave to a treadle 
In Fig. 6827, instead of securing 


the clamp rigidly to the frame, it is | 


eee 


the varying stature of persons | 
valng it. The pin secures it at the 
required hight to plates depend- 
ing from the seat. 

In Depp’s stitching-horse, Octo- 
ber 27, 1868, the weight of the workman closes the jaws, the 
seat being connected thereto by lever and cord. 


Stitching- Camp. 
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goods, or for other 
made vertically adjustable, to suit | cause. 


STITCH-REGULATOR. 
Fig. 6827. 
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Sewing-Clamp. Stitching- Horse. 


Stitch/ing-ma-chine’. The stitching-machine 
used for sewing together the ends of pieces of cotton 
cloth, for bleaching, washing, singeing, rinting, 
dyeing, etc., was invented by Charles Morey, in 
England, in 1849. 


It has two toothed wheels a}, gearing with each other and 
rotated by a handle on the fly-wheel ¢, the teeth of the wheels 
are cut away at the center, so as to form a continuous groove, 


Fig. 5828. 


Stttching- Machine. 


to which the point of the needle d is presented ; this has an eye 
near its point, and is kept to its work by a spring. The cloth 
is crimped by passing through the rollers, and pushed forward 
= eld the needle, which carries the thread through the folds. 

hen the ends of the two pieces have been joined in this way, 
the crimps are straight- 
ened out by pulling 
upon the edges. When 
a fresh thread is to be 
inserted, the needle is 
drawn back by the but- 
ton e on the end of the 
holder. See Sxwino- 
MACHINE, Figs. 4862, 
4852. 


Fig. 5829. 
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Stitoh-reg’u- 
la’tor. (Sewing- 
machine.) A device 
to determine the 
length of stitch ac- 
cording to the qual- 
ity or thickness of 
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Some de- 
vices for this purpose are shown under SEWING- 
MACHINE. See Fig. 4867. 

The Wilicox and Gibbs machine has a table on its cloth-plate, 
showing the proper relation of size of thread or silk, sise of 


needle, and length of stitch. The oscillating lever has a seg- 
ment of a cylinder, attached on the periphery of which are the 


STITCH-RIPPER. 
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various numbers from 12 to 30, representing those numbers of 
stitches to an inch. As the lever is adjusted. each of these 
pumbers is exposed at an opening in the cloth-plate seen within 
the shield. The proper thread and appropriate needle being 
determined, the suitable stitch is indicated and the lever moved 
until the determined number is exposed at the opening in the 
plate. 

Stitch-rip’per. An instrument for opening a 
seam by cutting the stitches. 


That shown is Wood's stitch-ripper, which is a flat tool with 
a guide 6, guard e, blade a, andeye d. The figure shows It in 


Fig. 5830. 


ae 


Wood's Lock- Stitch Ripper. 


three positions m n p, and above is one of the instruments on a 
larger scale. The guide enters between the folds, so as to bring 
the blade across the line of stitching. 


Stitch-wheel. (Saddlery.) A pricking-tool for 
marking out the site for a row of stitches, so as to 
render them uniform. The wheels are 
Fig. 5831. made with 8, 10, 12, or 14 points to the 

a inch, and each fits in the same holder. 
ik Called also pricking-wheel, the handle 
or carrier being called a pricking-car- 


riage. 

Stock. The term is applied to the 
principal piece, main frame, or handle 
of an implement or arm. That to which 
others are attached, or in which they 
are inserted, as, — 


The barrel and lock to the stock of a fire-arm. 
The trail to the stock of a yun-carriage. 
The bit in the stock of a brace or a plane. 
The shank in the stock of an anchor. 
The anvil to its stock or pillar. 
: The screw-cutting die in its stock, or holder. 
Stitch- Wheel. The irons to the stock of a plow. 
The beater in a fulling-mill. 
The wooden frame which supports the wheel and post of a 


spinning-wheel. 
The post of an anchor. 


1. (Nautical.) The cross-bar at the upper end of 
the shank of an anchor, which cants the anchor and 
turns a fluke down. 


2. (Shipbuilding.) The frame which supports a 
vessel and its cradle while building. See Launcu. 


SSSSss 


Fulling- Stock. 


-meeting surface, or adjustable to test 


3. (Buildiny.) Red and 
colored brickwork. 

4. (Fulling.) The beater of a fulling-mill. 

5. (Hushandry.) The part of a plow or other im- 
plement to which the trons, draft, and handles are 
attached. 

6. That part of a fire-arm to which the barrel and 
lock are attached. 

The stock of the United States service musket Fig. 5888. 
is made of well-seasoned black-walnut. The 
different parts are shown by their respective h 
letters in the cut. 

a, butt; the enlarged rear portion having a 
cheek-mece and heel-plate. 


b,¢ : 

c, handle, hand, or small; its length and 
bend or crook determine the fall or drop. 

d, head, having a brass side and lock side. 

e, shoulder for lower band. At this point is 
the thimble for the ramrod. 

J, Shoulder for middle band. 

g, shoulder for upper band. 

» Shoulder and tenon for tip. 
t, bed for lock. 


7. (Joinery.) a. That arm of a 
bevel which is applied to the base or 
molding side; the tongue being ap- 
plied to ascertain the angle of the 


gray bricks used in party- 


whether the proper bevel has been at- 
tained. 
The stock forms a case for the , 
6. The brace which holds a bit for 


boring. 

c. The block which holds the plane- 
bit. 

8. (Machinery.) The handle which 
contains the screw-cutting die. See /, 
Fig. 4739. . 

9. Rags and material for makin 
paper. Said also of other materi 
used in business. 

10. Lumber of regular market size, 
as distinguished from dimension lum- 
ber, which is sawn to specific sizes, to 
order ; and may be beams, scantling, 
boards, etc. See STocK-GANG. 


The stock-eaws of lumber Ons are gang- 
saws, a number of saw-biades being arranged 
parallel ina gate and ripping the log into boards 
of the usual sises. See SLaBBING-GANG; STOOK- 
GANG. 7 
11. Formerly, that part of the tally which the 
creditor took away as the evidence of the king’s 
debt. (See ABacus; TALLY.) The part retained 
in the Exchequer was called the cownter-foil, or 


counter-stock. 
1. (Fortification.) Stout timbers 


Gun- Stock. 


Stock’ade. 
pases in the ground so as to touch each other, and 
oopholed for inusketry. 

n its most effective form it is 8 or 9 feet high, has 
a ditch in front, and a banguette in the rear. 

2. (Civil Engineering.) A row of piles, or a series 
of rows with brushwood in the intervals, driven into 
a sea or river shore, to prevent the erosion of the 
banks. See Groin; SEA-WALL; DIKE; RIVER- 
WALL; EMBANKMENT. 

Stock and Die. The screw-cutting die in its 
holder. See f, Fig. 4739." 

Stock-board. 1. (Music.) The board above 
the arrangement of register slides by which is regu- 
lated the access of air to the respective systems of 
pipes or reeds which form the stops of an organ. The 
stock-board is pierced with holes, in which set the 
lower ends or feet of the pipes. 

2. (Brick-making.) The board over which the 
brick-mold slips, and which forms the bottom of the 
latter while the brick is molding. 


STOCK-BRUSH. 2390 STOCK-PUMP. 


Stook-brush. For whitening and distempering. | closed by a door which is counterweighted or raised 


The tufts are on each side of a long head. by a lever. 
Stock’ing. 1. A knit covering for the foot 
Fig. 5834. and leg. 


oad : = ee 2. (Farriery.) A device for remedying 
= ‘ injuries to the tendons, varicose Fig. 6888. 
veins, etc., occurring in the lower 
pre of a horse's leg. It has upright 
races, to maintain a tension on the 
part; is perforated, to permit a cer- 
tain degree of ventilation ; and is 
secured by laces. 
Stock’ing-frame. The English 
term for a stocking-knitting ma- 
chine. The term frame is there 
common, as spinning-frame, warp- Fiseis 
ingy-frame, etc. Stocking. 
The stocking-frame was invented by Wil- 
liam Lee, of Cambridge, England, 1589. In this machine 
the thread is first pushed down between each alternate 
needle of a set by a series of levers with plates, termed 
jack-sinkers, which are depressed successively by a sort 
of carriage on rollers, 
the slur, operated by 
the slur-bar. Another 
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Stock-car. A railway- 
car for carrying cattle, horses, 
sheep, hogs, ete. Some have 
but one deck, specially adapt- 
ed for cattleand horses; others 
have two decks, for smaller 
stock. 


Fig. 5834 is an example of a con- 
vertible car. The deck consists of 
two sectiong, hinged respectively to series of levers with 
the opposite sides of the car. When plates, called lead- 
raised into a horizontal position Convertible Stock- Car. sinkers, is then de- 
they meet at the center, and are pressed by a sinker- 
sustained by a beam or beams inserted in sockets beneath, to | Sar, forming a loop between 
form a platform. each pair of needles. The 

Fig. 6835 has an elevated reservoir and a pipe for leading wa- | oops are then pushed back 
ter to the troughs to which the animals have access. Partitions | ut of the way of the sink- 


_ in the reservoir prevent the surging of the water when the train | €r8 and another set formed 
in the same way, which are 
then pushed into the open elastic hooks at the ends of the 


Fig. 5835. needles ; the points of these hooks are then depressed by a 
presser-bar, holding the loops between them, and while thus 
i = closed the loops first made are drawn over them. A third set 


of loops is then formed and the second set drawn through them, 
and so on, the whole fabric being knit by forming successive 
series of loops and Interlocking them with other loops in this 
way. See KNITTING-MACHINE. 

Stock’'ing-ma-chine’. See STOCKING-FRAME ; 
KNITTING-MACHINE, 

Stock-lock. A lock adapted to be placed on an 
outer door. It is inclosed in an outer wooden case, 
and is opened and locked from the outside by the 
key, and bolted only inside. 

Stock-pump. An arrangement in which the 


, weight of the animals coming to drink is made to 

is in motion. A feed-board is used in operate the pump. 
connection with the. troughs, which In the example, the animal seeking water stepe upon the 
a bed yraery (lown out of the way pivoted platform at either side, and by depressing the same 

en 1) n Se. 

Other cars have arrangements for Fig. 5838. 
converting the cattle-car into one for Meese seaees 
ordinary freight, the stalls folding o\ 
away against the roof and sides, or un- (e) Z 
shipping, to be laid on the floor. i 

ra B: (@) 

Stock’er’s-saw. A sinall cy 
SAW, specifically constructed for . 
the use of the armorer or gun- ——— = 

be, 

stocker. ‘ Se 4 OCOE IEE =~ 


and Watering Trough, for automatically supplying feed 
to stock in limited quantities at 
certain times. An ingenious but not commonly 
adopted device attached to some mangers. 
tock-fowl/er. <A blunderbuss. A short gun 
with a large bore. 

Stock-gang. An arrangement of saws in a 
gate, by which a log or halk is reduced to boards at 
one passage along the ways. The term stock is as 
distinguished from slabbing ; the latter reducing the 
log to a balk and to slab-boards. (See SLABBING- 
GANG.) The stock-ganq makes stock-lumber, or regu- 
lar market lumber, as distinguished from dimension . / 
lumber, which is sawn to a specific size, as ordered. 


Stock-hole. (Puddling.) The opening through “ 
which the crude metal, or stock, is inserted. It is Stock- Pump. 
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STOCKS. 


raises the pump-rod, together with the bottom board of the | 
bellows. Water is thus forced into the tub from which animals 


a 


drink. The flow continues until the bellows is depleted or the | 
animal steps off the platform ; in the latter case. the platform 
being raised by the weight, and the bottom board & 90 as 


to again fill the bellows. 


Stocks. 1. (Shipwrighting.) <A frame of blocks 
and shores on which a vessel is built. It declines 
down toward the water. It is usually a timber 
frame, which, as the building proceeds, assumes the 
form of a cradle. The cradle rests on ways, on 
which it eventually slides when the vessel is 
launched. The vessel is laterally supported by 
shores ; the cradle is held by struts and chocks. In 
launching, the shores are removed, so that the ves- 
sel rests altogether in the cradle; the ways are 
greased or soaped ; the struts are knocked away ; 
the chocks knocked out, and the ship slides down 
the ways into the water, where the cradle becomes 
detached and floats away. See LAUNCH. 

2. (Farriery and Manege.) A frame in which re- 
fractory animals are held for shoeing or veterinary 
purposes. 

In the example, the straps are hitched to the limb 
of the animal and then attached to the frame above. 


In Fig. 5840, the horse is strapped to a shutter, 
which is then lowered to a horizontal position, the 
feet being secured by bands. For treafing broken 
limbs, the horse is slung by a belly-blanket and 
strape, which pass over a roller. 


BStock-saw. A saw specifically used in gangs 


for sawing the staple market lumber. Those used 
in the Ottawa Mills, Chaudiere Falls, are No. 11 
gage (Stub’s wire-gage), and 44 feet long. 
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Stock-shave. A forin of shave used by block- 
makers. 

Stock-shears. A shears used in shearing cloth. 

Stock-stone. A rubbing-tool used by curriers 
on the grain side of leather to stretch and straighten 
it before currying. 

Stock-tack'le. (Nautical.) A tackle applied 
to the stock of an anchor, when fished, to rouse it 
perpendicular. 

tock’trail. This term is applied to gun-car- 
riages which have a stock between the cheeks sup- 
porting the gun, and the trai at the end of the 
stock rests upon the ground when the gun is in 
position for firing. When limbered up, a loop on 
the extremity of the trail is passed over the pintle- 
hook of the limber. 

Field and siege gun*carriages are made in this way 
which have been in use since about 1830, havin 
superseded the Gribeauval pattern (1765), in whic 
the cheeks rested on the ground, and served the pur- 
poses of the stock in the stocktrail carriage. 

Stock-yard. An inclosure for cattle on the 
way to or at market. 


The Union Stock-yard at Chicago connects with ten different 
railways. It lies half an hour by rail from the center of the 
city, contains 345 acres of land, has a capacity for 21,000 head 
of cattle, 75,000 hogs, and 22,000 sheep, with stalls for 350 
horses, — in all, for 118,850 animals. When all the ground is 
covered with pens, it will accommodate 210,000 head of cattle. 
The value of the live-stock received and forwarded during the 
year 1874 was nearly $80,000,000. There are now 100 acres of 
pens for cattle, all floored with three-inch plank, besides a great 
area in which the cattle stand on the ground. There are 50 
miles of underdrainage, 17 miles of streets and alleys, all paved 


| ple wood ; 5 miles of water-troughs ; 15 miles of feed-troughs ; 


,;00 gates ; 1,500 open pens; 800 covered sheds for hogs and 
sheep ; 22,000,000 feet of lumber were used on these structures 
and 500,000 pounds of nails; 17 miles of railroad track, with 6 

switches and frogs, connect with the stock-yard, by a special 
track, every railway which runs into Chicago. The water is 
supplied by two artesian wella, one dug to the depth of 1,083 
feet, and another to the depth of 1,190 feet. These send water 
into tanks 45 feet high, whence it is distributed in all the pens 
and sheds, there being a hydrant in each of these. The water 
can be shut off from any or all the divisions at pleasure, and, to 
guard against loss by fire, 14 fire-plugs are distributed over the 
grounds, and 1,000 feet of three-inch hose are at hand. 


Stoke-hole. 1. (Furnace.) a. The place be- 
neath the level of a boiler or oven where the furnace 
fire is fed and tended. 

b. The hole in a furnace at which the poker, 
stirrer, rabble, paddle, or other 
tool is introduced to stir the 
charge, as in puddling, calcining, 
or refining. 

2. (Nautical.) <A scuttle in a 
steamer’s deck for the adinission 
of fuel. 

Stom/ach-piece. (Shipbuild- 
ing.) A compass-timber fayed to 
the stem and keel. An apron. 

Stom/ach-pump. (Suryical.) 
A suction and force pump for 
withdrawing the contents of the 
stomach in cases of poisoning, 
etc., and also used as an injector. 

A flexible suction-pipe is attached to 
the lower opening 5, and by working 
the handle the contents of the stomach 
are withdrawn and cjected through the 
branch a. A quantity of warm water 
should be first pumped into the stomach. 
a'cde are tubes for making injections; 
J is a gag or mouth-piece, placed between 
the teeth, through which the flexible pipe 
is inserted. 

Fig. 5842 is an improved form, having 
a lever g which operates a valve closing 
either the induction or eduction passages as the instrument may 
be required for use as a stomach-pump or enema-syringe. 

In the former case the flexible tube A is screwed to the 


lower end, and in the latter to the side branch of the instru- 
ment. : 


STOMATOSCOPE. 
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The mouth-piece i is held between the jaws of the patient, 
the tube being introduced 
Fig. 5841. through its central opening. 


Sto-mat’o-scope. (Surgical.) a. An instru- 
ment to keep the mouth open. A mouth-speculum. 

b. An instrument invented by Professor Burns, of 
Breslau, to make critical examinations of the mouth 
ar.d jaws. 

A platinum spiral wire (inclosed in a boxwood cup, to pre- 
vent the transmission of heat), brought to a red heat by the 
passage of an electric current from two of Middeldorps’s ele- 
ments, is placed in the mouth behind the teeth. The light 
reflected by a very small mirror is sufficiently intense to render 
the jaw transparent, so as to allow of the vessel proceeding to 
the roots of the teeth, the smallest specks of caries, etc., becom- 
ing visible. By reason of the transparency, even the labial 
coronary artery may in some subjects 
commissure, and its course followed. 


Stone, Ar-ti-fi‘cial. Many kinds of material 
have been used for the production of artificial stone. 
That which has been used on the largest scale, and, 
until a comparatively recent period, exclusively, was 
cemented by a calcareous substance, as Roman, or, 
still better, Portland cement, which hardens after 
being mixed with water. Ordinary conercte and 
BETON (which see) are of this class. Terra-cotta, 
employed for architectural ornaments, statuary, etc., 
is in the nature of a fine brick. 

Cement stones have been largely employed for constructions 


in the sea, especially for harbor dams, breakwaters, and quay 
walling. We may cite the moles of Dover and Alderney, in 


England, of Port Vendre, Cette, La Ciotat, Marseiiles, and Cher- | 


bourg in France, Carthagena in Spain, Pola in the Adriatic, of 
Algiers and Port Said in Africa, and 
mouth of the Delaware. For the breakwater at Cherbourg ar- 
tificial atone blocks of 712 cubic feet each were immersed. 

The fortificationa before Copenhagen are made of a concrete 
of broken stone and hydraulic mortar, The sluice of Francis 
Joseph on the Danube, in Hungary, is built entirely of con- 
crete. This work forms a reservoir, the bottom and the sides 
of which consist of one piece. Its length is 360 feet, and width 
30 feet. Its construction, begun in 1854, was completed within 
90 days, the work being pushed forward both night and day. 

M. Coignet’s béton agglomeéré was used in the erection of the 
aqueduct of La Vanne, which now carries pure water from the 
river of La Vanne in the department of the Aube and of the 
Yonne to the city of Paris. The distance from Paris to La 
Vanne is over 135 miles. The section which traverses the forest 
of Fontainebleau comprises three miles of arches, some of them 
as much as 60) feet in hight, and 11 miles of tunnels, nearly all 
constructed of the material excavated on the spot. The mono- 
lithic test-arch at St. Denis, Paris, has a span of 196 feet, and 
an elevation of 19 feet. See Fig. 666. 

Coignet’s béton is compounded of sand 6, lime 1, and say .26 
of hydraulic cement, mixed with an unusually small quantity 
of water, considerable mechanical exertion, followed by heavy 
ramming when the concrete is placed in the mold. The reduc- 
tion of the volume by the ramming ls 1.7 to 1, and the weight 
of a cubic font becomes 140 pounds. The blocks soon harden 
in the air, and the resistance to compression is 5,000 pounds to 
the square inch. An onlinary mortar of the same material will 
be crushed by a pressure of pounds. See BETon. 

Recent French inventions in this line embrace: compacting 
the particles of which the stone is formed together by the action 
of a rammer upon successive layers while in a plastic state ; 
forming monolithic buildings of a stone paste, the heating and 


seen at the level of the | 


Cape Henlopen at the | 


ventilating flues and also the gas and water pipes being formed 
within the mass by the introduction of cores, which are after- 
ward withdrawn; a modification of this for wharves, dams, 
abutment walls, etc., consists in making the walle hollow or 
honeycombed, and nung in the spaces or cells with earth or 
other cheap material; iron scraps may be incorporated with 
the material to bind it together, or a skeleton metallic frame- 
work may be imbedded in the walls while being made. 


Orsi’s artificial lava consists of 
Stone or gravel ...........c scence cscccesccees 48 
Pulverised chalk................ Sipamebuw sae 82 
Tar ever voweseeeer eee eee eeeetesasanee eee aeen 16 
WBE. ose Sh hee i woe cid eset eee eaees 1 


The solid ingredients are added to the melted tar and wax, 
and the mixture poured into molds. 


Metallic lava consists of ‘ 
Ground flint........ ccc ccc cece cece csc cees 2 
Broken marble. ... 0.2.00... cece cece cccccees 8 
eg h ssh 50 3.564 0b eke we ee awk SS ieeeen 1 


with small quantities of wax and coloring matter to imitate 
stone. It is used for tesselated pav.ments, the slabs being 
backed with concrete. 

Artificial stone, having silica as the cementing material, was 
first introduced by Ransome. 

He originally made this stone by boiling flints, under a press- 
ure of about 60 pounds to the inch, in a solution of soda, to 
which lime was added to render St caustic. The soluble glass 
thus obtained, about the consistency of treacle, was mixed in 
the proportion of about 1 part to 10 of sand, 1 powdered flint, 1 

' clay; forming a paste which was molded into blocks, afterward 
i dried in a steam-bath, to prevent the formation of a coating of 
silicate on the outside, which would prevent the escape of the 
vapor from the Interior, and afterward burned in a kiln. 
As at present made, the stone consists of clean sand and sili- 
, cate of lime. It resists boiling, roasting, freezing, pickling in 
acids, fumigating with gases, soaking and freezing, heating to 
redness, and then plunging into ice-water. 
Flints are digested by boiling in a caustic solution of soda 
' under pressure, giving a silicate of soda (see SoLunte Gass). 
This is added at the rate of one gallon to each bushel of well-dried 
rand, whoee interstices are partially filled with dust of carbonate 
of lime. After careful mixing, the plastic mass is rammed and 
| molded. The block is immersed in a solution of chloride of 
: calcium A reaction takes place; the silicate of soda and the 
| chloride of calcium mutually decompose each other and reunite 
as silicate of lime and chloride of sodium, the former practi- 
cally indestructible in air, the latter; common salt, perfectly 
deliqueecent and removable by washing, although the stone, 
after the washing, is impermeable to water. 

The tensile strength of this, by experiment, was, for a piece 
2} bore, from 870 to 1,200 pounds. Crushing strength, cubes 
of 4 inches square, 44 to 48 tons. It bas been used for grind- 
stones with excellent effect. The same process forms the basis 
of several United States patents. 

A ‘‘ silicious, varnish *’ (so called by the narrator) was used to 
give sharpness and pernianency to the tri-lingual cruciform in- 
scriptions on the acarp of a limestone mountain at Besitun, on 

| the Tigris. It has been partially detached by the action of the 
| elements during 23 centuries, and lies in scales at the foot 
of the precipice. It was cut by the orders of Darius Hytaspea, 
about 616 B c., to celebrate a victory over the Magians. We 
he indebted to Rawlinson for the deciphering of the inacrip- 
tion. 
In Sorel’s process, natural magnesite — carbonate of magnesia 
— is first calcined, which reduces it to the oxide of magnesium. 
In this state it is mixed dry in the proper proportion, by 
weight, with the powdered marble, quarts, sand, or whatever 
material forms the basis of the stone. It is then wetted with , 
bittern water, which converts the oxide of magnesium into the 
| oxychloride. The now semi-plastic mixture is rammed into 
‘ molds, where it speedily hardens, sufficiently to be taken out 
, and Jaid on skids. In two hourw’ time the stone will resist rain, 
- and in two weeka the atones may be used. Bee also ScaGLioia. 
| Patent 168,676, May 26, 1875, proposes to render artificial 
stone impervious to moisture and to prevent efflorescence 
, thereon by mixing with the ordinary constituents in the process 
of manufacture soluble earthy or metallic sulphates in the form 
of a powder, and then a solution of the fatty acids. 
McMurtrie and Chambers, May 25, 1875, treat the surface of 
the stone with a solution of earthy or 
Fig. 6843. metallic. sulphates, and then with a s0- 
lution of the fatty acids. 


Stone-axe. An axe with 
two somewhat obtuse edges, used 


Stone-Axe. 


in spawlin 


and hewing stone. 
Stone- 


t. A flat-bottomed sled for hauling 


STON E-BOW. 
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as those remaining attest. Their piers were founded on piles, 


heavy stones for short distances, as in clearing them 
off the surface of tillable ground. 

Planks are sawn from a log having a natural crook, 
and are united by cleats and bolts. The rise in front 
enables the stone-boat to ride over small obstacles. 
See also STONE-VESSEL. 

Stone—bow. A cross-bow for shooting stones. 

Stone-break/er. A machine for crushing or 
hammering stone. See ORE-CRUSHER; ORE-MILL. 

Stone—break’er’s Ham’mer. A hammer hav- 
ing a head of an oblately spheroidal form, with the 
handle in line of its axis. 

Stone Bridge. Stone bridges 
appear to have originated among the 
Romans, who were the first to employ 
the arch on an extended scale. One 
with six arches, commenced by Au- 
gustus and finished by Tiberius, as 
its inscription indicates, still exists 
at Rimini. Others, some of which 
are yet in service, constructed by that 
remarkable people, are found, touched 
to a greater or less degree by the hand of time, in dif- 
ferent parts of the former Roman Empire. Their 
stability, no doubt, was in great part due to the 
massive character of their foundations, as the build- 
ers, not eel et fal the coffer-dam, used immense 
quantities of stone. (See CoFFER-DAM.) Trajan 
(A. D. 105) built a magnificent bridge across the 
Danube at Gladova; it was 4,770 feet long, and 
consisted of 22 wooden arches, resting on 23 stone 

iers. It was destroyed by Hadrian, to prevent the 
incursions of the Dacians. See b, Fig. 924. 
Tike first stone bridge in England was Bow Bridge, built in 


The bridges of the Middle Agee also possess great durability, 


Fig. 5845. 


Stone- Breaker's 
mmer. 


the spaces between which were filled in with stone, necessitat- 
ing, after a time, the driving of other piles outside these, until 
the substructure frequently, as in the case of Old London 
BENeee seriously obstructed the water-way and impeded navi- 
gation. 

This was built by Peter of Colechurch, 1176 - 1200, with houses 
on each side, connected by arches of timber, which crossed the 
roadway. This was burned in July, 1212, and 3,000 persons 

rished. It was restored iu 1300; again partially burned in 
471, 1632, and 1725. The houses were pulled down in 1756, 
and finally the bridge itself, to make way for New London 
Bridge, constructed by the Rennies, opened in 1831. On this 
occasion the original piles, mostly of elm, were found to be but 
partially decayed, some portions being even used for making 
articles of utility or curiosity. The new bridge cost £506,000. 
The -daily travel in 1869 was about 20,498 vehicles, carrying 
60,830 persons, and 107,074 foot-passengers. This is the spot 
from which Macaulay's ‘‘ New-Zealander’’ is supposed to view 
the ruins of the old city once known as London. 

Ata later, though comparatively recent period, the plan of 
sinking caissons (a kind of wooden case filled with stone) to 
form pier foundations, was introduced. The coffer-dam suc- 
ceeded these, to be itself succeeded by the pneumatic calsson, a 
vast improvement on the unwieldy structure formerly used. 
See Calsson. 

In the construction of a stone bridge, when the coffer-dam or 
the pneumatic caisson is used, the river-bed is excavated until 
firm, bard bottom is reached, the abutments and piers of ma- 
sonry are built up to the springing points of the arches, which 
are then turned upon the wooden centerings, which at once 
serve a8 a former for the arch and a support for its weight un- 
til the keystone couree is laid. They thus perform a function 
of great importance, and great care and skill are required in 
their construction. When the masonry is complete, the center- 
ings are removed, and the amount of subsidence, when this is 
done, affords a teat of the skill of the architect and the faithful- 
ness of the workmanship. If the piers have been solidly built 
on a firm foundation, and the arch-work accurately and strongly 
laid, there shouid be little or no subsidence. The bridge of 
Neuilly, by Perronet, settled two feet ; Waterloo Bridge but five 
inches. The spandrels are afterward built up, the spaces be- 
tween the arches filled in, the roadway and parapet completed. 
See ArncH; CENTERING; Bripee. 


The following table embodies some facts in relation to a num- 
ber of the most remarkable stone bridges in the world. 


$3] Widest Arch. 
Name. River. Place. Be Curve. Architect. Date. 
s< 
ZS Span. Rise. 
; Ft. In. | Ft. In. 
Washington Aqueduct..} Cabin John Creek.| Maryland 1| 220 0 90 0 | Segment .| Meigs......... .-..| 1861 
Chester ...0066ccccsesce| DOO. sce scscccesee Chegter...... 200 0 42 0 — Segment .; Harrison..........| 1820 
Vielle Brionde.........| Alller.....cceuee Brionde ..... 1 188 8 70 8 °' Segment .| Grennier ......... 1454 
Wiis tan caus? oenece u eunactee Uitte cotess 181 2 22 8 : Segment .| Wiebeking........ 1806 
: Castle Vecchio. ...... oe) AGIZO ssc 2c se ccus Verona...... 169 10 65 8 | Ellipse...| Unknown......... 1354 
| Lavour..... sieiwlesne sad Agont............| Lavour...... 169 10 64 8 | Ellipse...) Sager ............ 1775 
London.........-.++0: Thames..........| London..... -| & | 162 0 29 6 | Ellipse...| Rennie........... 1 
Clais oes ce scas sexes DING ciccs socnaves Grenoble . 150 2 62 8 | Segment .| Unknown ........) 1611 
AlMOsccis Jooksev wes Seine......... Paris........ 141 0 2 0 | Ellipee ...| De la Gourniere ...| 1857 
Pont y Prydd.......... ft Caer Glamorgan 1} 140 0 85 0 | Segment .! Edwards.......... 1755 
Neuilly...........50006 Beine...........4. Near Paris. 5 | 127 10 8110 | Ellipse...’ Peronnet...... ooo) 1774 
Mantes..........00005 .| Seine............- Mantes ...... 8] 12710 | 88 8 | Ellipse. | Peronnet.........- 1765 
Waterloo........... ...| Thames .. é London...... 9} 120 82 O | Ellipse...; Rennie........... 1816 
Blackfriars (Old).......| Thames ........-.+| London...... 9; 100 0 41 6 | Ellipse...! Mylne............ 1771 
Rialto..... 0... .ceeeee .| Canal....... ..s..| Venice....... 96 10 20 7 | Segment ./| Antonia del Ponte.| 1591 
SOUR ci sciex'ncx 28 oereran| SOANDGicceccereunks Paris........ 91 6 10 9 | Segment .! Lamande.......... 1815 
Ponte Molo............ Tiber........ --»-.| Rome..... was v7 8 88 10 pemicier MORROW Ma iC yeas OES. 
Fig. 5846. l. Vielle Brionde, over the Allier. 
2. Holy Trinity, over the Arno. 
3. Pont-y-Prydd, over the Taaf. 
. 4. Mantes, over the Seine. 
7 5 Blackfriars, over the Thames, 
6. St. Mascence, over the Oise. 
7. Waterloo, over the Thames. 
1 8. Gloucester, over the Severn. 
9. London, over the Thames. 
A = 1 10. Chester, over the Dee. 
. 4 = ll. Great Western Railway, over 
y - 4 = = the Thames at Maidenhead. 
4 EF” 7 — A remarkable bridge (3) 
/ othe A it } was built in 1751 across the 
— 9. s =a Taaf, in Glamorganshire, 
‘ile SF # eS Wales, by William Ed- 
Va y a ‘ wards, a country mason, 
A / 4A 4 \ He had previously erect- 
f 3/j/ 5 —— 3 \ Peay ed two bridges on the 
y Me / ofs / fal? | / —_ —_ ne jim \ so hes same spot: the first was 


Diagram of European Bridges, showing the Forms and Proportions of Arches. 


carried away by a sudden 
and extraordinary flood ; 
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the second by the crowding up of the crown of the arch by over- 
loading its haunches before the parapet was finished. Peronnet 
eould have taught bim better, but Edwards was a skillful and 
persevering man, and ultimately succeeded. 

The present bridge has a span of 140 feet, rise of 85 feet, and 
is a segment of a circle 175 feet in diameter. To avoid the sub- 
sidence of the haunches, Edwards made cylindrical openings ; 
through them, 8 in each haunch, the lower opening ing 9 
feet in diameter, the next 6, and the upper one 8 feet. The | 
bridge is widest at its abutments by the amount of 1 foot 9 ' 
jnaches. The width of the bridge at the crown is 11 feet. | 

The longest bridge in England is that built by Bernard Abbot 
of Burton, over the Trent at Burton, In the twelfth century. It 
ia all of squared freestone, is strong and lofty, is 1,545 feet in 
Jenyth, and consists of 34 arches 

Moat of the 339 bridges of Venice are of atone. 

The “ Union Arch” of the Washington Aqueduct over Cabin 
John Creek has 220 feet span, is 450 feet long, 20 feet 4 inches 
wide ; the elevation of the roadway above the bed of the stream 
is 100 feet. Coat to May, 1872, $237,000. 


Stone-cem’ent. A hard composition of the na- 
ture of mortar, which will harden and form a water- 
tight joint. 

A mineral compound for uniting stone and resisting water is 
made by mixing 19 lbs. of sulphur with 42 lbs. of powdered 

lass or stone ware. Over a gentle 
heat the sulphur melts, and the whole 
is stirred till a homogeneous mass is 
obtained, when it may be run into 
molds. It meits at Fah., and 
becomes hard as stone, and will resist 
boiling at 230° Fah. It may be re- 
formed indefinitely by remelting. See 
HYDRAULIC CEMENT, 1144; Mor- 
Tar, 5, pages 1477, 1418; and other 
compositions under various sub-heads : 
Alabaster, Granite, Hydraulic, Marble, 
Mastic, Mortar, Slate, Stone, article 
Cement, pages 607, 808. See also 
ARTIFICIAL Stone, where a number of 
compositions are cited which form good 
mortars and cements. 


Stone-chan’nel-ing Ma- 
chine’. A machine for cutting 
gains or grooves in stone, usual- 
ly in the quarry, but also appli- 
cable to dividing large blocks. 

The gang of chisels is oper- 
ated by steam, and moves auto- 
matically on a track over _ 


Fig. 5847. 


rock to be channeled. 


Fig. 6847 shows the gang of chisels, 
and also, on an enlarged scale, one of 
the points. 

Fig. 5848 shows the machine with 
Gang of Stone-Chan- its gang of chisels in place. A gang 
neling Chisels. of cutters is applied’ on each side of the 


frame of the machine, outaide the * |, te on any part of the top or 


track on which it moves, in such a manner that the cutters may 
be inclined at any angle. There are devices for feeding the 
machine up to its work at any desired degree 
of speed, for stopping and starting the ma- 
chine, for moving the machine without 
operating the cutters, and also for elevating 
and supporting the gangs of cutters when 
detached from their working-beams, See 


also Fig. 3054. 
A mill for i 
; 


Stone—crush’er. 
grinding stone or ore. See ORE- | 
CRUSHER ; ORE-MILL. 


Fig. 5848. He 


Stone- Channeling Machine. 


Hitchcock’s quartz-crusher (Fig. 6849) is on the principle of 
the Chiltan mill, but has three wheels instead of two, traveling 
around in an annular trough. At the top of the fra 


me is a | ing the faces and making the ornaments in relief or intaglio 


STONE-CUTTRER. 


~———|_ —— 4 ee = — 


Hitchcock's Quartz- 


Crusher. 

increased weight to the machine. The rotative power is applied 
outside of the machine {ustead of at its center, as has always 
been the case in mills of this class, adding greatly to the crush- 


ing force, which may be developed by the application of an 
equal power. 


Stone-cut'ter. A machine for working a face 


on a stone or ashlar ; in other words, a machine for 
shaping stone. It differs from the stone-dresser, 


‘which may be said to begin its duty after the sur- 


face is fairly flattened, or brought approximately to 
shape. The duty of the stone-polisher then com- 
mences, being to polish the fair surface left by the 
stone-dresser or grinder. The operations are suc- 
cessive, and some machines may be adapted to sev- 
eral, according to the character of the tool employed, 
or the relative coarseness or fineness of the abradant. 
In point of mechanical construction, the distinction 
cannot always be maintainetl between the stone 
Dressers, GRINDERS, PLANERS, and POLISHERS 
(which see). See also figures on pages 1391, 1392. 


Fig. 5850 is a machine for cutting the molding edge of man- 
tels, tablets, etc. The cutter D has the converse of the molding 
required, and revolves with its Fig. 5850. 
vertical shaft E operating upon x : 
the edge of the slab C, which passes 
moves with its sliding bed B. pp AD ais g 

Fig. 5851 is for circular and 
other curved work. The adjust- 
able spindje, carrying the cut- 
ting-tool, is arranged so as to 


sides of the stone. A pointer is 
attached to the slide which car- 
ries the spindle, and a grooved 
pattern to the rotating portion of 
the table, by which the move- 
ment of the tool is directed. See 
also Fig. 3055. 

The earliest buildings of stone CG 
to which we can assign a date a, 
are the pyramids of Ghizeh. Wy 

Few of the memorials of by- ve Machi cd 
gone ages have excited more sur- Stone-Cutuing Machine. 
prise or given rise to more debate than the obelisks, monoliths, 
and coloasi of ancient Egypt. How were they carved out of 
the mountain ; how transported; and how erected? Our pred- 
ecessors of 18 centuries since, an interval which spans half the 
time separating us from Osertasen and Joseph, were as much at 
fault as we: and Herodotus, who flourished 23 centuries ago, 
says that the art was apparently understood in Egypt 10,000 
years ago as well as at the time he wrote. 

The early indications of the use of iron are glanced at under 
that caption in thie work (sce Iron); and a cluster of authori- 
ties, Egyptian, Syrian, and Greek, cite periods between 1350 
and 1 B. c.; but how was the colossus of Osymandyas cut? 
(2100 B. oc. Leneoret, UsHer) Iron and steel were known, but 
the inference and the balance of authorities are in favor of the 
more general use of a hard and tough alloy of copper and tin ; 
bronze tools of this kind are found among the clippings and 
rubbish of the quarries, and are shown to have been used by 
the masons of that day. 

Wilkinson is of opinion that the action of cutting and grind- 


hopper for receiving rock or other heavy material, to give | was with emery; for which purpose a eofter metal than steel 
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STONE-DRESSING MACHINE. 


would answer better, as the emery would imbed itself in the 
tool and become more efficient. He, 
however, says that the tool he found 
in the rubbish of the quarry was 
sharpened like a cold chisel, and the 
head battered by hammering. It is 9} 
\ inches long; 1 inch in diameter at the 
summit; the edge? ,, of an inch wide; 
the weight 132 pounds; the material 


Stone-Cutting Machine. 


The obelisks transported from the quarries of Syene, at the 
first cataracts, to Thebes and Heliopolis, vary from 70 to 93 
feet in length. Wilkinson calculates the largest monolithic 
obelisk in Egypt, that at Karnak, at 297 tons. This was brought 
138 miles, from its quarry to its site, and those at Heliopolis 
were transported over 800 miles. The statues of Amunoph IIL 
are 47 feet in hight, and each made of a single stone, transported 
from its native quarry. That of Remeses II., when entire, weighed 


over 887 tons, and was brought from E‘Sooan to Thebes, 138 . 
miles The pedestal of Peter the Great's statue in St. Peters- . 


burg is estimated to weigh 1,200 tons. Ilerodotus describes a 
block of stone brought from Elephantine to Sais by Amasis. 
The exterjor dimensions, as stated by him, and, converted into 
our terms, are 81} feet x 22 feet x 12 feet. Its interior meas- 
ured 28; x 18 < 7} feet. Herodotus gives the dimensions of 
another which would fig- 

ure out 5,000 tons ; every- Fig. 6852. 
body feels bound to no- 
tice it, but the remarks 
are always given 
with a reserve, 


The annexed 
representation 
from otings 
at The illus- 
trate the opera- 
tions of leveling, 
squaring, and chiseling 
stone. The straigh 
seems to be a taut cord; 
the chisele and mallets 
much like oarown. In 
atomb at Thebes work- 
men are represented 
mounted on scaffolding 
and working at a sitting 
Coloasua of granite The 
men are polishing the 
are. = 
Ta the large platform 
of the temple of Baalbec, 
the first tier of stones is 
124 feet thick, and the 


ett ha — the 
pg much great- 
er. In the next tier are Egyptian Masons. 
three stones, respective- 
ly 64 feet, 63 feet 8 inches, and 63 feet long: the hight 
about 13 feet, and the width no less. One of the same class 


Egyptian Sculptors. 


at the quarry, about a mile distant ; itis 14 by 17 feet, and 69 
feet long. These stoner are fitted so that a knife-blade cannot 
be thrust between. Drs. Robinson and Thompeon carefully 
measured these monsters. See page 1404. 


Stone-dress'ing Ma-chine’. A machine for 
reducing to shape or working the surface of the stone 
ready for the final operations of grinding and polish- 
ing. 

In Fig. 5854, the cutters are attached to a rotating-wheel, 
and act upon the face of the stone, which rests upon a travers- 
ing-table, and is fed along to the cutters by gearing from the 
main driving-shaft. 

In another machine, a frame travels over the stone, being 
carried on wheels with rubber tires, and may be moved by a 
band-crank, which is connected to either the moving or dress- 
ing devices. The cutters are clamped at the lower end of a rod, 
which has adjustable springs to limit ita action, and is raised by 
! yadial revolving arms, which engage a lever that comes in con- 
| tact with its tappet. 
| Amachine for working moldings, figures, or ornamental de- 
' vices upon stone is shown in Fig A circular tool carry- 

ing a number of diamond points is employed. This is journaled 
' vertically in a pivoted frame, admitting a movement of transla- 
, tion in any desired direction, and has rapid rotation by prey 

and belting. The work, with the model or pattern, is clamped 
upon a table beneath, which may be raised or lowered, and 
held at any hight, and the tool is, by means of handles, elevated 
or depressed, as required, to suit the inequalities of the work, 
| while a jet of water ix conveyed to the point where ft is acting. 

Fig. 6856 is a machine for facing grindstones. The carriage 
| slides on horizontal ways, carrying a bar of iron at right angles 
' to its path of movement, the alternating movements and feed- 

ing being effected by bevel gears and a screw. The turning of 
| the cran causes the tool to traverse from right to left across 


Fig. 5854. 


Stone- Cutting Machine. 


the periphery of the stone, and tice versa. The carriage is ad- 
vanced by a sliding tubular shaft. 
In Fig. 5857, the cutter-wheel is placed in a case which only 
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allows a segment to protrude, and excludes grit. The traverse Fig. 5858. 
sliding surfaces and the long journal-bearings are also encased. ; 
The rests of the journal are adjustable toward and from the 
stone, while the traverse is effected by rack and pinion. 

In Fig. 5858, the bed C is supported ig friction rollers, 
and has a rotary reciprocating motion beneath the stones 
above, which are secured in a frame which has a longitudinal 
reciprocation. 


Stone-drill/ing Ma-chine. <A machine for 
drilling holes in stune. 


Fig. 5859 shows a hand-machine with one drill. The frame 
has adjustment on the crank-shaft as a center, and is held in 
position by the side plates, which have trunnion bearings for 
the shaft and curved slots as guide-ways for the feet of the 
frame. The drill-rod is raised by anti-friction rollers upon 
studs projecting from the tly-wheels; and is adjustable by a 
screw-sleeve, which is turned upon it by a hand-wheel. The 
anti-friction rollers act upon the connecting-bars, each of 


Fig. 5855. 
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Stone-Facing Machine. 
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columns of the State Capitol at Columbus, Ohio, the immense 
pillars in their solid state being considered too heavy for the 
foundations. By the use of this annular drill strata can be 
penetrated 800 to 1,000 feet through solid rock, vertically or 
horizontally, and perfect samples of ore or mineral takep out 
the entire depth. 
= Fig. 5859. 
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Gear Stone- Dressing Machine. 


which is pivoted at one end to the sleeve, and at the other end 
- has a cross-pin sliding in the horizontal slot of a fixed frame. 

The application of steam to stone-drilling has worked a revo- 
lution in these machines, as in other departments of work. 

The drill is now usually placed on the end of the piston-rod, 
which is reciprocated by steam or co ge air,as in Fig. 
5860. See Rock-pRILL, pages 1956-1958. See also Diamonp- 
DRILL, page 697. 

Fig. 5861 is a gang-drill. The drills are raised suc- 
cessively by the cams which are set spirally on the rotary- 


mM 


Fig. 5856. 


Fig. 5857. 


Stone- Drilling Machine. 


Stone Fou-gasse’. (Military Engineering.) A 
mine covered with stones. 

Stone-gath’er-er. A machine for picking up 
loose surface stones in fields. 


Fig. 5862 has a rectangular frame mounted on rollers near 
the front end of the frame. At about the center of the frame is 
a cross-bar, having journals which have their bearings in the 

shaft. Ona lower bar are a series of water-cans, whose contents side pieces of the frame. Curved teeth are secured to this cross- 

trickle through a spout to the drill-bars, When not in use or | bar, and run upon the ground for the A se eam of gathering the 

- moving, a supporting plate is slipped beneath each drill-bar. stones. When the teeth are loaded, they are thrown by 

The American Diamond Rock-Boring Company, of Provi- means of a lever, and the stones deposited upon a platform in 
dence, lately finished the job of taking a 24-inch core out of the | the rear, 


Machine for Facing | 


Grindstones. Grindstone- Dresser. 
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Fig. 5863 has a revolving toothed cylinder and an endless 

"apron, connected with a stone- 

Fig. 5860. receiving box suspended from 

® mounted frame and pro- 

vided with a hinged tail- 

board and hinged bottom, 
with fastening op- 


Fig. 5868. 


erated from the 
driver's seat. 
Stone-grind’ing 

Ma-chine’. One in 
which the action is due 
to an abradant or mutual 
attrition, usually with 
sand or other grit be- 
tween the two surfaces. 
Only distinguishable 
from the stone-polishing 
machine by the greater ; 
fineness of the abradant 
used in the latter, and 
the smoother quality of the resulting surface. 

5864 is a hand-machine which has a horizontal disk, | 


Fig. 
which, with its holder and standard, is pushed about over the . 
surface of the stone. The hollow standard has a chamber in which | 


=v 


Stone Gang- Drill. 


is a beveled pinion. In the standard isa shaft having a universal 
joint at its lower end for connecting with a rubbing disk or a 
circular saw. The machine is pushed over the face of the stone 
as the work progresses, the operator turning the crank with 
one hand. 

In Fig. 68665 an eccentric motion is obtained by placing the 
grinder M and carriage A on different centers, gearing moving 


Fig. 6862. 
@ AS: 
oo a CAB 
WEA INS) 
Stone- Gatherer. 
the carriage along | tudinally, so as to expose different | ee 
tions of the length of stone to the action of the rubber M. 


In Fig. 5868, the upper and lower stones are made to dress 
each other by a system of gearing by which the upper stones re- 
ceive a rotary and the lower one a longitudinal movement. 

The details of the invention have reference to the arrange- 
ment for adjusting the stones to be dressed so as to hold them 
steadily in the proper relative position to ensure a perfectly | 


Stone- Gatherer. 


plane surface ; the method of supplying sand and water; a 
peculiarly shaped scroll-grinder; a self-adjusting frame, and 
manner of raising and lowering the same at will; and an ar- 
rangement for relieving the grinders of all weight In excess of 
that required for grind- 
ing pu 

In Tulloch’s machine 
(Fig. 5867), the slab of 
stone is placed horizon- 
tally upon a moving 
bed, and ground with 
sand and water by the 
action of a large flat 
plate of iron resting on 
the surface of the slab. 

The bed is recipro- 
cated longitudinally by f 
a rack and pinion be- f' 
neath. The grinding f 1 
plate is suspended from 
four chains at the end 
of a lever, by which it 
may be lifted from the 
work, and receives a 
movement of rotation 
from two crank arms at 


Fig. 6864. 
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the lower extremities of two shafts rotated in opposite directions 
by spur gears at their upper ends engaging with an intermediate 
wheel. This, combined with the reciprocating motion of the 
bed, causes different parts of the two surfaces to be brought in 
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Stone- Grinding Machine. 


contact at every instant, and ensures the equal ding of the 
Fig. 3066. si 


stone. 
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Machine for Grinding Stone. 


Stone-ham'mer. A chipping hammer used by 
stone-masons in rough-dressing stone. See STONE- 
AXE. 


The aciscu/is or stone-hammer of the Romans had 
a rounding head, like an adze (ascia) ; a square face 
and pointed peen. 

Stone Har-mon/i-con. A musical instrument 
consisting of a number of bars or slabs of stone, sup- 
ported on strips, bundles of straw, or what not, and 
i like the du/cimer. See page 760 ; see also 

APIDEON, pages 1253, 1254. 

Among the ancient musical instruments of the Chinese is the 
pien king, which is an assortment of sixteen stones arranged on 
strings in two series of eight each, one above the other, and 
each giving out, when struck successively, a system of sounds 


employed by the ancient Chinese ip their music. The size and 
shape of these stones have been very carefully determined by 


Tulloch’s Stone-Grinding Machine. 


them after a minute analysis of the sounds peculiar to each 
one. In order to render the sound graver, the thickness of the 
stone is diminished to the right amount, and to render it more 


| or another stone, gave out sounds of very different pitch, 


d 
dis- 
tinct octave. See also XYLOPHONE ; STICCATO. 


Stone’/head. (Mininy.) The rock immediately 
below the alluvial deposit. 

Stone-mill: A machine for breaking or crush- 
ing stone. See STONE-CRUSHER ; ORE-CRUSHER. 

A machine for facing stone. See STONE-CUTTER; 
STONE-GRINDER ; etc. 

Stone-mold’ing Ma-chine’. A machine em- 
ployed for working moldings in stone. Its general 
construction is that of one form of stone-saw, except 
that the frame carrying the revolving grinders may 
be adjusted by a screw beneath, to adjust it to the 
thickness of the slab being worked. 

The grinders a b c (Fig. 5868) are turned from solid cylinders 


of cast-iron to the desired shapes. Each has a central hole fit- 
ted to the axis of the driving-pulley, and is secured thereto by 


_ with eight of which it would be possible to attain a very 


Stone-Molding Machine. 


a key or a side-screw. The grinder is made to revolve, 80 as to 
cut upward toward the surface, and is kept constantly supplied 
/ with moist sand. Moldings on the edges of narrow slips are 


; Sometimes wrought in pairs, the two pieces being cemented to- 


gether at their sides, as shown atc. See Stong-curTer ; STONE- 
PLANING MACHINE. See also Fig. 3055. 


Stone Pipe. Stove pipes have been made by 

annular drills, being made in concentric nests. The 

water-pipes of the Flavian ‘amphitheater were hewn 
from stone blocks., 

What are now usually known as stone pipes are 
made of concrete or some other form of artificial 
stone. 

Stone-pipe Ma-chine’. 


Fig. 5869 illustrates a stone-pipe machine. It has a rotary- 
mixer A and tamping-machine B employed in making artificial 


stone pipe. The cement and sand are incorporated together in 
the former and transferred to a two-part circular mold, having 
a core, at the lower part of the latter. As each layer of the mix- 
ture is placed in the latter, it is compacted by blows from a 
rammer carried by an arm on a vertical rod, which has a rotary 


_ motion and is gradually lifted as the formation of the pipe pro- 
gresses. 


acute, ere is ir off Belge the length. The stones thus | 
arranged remind one in effect of a series of steel bars, as exhib- . . 
ited in acoustic apparatus to illustrate the fact that vibrations | Stone-plan/ing Ma-chine’. A machine in 


above a certain pitch are inaudible to the human ear. Frequent Which the surface of a stone slab or block is cut or 


Sipe Is the iabrication ae ta pave borg, hase ahey areem- «lressed by tools which act upon it while the stone 
’ ey were cus- | ; ° : ‘ 
tomarily paid as tribute-money more than two thousand years | a beneath it on a reciprocating bed. 
Fig. 5870 has a series of cutters arranged upon a hollow re- 


before Christ by certain provinces of China. Certain authors 

have thought that they recognized in them a kind of black | volving cylinder, which latter ix provided with small page 
marble, and the editor of the works of Father Amiote asserts | tions, opening near each cutter, and also with a stuffing-box 
that the king or musical stone constructed in France with the | and pipe, through which hot or cold water, or steam, may be 
black marble of Flanders was quite as sonorous as those of , conducted to the stone, whieh traverses on a table beneath, in 
China. Lately a discovery was made at Kendal, in England, of | the manner of a planin hine. 


some musical stones, which, when struck with a piece of iron | In Fig 5871, the cu or dressing wheel has slits across its 
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| flowers composed of lampis, lazuli, jasper, heliotrope, chaloed- 
| ony, carnelian, etc., so that to make one of the hundreds of 
| these bouquets a hundred stones are required. The Florence 
mosaic work does not surpass it. 
The father of the builder of the Taj, Jehanghir, was the first 
ruler in India who received an ambassador from England, Sir 
Thomas Roe, in the reign of James I. Jehanghir married a 
famous beauty, Niher-ul-Nissa, the widow of Sher Afgan, who 
four years previously, bad been aseassinated by this same Jehaa- 
ghir. Her name was changed first into Noor Mahal, ‘‘the light 
| of the harem,’’ —celebrated by Moore in his ‘** Lalla Rookh,”’ 

—and afterward to Noor Jehan, ‘‘the light of the world.” 
| Jehanghir, it may be mentioned, had impaled eight hundred of 
the race of Timour, who were in his way to the throne. 

Shah Jehan succeeded him, having murdered his own brother 
in order to do so. He married Arzsumund Banoo, the niece of 
the “ light of the harem,” the daughter of her brother. She 
was a good wife, and brought to her husband several children, 
among whom was Aurungzebe, who was the last ruler of the 
united empire of the great Akbar, his grandfather. After 20 


periphery to hold sand, which acts as a cutter upon the stones years of married life, and burying his wife in the Taj, Shah 
dogged to the bed which traverses beneath. Fig. 6873. 

Stone-pol’ish-ing Ma-chine’. A machine for 
giving the final dressing and gloss to the surface of 
stone. It differs 
from the grinder Fig. 6871. 
in that the abra- 
dant is of a finer 
grain, and the re- 
sult consequent- 
ly smoother. 


This machine con- 
sists of a table, upon 
which the slab is 
laid ; a swing-frame 
a, consisting of two 
rods rocking on cen- 
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Stone- Quarrying Machine. 


| Jehan became a miserable debauchee. He was buried beside 
| Argumund Banoo, beneath the marble dome. 

The cost of the Taj was upward of three millions of pounds 
sterling. Thousands of workmen were engaged upon it for 
- years. 
: ) Stone, Pres-er-va'tion of. A process or com- 
Stone- Cutting Machine. | position for facing stone or Lope ae it, to pre- 


vent its destruction by atmospheric influences. 
ters above, and operated by a rod connected toa crank on the 
fly-wheel 5, At the lower end of the swing-frame is a horizontal | Szerelmey’s plan is to saturate with a silicate and apply as- 
bar extending the width of the table, and having attached a  Phaltum varnish. It bas been adopted on the new Parliament 
number of rods ¢, | Houses of London. 
Fig. 58772. carrying fiat rub- 
bers of wood cov- 
ered with felt. 
The attachments 
of the connecting- 
rods to the cran 
and rocking-frame 
are adjustable, to 
vary the length of 
stroke. See also 


page 1898. 
Perhaps the 
<x =< ofarchitecture 
—— in the world is 
Stone-Polishing Machine. the Taj,on the 
weet bank of 
the Jumna, about 8 miles from Agra. The buildings of the Taj 
are erected on a platform about 20 feet high, and occupy a space 
of about 360 feet square. They consist of the tomb itself, which 
ia an octagon, surmounted by an egg-shaped dome of about 70 
feet in circumference, and of four minarets, about 150 feet high, 
which shoot up like columns of light into the blue sky. One 
peculiar feature is its perfect purity, for all portions of the Taj | 
— the platform, the minarets, the building proper — are of pure | 
white marble. The only exception is the beautiful ornamented |, 
work, of an exquisite flower pattern, which wreathes the doors | 
and wanders toward the dome,—one huge mosaic of inlaid | 
stones of different colors. 

The ecreen of the tombs is divided into several compartments 
and panels; it sweeps around marble cenotaphs that lie within 
it, and represent the real tombs seen in the vaalt beneath. It 
is of purest marble, so pierced and carved as to look like a high 
fence of exquisite lace-work, but Is really far more refined and 
beautiful ; everywhere along those panels are wreaths of 
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Ransome's fs to saturate with silicate of soda and then with 
chloride of calcium. The chemical reaction produces insoluble 
silicate of lime, and chloride of sodium which washes out. 
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Hibble’s plan is to paint with a compound of ground lime, | of Caria, described by Vitruviua. This was erected 850 B. o. 
turpentine, flaxseed oil, silicate of lead, and burnt copperas. According to one authority, Crassus was the first Roman who 


Davies proposes sulphur and flaxseed oil. embellished his house with marble, about 90 B c., but it soon 
Barff and Sullivan: treatment with alumina, carbonate of | afterward became common, and several of the palaces of the 
gine, and silicate of potash. Ceesars were nade of it. Cornelius Nepos states that Mamurra. 
Hardwicke : potash, alum, fish-oi], and flaxseed oil. , (at a little later date) was the first to use marble in this way. 
Quarm: oil. | Artemisia of Caria antedates both of them several hundred 


Bernays: fluo-silicic acid, washed with alkaline solution. years. 

Rust and Mossop: solution of caustic barytes, washed with In the time of Henry I. the choir of Canterbury Cathedral 
fluo-silicic acid. was paved with marble. In the sixteenth century marble be- 

Gros : a paint of wax 10, of! 30, litharge 1, heated to 212° Fah. | came common in English architecture. 

Spiller: superphosphate of lime, followed by ammonla (for Pliny gives an account of cutting marble with the saw, and 
magnesian limestone). states the different kinds of sand used; ‘‘ for it is the sand,” 

Crookes: fuller’s earth in a dilute solution of hydrofluoric 


; Fig. 6875. 


Stone-quar’ry-ing Ma-chine’. A machine for 
channeling stone in the quarry, making vertical cuts 
and grooves, which will enable it to be split off in 


Stone-Saws ( Plan). 


l says he, ‘‘ that does the work, and not the saw.’’ The blocks 
ayers. were cut from the marble quarries of Paros by means of saws, 
Fig. 5878 has a reciprocating saw, arméd with diamond points, | Such is indicated by the sharpness of the edges. 
so formed as to cut from the terminal holes formed by the The first account of staining marble to imitate the varie-. 
drills, both saw and drills operating simultaneously. See gated varieties is by Kircher. The ancients admired the white, 
STON E-CHANNELING MACHINE. and regarded the veins as a detriment. 


Stone-saw. Sesorthus was called Asclepias by | Oliver Evans of Philadelphia, in 1803, had a double-acting 
5 Sass : es i | high-pressure steam-engine at work grinding plaster and sawing 


the Egyptians, on account of his medicina skill. stone. He drove with it ‘ twelve saws in heavy frames, sawing 
The Greeks derived the name and attributes of their | at the rate of one hundred feet of marble in twelve hours.’ 
Aisculapius from him. According to Manetho, Se- The common stone-saw (Fig. 5875) has a blade a of soft iron, 
sorthus introduced the art of building ith hew 1), to |’, of an inch thick, having a hole at each end for the re- 
sorvaus 10 ucec e art of building with hewn ception of pins, which fit into notches at the ends of the Aeads 
stone. Heavy masonry, previous to his time, is pre- 
sumed to have been Cyclopean ; that is, the heavy | Fig. 5878. 
blocks were fitted together by adapting to each other ' 
in the wall such faces as they already possessed. 
After Sesorthus, if indeed we make this exception, 
the Pheenicians are entitled to the credit of the use 
of the stone-saw, for these skillful navigators and 
mechanics erected the temple of Solomon of stone 
sawed within and without. This was in advance of &— 
the instances which we find described by classic — 
authors. = 
Pliny informs us that he knew of no building faced with 
marble of greater antiquity than the palace of Mausolus, king | 


Fig. 5876. 


Stone- Saws (Elevation) 


| 55; these are kept asunder by the pole c, which rests at each 
end against a loose block of wood termed the bolster. The blade 
is strained by a chain d, which is in two parts con- 


~— | nected by a rod having a right and a left hand screw- 


Stone Circular- Saw. 


| thread cut upon it, which enter the hollow screws in the nuts 

= ee. The screw has holes, into which a lever may be inserted 
—_ in order to tighten the chain. 

Tulloch’s Stone- Saw. Tulloch’s stone-saw (English) has a framework of iron; the 
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mane in which the frames } } slide; these passing under and over 


ts aa ha 
rollers at lower ends, upon which the frame ¢ con- 
pee Be the saws rests. The saws are held between clamps, 


having hooks, by which 


they are attached to the 
frame 5; they are 
strained , and 
kept eq tly apart 


slabs to be sawn. The 
saw-frame is traversed 
by a jointed connecting- 
rod, attached by an ad- 
justable loop to a long 


suspended by chains, and are counterpoised, they and the saw- | 
frames having sufficient preponderance to descend as the cut-_ 


eave 


ting proceeds. The trough d contains water, which flows through 


a number of apertures into the sand-box ¢, where it is con- 


ducted through curved channels conveying the sand to 
openings, whence it may drop into the kerfs made by the 
saws. 


In Figs. 5877, 5878, the saws are arranged in 
being adjustable as to distance according 

to the thickness of slabs required. Each saw is 
strained between stirrups at the respective ends, 
attached to the frame, which is suspended by 
rods in such a manner as to admit of a free 
horizontal reciprocation. The saw-frame is at- 
tached to a cast-iron box, which is movable 
upon @ vertical post, from whence it receives its 
g motion. Two sets of saws are 

shown in the illustration, moved by means of a 
crank pooh the intervention of a swinging 
frame. Md “A — a are attached two 
polishing-bloc which reciprocate upon the 
to which is imparted a motion in a direc- 

tion at right angles to the former. This prevents 
the worker from wearing the marble into grooves. 
The saws are guided between vertical posts, and 
receive sand and water from a reservoir and 
ig. 5879 shows a gang of circular stone-saws 
mounted on a bench having rails, upon which 
a carriage is traversed by a weight and cord 


pulleys. The saw-spin- 
dle is rotated by band 


Fig. 5882. 


and pulley in such a 
direction that the saws 
may have an upward 
cut, acting against the 
end of the stone as it is 
pressed against them 


by the forward move- ’ Me 


ment of the carriage. 
For circular work, 
such as the tops of cir- 
cular tables, disks for 
bosses or ornaments, 
lamp-bases, ete., a cyl- 
indrical saw is em- 
ra big similar in prin- 
ciple to the crown-saw. 
For small work, hollow 
cylinders of sheet-iron 
a are employed. For 
large circles, segmental 
cutters ,adjustably fixed , 
upon the arms of a 
cross piece, are used. 
In either case, the ver- 
tical spindle c is ro- 


tated by a belt and pulley, the weight of the spindle and pul- 


Stone- Sawing 
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Gilmore’s Millstone Saw- Drill. 
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the furrows in buhr-stones, dressing building-stones, fluti 
columns, and making moldings. The view shows side and en 
elevations. 

Diamond-drills are described in Hermann’s French patent, 
March 31, 1855. See DIAMOND-DRILL. 

Fig. 5883 shows a stone-sawing machine having a circular 
blade in a frame, which may be raised or lowered, to bring the 
saw to cut at the required depth. The stone is dogged upon a 
reciprocating bed beneath, in the manner of a planing-machine. 
com various adjustments will be easily understood from the 

gure. ’ 
| Fig. 5884 shows a number of ways of fastening the black 
% diamonds to the steel blade. 
/ a shows Drake’s patent, April 11, 1865. 
b b' are Young’s patent, June 8, 1869. 
ec', Young’s patent, October 12, 1869. 
d d' d', Young’s patent, February 1, 1870. 
e, Young’s patent, September 27, 1870. This has a recipro- 
| cating motion. 


WH 


a Yy “ 
the = 
Wiens 


J, Young's patent, October 18, 1870. This also reciprocates. 
g, Gear’s patent, April 16,1872. This is a gig-saw, having 
_ vertical reciprocation. 
| hA!, Emerson’s saw, April 25, 1871. 
i i‘, Emerson's, June 4, 1872. 
jj 7", Smith’s, May 27, 1873. 
k, Husbands’s, January 20, 1874. 
il', Emerson’s, for circular and straight saws respectively. 
, m, Husbands’s, January 20, 1874. 
n, Branch’s, March 3, 1874. 
o, Emerson’s, May 26, 1874. 
bi he Husbands’s, June b 1874. 
| q, Emerson's. 
r, Husbands’s, June 23, 1874. 
s, Emerson’s. 
t, Dickinson’s, August 11, 1874. 
It will be perceived that some of these imbed the diamond in 
the saw by sockets, rings, or solder; others p it by fingers 
_ which are clamped in sockets ; others grasp it by wedges in the 
| slot, or by clamps which are themselves jammed by wedges, 
etc. 


Stone-sep’a-ra’tor. A machine for separating 
stones from clay or sand; for conerete or brick- 
| making. ; 

Fig. 5885 shows a dry-clay pulverizer and stone-separator, in 
| which the ground clay from thie mill at the right is carried into 


Fig. 5885. 
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Clay-Pulverizer and Stone- Separator. 


| a revolving screen, in which is a shaft with stirrers rotating at 
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° _a different gare While material of a given fineness passes 
Modes of Fastening Diamonds in or to Stone- Saws. arp oe the holes in the screen, the stones are discharged at an 
’ end spout. 


‘Jey being relied on to keep the saw to its work, and a cord and Fig. 5886. 
lever are employed to lift it when required. iz 
The machine, Fig. 5881, is designed for sawing taper slabs by See 
means of two sets of saws operated from a single crank. 
The saws aa a’ a’ are secured to the fender- 
bars bb b'b', and those of the one set are ad- 
justed at any angle with those of the other by 
the lateral movement of the fender-bars cor- 
responding to the relative inclinations of the 
guides c c c'c', which may be secured in the 
required position by bolts near their ends passing © 
through slots in the rails dd’. The two sets of =| 
fender-bars are connected by links ¢ ¢ e' e’, so that 
4 gooey of one ee og ler 
other, and at the same e motion is im — é ‘ 
to both by the connection of the crank with a Stone- Sorting Machine, 
post f attached to the first set of fender-bars. : . 
Stone-sawing machines of the highest class are made by fur- Stone-sort’'ing Ma-chine’. A machine havin 


nae oily tient aie cating s@W5 | an inclined iron cylinder perforated to allow stones o 
James T. Gilmore of Painesville, Ohio, No. 38,670, May 20,| given sizes to escape. The machine has three sec- 
1868, has a circular revolving plate or disk, armed with | tions of varying fineness of mesh, the crushed stone 
hor a Snel tie aatvne to oan tn Pig. OR being fed in at the fine end, in the manner of a flour- 
is described as adapted to leveling the surface of, and cutting | bolt, and sorts into three sizes the pieces not too 
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large to fall through. These larger pieces pass all the | it to form a fine thin glase on the ware, which resists ordinary 


way through, and are discharged at the end of the acide. 


cylinder. 


The labors of Wedgwood date from about 1762, 


Stone-ves'sel. The breakwater of Cherbourg, ; and the art attained great excellence under his fos- 


France, was commenced in 1786, and was never com- 


' tering care, ingenuity, and taste. We quote from 


pleted according to the original design by De Ces- , Aiken : — 


sart, but during the nine following years, 100,000,000 | 


cubic feet of stone had been deposited in and around 
the 18 timber cones which formed the nuclei for the 
stone piles. 


De Oeazart’s machine for throwing large stones into the sea 
consisted of a pon- 


toon carrying an in- Fig. 5887. 
clined plane made 
at an angie of 22° ata ieee ee 
The deck a level hae 
6 feet In 


width, to carry the 
stone. In the floor 


De Cessart’s Stone- Boat. 


A gib, moving on a pivot and furnished with hoisting-tackle 
was employed to hoist the stones from the lighter which carried 
them to the spot. Two wheels and axles worked the rope. The 
wheels were 12 feet in diameter, the axles 1. 

Iron grapplers and chains first lifted the stone from the 
lighter, and when the necessary hight was obtained, the gib 
was swung back {nto the position shown in dotted lines. By 
loosening the tackle a little, the stone was deposited on the 
platform rollers, along which it traveled until it reached the 
discharging-chute, which precipitated it into the sea. 

Iu transporting and depositing the stones used in making 
the Plymouth Breakwater, vessels were employed having a pair 


Fig. 5888. 


Plymouth Stone- Boat. 


of longitudinal tracks on each side of the ship, on each deck. 


On these tracks were trucks which held the stone, which were | 


dumped at the stern, to which the trucks were conducted, one 
at a time, and tilted by tackle. At the stern of the boat was an 
inclined plane, by which the loaded trucks reached the lower 
deck, and another inclined plane led from the upper deck to 
the opening in the stern, which was exposed when the shutters 
were lowered. These shutters were supported by chains, and 
formed chutes. 


Stone’ware. A grade of ceramic ware of great 
hardness and value. 


The stoneware of London is made of pipe-clay from Dorset- 
shire and Devonshire, calcined and ground flint from Stafford- 
shire, and sand from Woolwich and Chariton. The dry clay is 
pulverized and sifted. The ingredients are compounded in dif- 
ferent proportions, according to the fineness of the ware, its 
size, and pu. - The round articles are turned on a wheel, 
dried, and shaved in a lathe. Articles of other shapes are 
molded. The articles are then stacked in the kiln, with pieces 
of well-sanded clay placed between them, to prevent their ad- 
hering. <A slow fire dissipates the moisture, and the heat is 
then raised until th flame and ware have the same color. 

The glaze is then added by pouring 20 or 30 ladlefuls of com- 
mon salt into the top of the kiln. This is volatilized by heat, 


{ 


‘most perfection of which it was capable. For this he spared 


** With a liberal ambition far above the mere love of gain, his 
ruling object was to carry the art that he practiced to the ut- 


, neither time, nor labor, nor expense ; and his splendid success, 
| fuciting others to follow in the same track, has secured to his 
| country a most important branch of internal and foreign com- 
merce, and has placed his name forever among the worthies of 
the British nation 
‘* He perceived that the defects of the delft-ware, at that time 
the only species of pottery employed for common domestic pur- 
( poses, were the softness and looseness of texture of its body, 
‘which obliged the potter to make it thick and clumsy and 
heavy, in order to ensure to it a moderate durability ; and that 
' {ts porousness, as well as its dirty gray color, required a thick 
coating of white enamel, which added still farther to ita bulk 
| and weight, and which, containing a large proportion both of 
‘lead and arsenic, was hardly safe for culinary use. He began, 
| therefore, by inventing a body for earthenware, which at the 
same time should be white and capable of enous a very high 
; degree of heat without fusion, well knowing that the hardness 
of the ware depended upon the high firing to which it 
—> had been subjected. For this purpose, rejecting the 
“+ common clays of his neighborhood, he sent as far as 
Dorsetshire and Devonshire for the whiter and purer 
pipe-clays of those counties. For the silicious in- 


tlints calcined and ground to powder. 

‘“ It might be supposed that white sand would have 
answered his purpose equally well and have been 
cheaper ; but being determined to give the body of his 
ware as great a degree of compactness as possible, it 
was necessary that the materials should be reduced to 
the state almost of an impalpable powder ; and calcined 
flints ure much more easily brought to this state by 

grinding than sand would be. The perfect and rh mix- 
ture of these two ingredients being a point of great importance, 
he did not choose to trust merely tothe ordinary mode of tread- 
ing them together when moist; but having ground them be- 
tween stones separately with water to the consistence of cream, 
; he mixed them together in this state by measure, and then 
evaporating the superfluous water by boiling in large cisterns, 
he obtained a composition of the most perfect uniformity in 
every part. By the combination of these and other ingredients 
in different proportions, and exposed to different degrees of 
‘heat, he obtained all the variety of texture required, from the 
_ bibulous ware employed for glazed articles, such as common 
plates and dishes, to 
the compact’ ware 
not requiring glaz- 
ing, of which he made 
mortars and other 
similar articles. 
‘*The almost in- 
__ fusible nature of. the 
—= body allowed him 
also to employ a 
thinner and less fusi- 
ble glaze, that is, one 
in which no more 
lead entered than in 
common flint-glass 
and therefore incapable of being affected a any articles of food 
contained or prepared in such vessels. ith these materials, 
either in their natural white or variously 
, colored, — black by manganese, blue by 
_ cobalt, brown and buff by iron, — he pro- 
| duced imitations of the Etruscan vases and 
of various other works of ancient art, such 
as the world had never before seen, such 
as no subsequent artist had ever attempt- 
| ed to rival. 
| ‘In table ware, for many years he led 


the way almost without a rival ; but the 
immense demands occasioned by the suc- 
cessive improvements of this article which 
first put down the use of delft, and then 
of pewter, gave ample room to men of 
capital and skill to enter the field of profit 
and competition. Much good has hence 
resulted; many subordinate improve- 
‘ments have been effected and are almost 
daily cpa but it is to be regretted 
that many of the most modern ones have 
| Feference rather to cheapening the price 
| than improving the quality of the ware or 
even keeping it up to the original stand- 
b) 


gredient of his composition, he made choice of chalk- . 


becomes attached to the surface of the ware, and is decom- | , 
posed, the muriatic acid flying off and leaving the soda behindi Stone/ware Fil’ter. A sim- 


ere 
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Fig. 5890. 
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Stone- Workers’ Tools. 


ple filter consists mainly of two stoneware vessels, 
the one being placed on the other, and the lower 
on a stand or table. The water is placed in the 
vessel a, and thence percolates through the sponge }, 
which detains large impurities, thence through a 
perforated earthenware plate, 6 inches of charcoal, 
and a second plate, reaching the lower vessel, whence 
it is drawn as required, by means of the faucet. 
Stone-work’ing Tools. 


Figs. 6890, 5891, show groups of stone-workers’ tools. 
a, square etching-needle. 
b, marteline-chisel. 
c, toothed chisel. 
d, marteline-chisel. 
é, puncheon. 
, &, scrapers for sinking flutings. 
A 1, etching-needles, called houguettes, partly flattened, and 
sharp. 
j, hook for leveling cavities. 
k, round-nose chisel, for leveling cavities. - 
l, sharp-edged notched scraper, for sinking flutings. 
m, half-round rasp. 
n, round file. 
O, flat file. 
p, German half-round rasp. 
qg, 7, safe-side rasps. 
s, ¢, marteline-chisels. 
u,v, puncheons. 
w, Zz, ¥, parting-tools, with curved ends in rasp or file. 
z,a@', prarers and burins. 
of c', houguettes, or etching-needles. 


ave. 


w' iy 


d' e', gravers and burins. 

f', parting-tool, with curved rasps. 

g! to t', molding-chisels and scrapers having edges, 
of varying patterns. 

u!, wimble, for drilling. 

v', stone-worker’s bench. 

z’, marteline-hammers. 

y', square. 

z', triangle. 

a", bevel. 

5! cl d!', rules and straight-edges. 

eft fil g' saws of various sizes and construction. 

Alt gt 4g" her compasses of various sizes and forms. 


v'' ladle for feeding sand and water to the saw. 
w'! z!', hand-saws, 


Stook. (Husbandry.) <A collection of sheaves 
set up together so as to be mutually supporting. The 
more usual word in the United States is a shock. 
See SHOCK. 

Stool 1. (Furniture.) A kind of seat; usually 
a circular block supported on three or four legs. 

Stools are known by construction, as folding ; or 
by purpose, as camp, night, foot, mano, etc. 

2. (Agriculture.) A frame of four growing corn- 


Stone- Working Tools. 
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a 


at tied together to form a support for a corn- 
ock. ; 

3. (Shipbuilding.) a. (pl.) Chocks beneath the 
_ transoms for the attachment of the fashion-pieces. 

b. A piece of plank fastened to a ship's side to re- 
ceive the bolting of the gallery. 

c. A small channel on a ship's side for containing 
the dead-eyes of the back-stays. 

4. The sill of a window. 

5. A decoy-bird. 

Stop. 1. (susic.) a. A device for changin 
the tone of a wind-instrument by directing the win 
to certain optional series of pipes or reeds of differ- 
ent tones; such asprincipal, flute, diapaso, etc. 

b. A set of pipes in an organ, of given quality and 
embracing all the tones and semitones within the 
range for which ne are constructed. By means of 
a variety of stops t 
ity of tone, the power of sound, and the compass of 
the instrument. 


Stops, so called, were first introduced into harpsichords about 
the middle of the eighteenth century. They were worked by 
pedals, and known as the forte, soft, and buff. The first lifted 
the dampers; the second partly stopped the vibrations of the 
strings; the third interposed a piece of cloth or buf leather be- 
tween the strings and the jacks, This was apparently the origin 
of pedals. 

The stops of an organ are mouth and reed. The mouth-stops 
are divided into foundation or octave stops and mutation-stops. 
The foundation-stops are open or closed; the latter, called bour- 
dons, are an octave above the open pipes of the same size. 

The mutation-stops have this peculiarity that they give above 
each sound its third, its fifth, its tenth, in such & way as to 
represent by the action of several small pipes the aliquot parts 
or harmonics of the large pipe. 

The names of the stops of each class, mouth and reed, and 
their sub-classes, are numerous. See Rimbault, *‘ On the Or- 

n.”? 

As different stops vary in pitch and in timbre, a key will 
ee different notes and tones according as different stops are 

wo. 

The stops which sound the fundamental note are denomi- 
nated unison, and agree in pitch, although they differ in timbre. 

Stops sounding an octave above the unison are 
termed octare, and those sounding an octave below 
it are called double ; as diapason, double diapason, 


etc. 

Stopa with open or closed pipes are so denomi- 
nated, as open diapason, closed dtapason. 

Principal is a stop whose name indicates that {t 
is the first stop tuned, the other stops being tuned 
from it. 

Diapason-stops extend through the whole scale 
of the instrument, as the name implies. 

Some stops are known by the interval which any 
note of the given stop makes with the fundamental note cor- 
responding to the key struck, as twelfth, fifteenth, etc. 

The following stops are those in common use : — 

1. Open diapason: has metallic mouth-pipes, open at the 
i fi end. 

2. Stopped diapason: wooden mouth-pipes, in unison with 
1, and having tompions in the upper end. 

3. Double diapason: wooden mouth-pipes, open, pitched an 
octave lower than 1. 

= aaa, metallic mouth-pipes, pitched an octave higher 
than I. 

5. Dulciana: an open metallic mouth-pipe, tuned in unison 
with 1, and having relatively long and narrow pipes. 
6. Tweifth: metallic mouth-pipe, tuned a twelfth above 1. 

7. Fifteenth: metallic mouth-pipe, tuned an octave above 
principal, 

8. Flute: wood or metal mouth-pipes, in unison with principal. 

9. Trumpet: reed-pipes of metal in unison with 1. 

10. Clarion, also called octave-trempet : metallic reed-pipes, 
tuned an octave higher than trumpet. 

11. Bassoon: reed-pipes in unison with 1, but extending 
er a part of the scale. 

emona (krum-horn): reed-pipes in unison with 1. 

13. Oboe: reed-pipes in unison with 1. 

14. Vor humana: reed-pipes in unison with 1. 

Many others might be mentioned of peculiar tone, as clarinet, 
cornet, vox celeste, etc. 


Compound stops consist of several sets of stops aggregated to | 


form harmonic combinations. Such are the sesqutaltera, cor- | 
| is necessary to set backward the Jacquard guides. 


nes, mized. 

It will be noticed that a number of the above are described 
as reed-pipes in unison with 1. The cause of the difference in 
timbre, or quality of toue, may be partially in the tongue, but 
is mainly produced by varying the form of the tube. The 
tubes have varying lengths and proportions, more or less 


e organist can change the qual-. 


elongated, with swells and other peculiarities which affect the 
character of the tone emitted. 

Some large church-organs have numerous stops not here 
enumerated, such as the tierce, larigot, nineteenth, twenty-sec- 
ond, twenty-sixth, twenty-ninth, thirty-third, tuned at these 
intervals above open diapason. 

The organ of the church of S. Alessandro, In Colonna at Ber- 
gamo, built by Serassi in 1782, has 100 stops and 4 banks of 
keys. The Boston organ has 120 stops. See Orcan. 


2. (Nautical.) A projection at the upper part of 

a mast, outside of fhe checks. ce 
3. (Optics.) A perforated diaphragm between two 
lenses, to intercept the extreme rays that might dis- 

turb the perfection of the image. 
Stop-cock. A faucet in a pipe, to open or close 
the passage. 

Fig. 6892. The stop-valves of water- 
7 of mains usually slide against 
their seats, the . operative 
device being a screw, turned 


by ahandle. A turnkey inserted from above fits over 
the square of the screw, whose thread traverses in a 
nut formed by a projecting flange on the back of the 
valve, See STOP-VALVE. 


A, Gland Bib-Cock. B, Gland Stop-Cock. 
C, Smith and Rowe's Patent Stop-Cock. 


Stop-—cyl/in-der Press. (Printing.) One in 
which the impression-cylinder is stationary during 
the return of the bed. While the bed returns the 
next sheet is adjusted. See CYLINDER-PRESS ; also 
LirnoGRAPHICc Press, Fig. 2977. 

Stope. (Aining.) A horizontal,bed. To stope ; 
to excavate horizontally layer after fayer. 

Stop-fin’ger. A device in a silk-doubling ma- 
chine for stopping the motion of the bobbin if the 
thread break. See FALLER-WIRE. 

Stop-mo'tion, An arrangement in a machine 
by which the breakage of material in transitu, or 
the failure of supply of the material under treat- 
ment, causes an arrest of the motion. 

Such, for instance, is the attachment in power-looms and 


knitting-machines, designed instantly to arrest the movement, .. 


if at any time the spool become exhausted in the shuttle, or the 
yarn happen to break. A delicate metallic finger feels for the 
yarn at the very instant the shuttle completes its course. If 
the yarn is in its place it rests there, and the work goes on; if 
not, it makes an electric contact, and the power is paralyzed in 
an instant. Jn pattern work the advantage of such an attach- 
ment will easily be understood. No time is lost in studying to 
find where the pattern began to be interrupted, and no trouble 


Fig. 6804 is a stop-motion for warps of looms. 

It has a series of pivoted wings K K from which warp-sup- 
porting rods or threads are suspended. So long as the warp- 
supporting rods or threads are kept tense by the warp-thread, 


they hold the wings in such a position that the same do not in- 
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STOPPER. 


Looms. 


Warp- Thread Stop - Motion for 


terfere with the motion of a rising and falling flat board; but 
as s00n as & warp-thread breaks, it will cause the release of a 
warp-supporting rod or cord, whereupon the wing from which 
the same is suspended will swing upon its pivot, so as to arrest 
the downward motion of the 
flat board. The stopping of 
the flat board causes a verti- 
cally moving shaft to oscillate 
and thus impart motion to a 
lever, which, by means of 
cords, a sliding-frame, a stop 
and bell-crank lever, is con- 
nected with a sliding -rod 


Fig. 5895. 


Weft- Thread Stop-Motion for Looms. 


which operates the belt-shifting lever. As soon as the rod is re- 
leased by the withdrawal of the stop, it is moved by the action 
of a spring, so as to shift the belt to a loose pulley and thus 
stop the loom, the batten being simultaneously arrested by a 
stop on said rod. 

ig. 5895 shows a set of devices design®d to stop the loom 
when the weft-thread breaks or gives out; in this case the bars 
of the grid on the lay are allowed to pass the weft-fork, ang a 
lever is thus allowed to drop so low as to be struck by the 
wiper K, which pushes it and the bar forward until the shoulder 
strikes a lever, and by the intervention of another lever unlocks 
i oe i d work 

top-motions are also used in roving, spinning, and working 
machinery. See Fig. 6000. 


The stop-motion of drawing-machines is contrived to arrest 
the motion of the machine when a sliver breaks. This is ac- 
complished by causing the slivers from the finishing carding- 
engine to pass over weighted guide-levers, termed spoons, 
mounted so as to be capable of turning upon centers, and kept 
in a certain position by the tension of the fibers while being 
drawn. Should one of the slivers break, or a can become 
empty, the spoon falls, and a part projecting from its under 
side intercepts the motion of a vibrating bar, and this acts upon 
other apparatus which shifts the driving strap from the fast to 
the loose pulley. See Stopping MECHANISM. 

The electric stop-motion for fabric-machines is so arranged 
that, on the breaking of a single thread, the 
emptying of a bobbin, the accidental bending Fig. 5896. 
of a needle, or on holes being caused in the 
work by the knotting or thjnning out of a 
thread, an electric circuit is completed, which, 
passing through an electro-magnet, causes it 
to attract an armature, and so releases a lever, 
which, actuated by a strong ene withdraws 
aclutch through which motion is communi- 
cated to the loom, and the machine is instantly 
stopped. 
’ Fig. 5896 is a stop-motion for steam-engines, 
to come into action automatically in case of 
the failure or breakage of the governor. Com- 
bined with the governor is a coupling-sleeve 
with a-dog let in crosswise of the same, and a 
supporting-spring and button in such a man- 
ner that when the engine runs at its regular 
oper and the balls occupy their normal posi- 

on, the connection between the valve and 
governor-rod is not disturbed, and the valve 
remains open; but if from any cause the balls 
drop down, the dog will strike the button so 
that it is thrown back, and the sleeve is liber- 
ated from the rod of the governor, allowin 
the same to follow the action of the spring js | 
close the valve, and thus stop the mo- 
tion of the engine. 


Stop’per. 1. (Nautical.) A 
short piece of rope having a 
‘knot at one end, with a laniard stop- Motion for Engine. 
‘under the knot; applied to 
shrouds, cables, etc., for various purposes. 

a. Of the anchor ; a rope attached to the cathead, 
and, after passing through the anchor-ring, made 
fast to a timber-head. 

b. Of the cable ; a deck-stopper is a ape attached 
to a ring on the deck, and lashed to the cable to 
prevent the veering of the latter. The cable-stopper 

as a hook and thimble at one end, and a laniard at 
the other, 

A. dog-stopper is clinched around the mainmast 
and secured to the cable. 

A wing-stopper is clinched to a beam. 

A clamp or stopper is used to secure a cable while fleeting it 
on the capstan, especially in hoisting heavy weights. 

The illustration shows the stopper by which the rope was 
clamped when hoisting the chains of the Menai Suspension 
Bridge. One end of the chain was carried Sie Bhaage strait, and 
attached to that which hung perpendicularly from the opposite 
pier. The hoisting power was 4 re a each worked by 82 
men, and assisted by powerful tackle. Kach chain weighed 
242,299 pounds, over 121 tons. As the rope coiled upon the 
capstan, it was necessary to fleet it back every 3 rounds, and 
the stopper was to prevent the fall of the rope from surging 
back. See also CABLE-STOPPER. 

c. Of rigging ; ari sing-stopper secured to stand- 
ing rigging above and below an injured part, so as to 
make the piece secure. It may be done by lashing 
‘era iy to each part, and then hauling taut by 
laniards. 

d. A piece of rope with a knot at one end and a. 
hook at the other, for various purposes about the 
deck. 
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2. (Railway Engineering.) <A trailing- brake 
formerly used on inclined planes. It was in the 
rear of the last wagon in ascending, and was thrown 

into action by the pressure 
Fig. 5899. of the cars, if the ro 

broke. It penetrated the 
ground and stopped the 
descent. Also called a 
trailer or cow. 

3. A plug to condense 
tobacco in a pipe. Fig. 
5898 shows a stopper at- 
tached to a spring-rod. 

4. A cork or plug for 
closing a bottle. Many 
materials and forms have 
been used. See BOoTTLE- 
STOPPER ; FRUIT-JAR. 

Fig. 5899 is Matthews’s bottle-stopper for aé¢rated liquids. 
It is of giase, with a gasket of caoutchouc, and was perhaps the 
first ae eee longer than the internal diameter of 
the bottle, so that it cannot tip over. 


The gasket may be compressed in one direction, but not in 
the other, so that it may be forced in, but not blown out. 


Stop’per-bolt. (Nautical.) A large ring-bolt 
driven in the deck of a ship before the main-hatch, 
for securing the stoppers to. 

Stop’per-hole. (Puddling.) <A hole in the 
door of the furnace through which the iron is stirred, 
and the operation observed ; it is sometimes stopped 
with clay : hence the name. 

Stop’ping. 1. (Mining.) a. A door in a drift 
or gallery which sfops the passage of air at a certain 
point, being a part of the artificial ventilation sys- 
tem of a mine. 

6. Cutting down mineral ground with a pick. 

2. (Dental Surgery.) Material for filling carious 
teeth. The holes are cleared of carious matter by 
instruments called burs, excavators, drills, chisels, 
etc. Among the filling materials may be cited : — 


Gold. 
' Silver. 


Tin. 

Amalgams of silver, tin, or cadmium. 

Os artificial: oxychloride of zinc mixed with a liquid. 
Poil: gold or tin. 

Hill's stopping: india-rubber and silex. 


3. So beans Covering with varnish such parts 

of an etched plate as may have been sufficiently bzt- 

ten in with acid ; the remaining portions are then 

= co exposed to acid to deepen the lines. See 
TCHING. 

4. Patching incomplete work with cement, such 
as gaps made by the spalling of marble or stone, of 
veneer, etc. Badigeon. 

5. (Farriery.) A pad or ball occupying the space 
within the inner edge of the shoe, around the frog 
and against the sole. Its object is to keep the parts 
in a moist condition, similar to that which they pos- 
sess in a state of nature, where the hoof is not lifted 
clear of the ground by a shoe, but the sole and frog 
come in contact with the damp earth and verdure. 


Diekenson’s a ee patent, some 50 years since, consisted In 

g a piece of stout leather over the whole bottom of the 

foot, and nailing the shoe thereupon. An angular plate of 

iron is riveted to the outer surface of the leather, over the frog, 

whose form it imitates. Beneath the leather is packed a quan- 
tity of aponge which absorbs and retains moisture. 

A common practice with horses habitually stabled, and where 
great care is exercised, is to stop the feet after coming from 
work, a composition of cow-dung and clay being used Several 
devices for stopping the feet of horses have been suggested, and 
a number patented. Pads of india-rubber, felt, sponge, cork, 
etc. : 


Stop’ping-brush. 1. (Hat-making.) A brush 
used by hat-makers when oe at the ballery, to 
sprinkle boiling hot water upon the napping and the 


STOP-VALVE. 


hat body to assist in uniting them as they are worked, 
pressed, and rolled by the hand, the glove, and the 
rolling-pin. 

2. (Engraving.) A camel’s-hair brush, used by 
engravers in stepping out portions of etched plates. 
See ETCHING. 

Stop’ping-knife. The glazier's putty-knife. 

Stop’ping-mech/an-ism. An automatic de- 
vice in machinery by which the motion is stopped if 


a thread (for instance) should break. Automatic. 


| stopping-mechanisms are applied to looms to arrest 
‘the motion of the machine if the weft-yarn break 
‘or the shuttle be emptied ; to spinning-machinery, 
if the roving or thread should break. See Srop- 
MOTION. 


Fig. 5900 is a stop-mechanism for railway-heads of spinning- 
machines, designed to shift the belt and stop the machine when 


| 


Stop- Mechanism for Spinning- Machines. 


the sliver passing between the condensing or delivering rolls is 
above or below a given thickness, A rise or fall of the upper 
roller above or below a certain point moves a lever and raises a 
tripping-dog into contact with a ratchet-wheel. 


Stop’ping-off (Founding.) A term at lied to 
the filling up with sand of a portion of a mold, when 
the casting 1s desired to be smaller than the pattern 
from which the mold is formed. It is in opposition 
to cutting out, when a portion of sand is removed, 
so as to enlarge the mold to represent an addition to 
the size of the pattern. 

Stop’ping-out. (Engraving.) Covering with 
varnish any rtion of an etched plate which has 
been corroded to a sufficient extent ; after the stop- 
ping-out, farther portions are deepened by a repeti- 
tion of the process called biting-in. See ETCHING. 

Stop’ping-up Pie/ces. (Shipbuilding.) Tim- 
bers placed on the middle part of the bi/ge-ways, to 
meet and support the bottom of the ship. They 
form a part of the cradle. 

Stop-plank. (Hydraulic Engineering.) One of 
a set of planks to occupy vertical grooves in the win 
wales of a lock or weir, to hold back water in case o 
temporary disorder of the lock-gates. 

Stop’ple. A stopper, cork, or bung, fora bottle, 
jar, keg, or cask. See STOPPER ; BOTTLE-STOPPER. 

Stops. (Nautical.) The square projections or 

‘shoulders left on the outsides of the cheeks at the 
upper parts of the hounds. 

top-valve. 1. (Hydraulics.) A valve which 

' closes a pipe against the passage of fluid. The large 

‘valve used in water-mains is known by this name. 

It is usually a disk which occupies a chamber above 

the pipe when the passage-way through the latter is 

open, and is driven down by a screw to stop the 

aperture, its face being pressed against the seat by 

ithe contact of the rear with wedging abutments. 
; e 
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STORM-DRUM. 


The smaller device, with a spigot, is called a Srop- 
cocK (which see). See also THREE-WAY VALVE. 


In Kearney’s stop-valve for water-mains (Fig. 5901), the cas- 
. ing a has a circular opening 

for the ends of the supply- 
ipe bb. cis the valve, which 
fs raised or lowered by means 
sae of the screw d. When open, it 
slides into the chamber at the 
bottom of the casing, leaving 


to open it the worm ¢ is 
wg thrown into gear with 
the worm-wheel /, and 
JA when it is started the 
worm may be thrown 


applied directly to the 
the labor of open- 


Kearney’s Stop- Valve. 


valve under great pressure, and the opening being effected very 
gradually at first, avoids the danger of bursting the pipe by sud- 
den pressure. g is a cock for drawing off or forcing out any 


Fig. 5903. 


Stop - Valve. 


foreign matters which may collect at the bottom of the valve- direction of the wind in 


ng. | 
Fig. 5902 is the McClelland valve. It is a hollow cone, the | 
hollow being of a diameter greater than the bore of the pipes. 
The body of the valve is cast upon and within bronze rings, | 
which serve for bearings. 
Fig. 5903, A, B. The gate 
when raised is received in 
a box above the pipe-joint 


operates the gate is turned 
by a hand-wheel, and an 
indicator a shows its posi- 


moved; when the gate is 

shut down, wedges within 

the casing 6 enter between 

the two wedges c c’, forcing 

the two faces against their 

proper ier surfaces, to 
t 


eakage. 

Fig. 5904, D, E. A per- 
spective and section of a 
small stop-valve having a 
wedge-shaped valve, whose form renders it self-packing. 

2. (Steam-engineering.) Stop-valves, or communi- 


Stop- Valve. 


the water-way clear; in order | 


out of gear and power | the works (or a 
screw. This lessens | 
ing and closing the | pressing in an 


\ x 
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McClelland’s Stop-Valve. 


| 6. A semaphoric de- ¥ 


| of which, or both simul- 


b. In A, the screw which | 


cation-valves, are fitted in the steam-pipes where 
they leave the several boilers, 

and in the connecting-pipes be- 
‘ann the boilers, in such a = 


manner that any boiler or boil- 
ers may be shut off from the 
| others, and from the engines. 
_ In Fig. 5905, it is designed that the 
bore of the pipe, chamber, and open- 


ing in the valve-seat 
shall be the same. 


Stop - watch. 
A watch in which 


~~ of them) may 
stopped by j \ 
exterior = Z 
pin.Used — Stop- Valve for Steam-Enginery. 


in timing 
races, etc. ‘The most improved form is the 


Swiss Stop. 


independent-seconds watch. See INDEPEN- 

DENT-SECONDS WATCH. 

Stop-work. A device attached to 

the barrel of a 

watch, musical- 

box, or springs SS, 

clock, to eat , 

late the winding \ 

of thespring and , > | 

revent  over- Wi Ip 

india The | Z 
middle turns of the spring English Stop. 
are most equably efficient, 
and it is better to so organize the stop that the 
strongest and weakest powers of the spring be re- 
jected. This is particularly necessary in watches 
destitute of the /fusee, which is a conical wheel, 
whose office is to regulate the action of the spring 
lon the train. 

Storm-drum. A signal. 

vas drum, distended by 
hoops. 


a. A painted can- 


vice of Admiral Fitzroy, 
consisting of a hollow 
eylinderand cone, either 


taneously, may be sus- | 
pended from a mast or 
staff; their positions 
denoting the probable 


an approaching storm. 
Thus: Cone point up- 
ward, to the right of 
the staff, northerly gale. 
Cone point downward, Admiral Fitzroy’s Storm- Signal. 
to the left of the staff, 

southerly gale. Cylinder above : expect dangerous 
winds from both quarters successively. Upright 
cone above cylinder: dangerous wind expected from 


tion in the pipe. Bhasa north. Reversed cone below cylinder: dangerous 


double gate, shown at C,) wij th. 
eth cia ct as a wind expected from sonth 


| It took some time to inspire the sailors with confidence in 
_ the storm-signals of Admiral Fitzroy , but in 1864 it was found in 
England that fifty per cent, at least, of all the storm-warnings 
‘had proved correct, and in 1865 that seventy-three per cent had 
| been fully verified. In France, during the years 1865, 1866, out 
of one hundred warnings sent, seventy-one were realized the 
first year, and seventy-six in the second year; and out of one 
| hundred storms which occurred, eighty-nine were signaled dur- 
ing the first winter, and ninety-four during the second. The 
North German ‘‘ Seewarte ’ mentions that out of thirty storm- 
| warnings hoisted at Hamburg, ninety-four per cent were cor- 
rect. The system in the United States is gaining the confidence 
| of navigators, and is yearly growing more correct. A number 
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of disastrous storms have been predicted with marvelous pre- ( Car-heater. Grid. 
‘cision from Washington, and our daily weather-forecasta very | Car-stove. Griddle 
seldom fail to express the general atmospheric conditions, and | Carving-table. Gum-pot. 
usually fore-announce the changes to within | Censer. Hastener. 
Fig. 6908. an hour or two of their occurrence. Chafer. Hearth. 
eit Chafing-dish. Heat-engine. 
Storm-glass. A tube containing | Charcoal-furnace. Heating-apparatus. 


a liquid holding a solution which is 
sensible to atmospheric changes. In 
clear weather the substance is said 
to settle near the bottom of the tube, 
the liquid remaining comparatively 
clear; previous to a storm the sub- , 
stance rises, causing the liquid to 
present a turbid and flocculent ap- 
im pearance. It is sometimes, as in the 
fig illustration, mounted on a back and 
@ associated with a thermometer. A 
thin bladder is tied over the top. 


I 


+ 


The solution is: — 
Camphor.........seeeee. 2 dr. 
NICE) cs one eee eens 1} dr. 
Sal. QO deca ciuuwewes ¢ 1 dr. 
Proof spirit.......0...... 2} fluid oz. 


Storm-kite. ‘A contrivance for 
sending a rope from a stranded ves. | 
sel to the shore. An anchor-bail is | 
frequently used from the shore to the 

| 


vessel. See ANCHOR-BALL. 
Storm-pane. A supplementary, 
framed sheet of glass, to substi- 
tute, in an emergency, for a broken pane in a light- 
house. | 
Storm-pave'ment. (Hydraulic Engineering.) | 
The sloping stone paving which lines the sea-face of 


Storm - Glass. 


piers and breakwaters. The breakwater glacis. 

Storm-sail. (Nautical.) A sail of reduced di- 
mensions and extra heavy canvas, for heavy weather. 
Thus we speak of a storm-jih, storm-trysail, etc. 

Storm-sig/nal See StorM-pRUM. 

Sto’ry. (Architecture.) The space between two 
floors of a building. | 

Sto'ry-post. (Building.) One occupied in sup- | 
porting the bress-summer when a window occupies | 
the whole front of the ground floor. 

Sto'ry-rod. (Building.) A rod equal in length 
to the hight of the floor, and having the hights of | 
the several steps of the stairs marked upon it. 

Stove. 1. A close fireplace for warmth or cook- 
ing. 

dn Asia and some parts of Europe stoves are made | 
of brick, or even of clay. In Germany they are fre- 

uently of tile, which is but a form of brick. In 
Bngland and in the United States iron is preferred, 
though steatite (soapstone) is sometimes used. For | 
burning hard coal, stoves are lined with fire-brick. 

Stoves are made specitically for wood or for coal ; 
they are also heated by charcoal, coal-oil lamps, or 
by gas, the construction being agreeable thereto. 
See HEATING-APPARATUS ; HEATING-STOVE ; FuR- 
NACE; and also under the various heads in the fol- 
lowing list of stoves and heating appliances : — 


Andiron. Bath-furnace. 
Air-heater. Bath -heater. 
Air-stove. Battery. 

Arnott'a stove. Blower. 
Asbestus-stove. Blow-up pan. 
Ash-pit. Boiler. Domestic 
Athanor. Boiler. Steam 
Autoclave. Boilery. 
Bagasse-dryer. Bone-black retort. 
Baker. Bookbinder’s stove. 
Balneum. Brazier. 
Banking-up Broiler. 
Bark-stove Calcination. 
Barrel-dryer. Caliduct. 
Base-burner. Calorifere. 
Base-burning furnace. Calorimeter. 
Base-burning range. Calorimotor. 
Base-burning stove. Camp-stove. 


Check-bridge. 
Chimney. 
Chimney-cap. 
Chimney-jack. 
Chimney-valve. 
Clinker-bar. 
Coal-oil stove. 
Coal-stove. 
Cockle. 
Coffee-pot. 
Coffee-roaster. 
Comb-pot. 
Condenser. 
Confection-pan. 
Cooking-range. 
Cooking-stove. 
Corn-popper. 
Coving. 

Cowl. 

Cresset. 

Cross- bearer. 
Crucible. 
Cucurbit. 

Cupel. 

Cupola. 
Curling-iron. 
Damper. 

Dead -plate. 
Deflagrator. 
Digester. 
Dish-heater. 
Draft. 
Drum-stove. 
Dryer. 
Drying-house. 
Drying-machine. 
Dry-stove. 
Dutch-oven. 
Eccalobion. 

Excg- boiler. 
Electrical heater. 
Elevated oven. 
Evaporating-cone. 
Evaporating-furnace. 
Evaporating-pan. 
Evaporator. 
Feather-renovator. 
Fender. 
Fire-back. 
Fire-bar. 
Fire-basket. 


Fire-box for locomotives. 


Fire-brick. 

Fire- bridge. 
Fire-cage. 
Fire-dog. 
Fire-guard. 
Fireplace-grate. 
Fire-pot. 
Fire-screen. 
Fire-top. 
Fire-tube. 
Firing-iron. 
Flat-iron heater. 
Flue 
Flue-brush. 
Flue-cleaner. 
Fluting-machine. 
Foot-stove. 
Foot-warmer. 
Fruit-dryer. 
Frying-pan. 
Fumigator. 
Funnel. 
Furnace. 
Furnace-grate. 
Galley. 

Gas blow-pipe. 
(ias-heated furnace. 
Gas-heater. 
Gas-retort. 
Gas-stove. 
Gauffering-machine. 
Glue-boiler, 
Glue-pot. 

Goose 


Grain-dryer. 
Grate. 
Grate-bar. 


Heating-furnace. 
Heating-pipe. 
Heating-stove. 
Heat-regulator. 
Hob. 

Hot-air apparatus. 
Hot-air furnace. 
Hot-air stove. 
Hot-flue. 
Hot-house. 
Hot-press. 
Hot-wall. 


Hot-water heating-apparatus. 


Hot-water pump. 
Hot-well. 
Hydrocarbon-furnace. 
Hydrocarbon-stove. 


Hy pocaust. 
Incubator. 


Troning-machine. 
Kettle. 
Kindler. 


Lamp-stove. 
Lard-boiler. 
Laundry-stove. 
Lumber-dryer. 
Lumber-kiln. 
Magazine. 
Magnzine-stove. 
Malt-kiln. 
Manure-desiccator 
Mercurial heater. 
Muffle. 
Norwegian stove. 
Nursery-lamp. 
Nut-roaster. 
Onst. 

Offal-dryer. 
Oven. 
Paint-burner. 
Pan. 
Petroleum-burner. 
Petroleum-stove. 
Plate-warmer. 


Popper. 


Portable boiler and furnace. 


Portable furnace. 
Portable stove. 
Pyrometer. 
Pyroscope. 
Radiator. 

Railway car-heater. 
Railway car-stove. 
Range. 
Range-atove. 
Reel-oven. 
Retiector. 
Regenerator. 
Register. 
Rendering-apparatus, 
Reredoa. 
Reservoir-stove. 
Retort. 
Retort-stand. 
Sad-iron. 

Sad-iron heater. 
Salamander. 
Saltern. 
Sand-bath. 
Set-pot. 

Shovel, 

Skillet. 

Skimmer. 

Biice. 


Smoke-consuming furnace. 


Smoke-house. 
Smoke-stack. 
Smoothing-iron. 
Smoothing-iron heater. 
Soap-boiler. 
Soap-kettle. 
Sorghum-evaporator. 
Spark-arrester. 

Spider. 

Stack. 

Stalk. 

Steam-cheat. 
Steam-cooking apparatus. 
Steamer. 


ni 
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Steam- eppri apparatus. Thermo-multiplier. 
Steam -kettle Thermoscope. 
Steam-pan. Thermostat. 
Steatite-stove, Thermoty pe. 

Stil. Thimble. 

Stove. Tinper’s stove. 
Stove-drum. Tire-heater 
Stove-tank. Toaster. 

Stow. Unit. 

Sugar-pen. Uptake. 

Teakettle. Urn. 

Test. Fire Vapor-burner, 
Thermal moter. Vapor-burning stove. 
Thermal unit. Ventilator. 
Thermetrograph. Vulcanizing-flask. 
Thermo- barometer. Warming. 
Thermo-electric pile. Warwming- 
Thermograph. Water- 
Thermometer. . Water-heater. 
Thermometric alarm. Wood-stove. 
Thermometric ventilator. Wool-drying apparatus. 


The laconicum, or heating-stove, used by the Romans in tlic | 


fourth apartment of their Therme, was so called se intro- 
duced from Laconia. It sent forth a dry hest, and was of a 
cylindrical shape. It was placed in one of the anglea of the 
apartment, and was heated by the flames of the Aypocuustum 
beneath. It had a cupola, open at top, and the heat adinitted 
from the Aypocaustum was regulated by a brazen damper it: the 
shape of a shield, according to Vitruvius, but of a globular 


shape in some cases, asin the baths of Titus, erected ailter the | 


death of that useful compiler. 

The apartment in which it was used was frequently called the 
laconicum, after the name of the stove. 

The bathers here took their sweat, and then, after oiling 
themselves, plunged into the cold bath of the adjacent /rigi- 
darium. The heat of the stove modified the temperature of the 
adjacent tepidarium. 

The laconicum, in some cases, was provided with niches, 
which were occupied by those requiring a dry bath. These 
niches were known as sudationes, or sweating-places. 

Stoves on the Continent of Europe have a double casing 
which surrounds the fuel-chamber. Into the interval between 

the casings air is admitted from the 
Fig. 5909. outside of the building, and from this 
space the heated air is conducted to 
the room. The stoves are generally of 
earthenware, being made round or 
equare, and are frequently constructed 
mainly of tiles. Some of them are like 
a small Aypocaustum, in which the 
ceiling of the fuel-chamber is supported 
by earthen pives, which conduct air to 
the chamber above. The fire is made 
around these pipes, heating their con- 
tents as well as the ceiling above it. 

In the stove shown in section (Fig. 
6909), the back and top of the fire and 
smoke chamber are surrounded by a 
metallic drum. The fire-chamber {s 
open in front, at once radiating heat 
directly into the apartment and adinit- 
ting the air to support combustion. The 


over a bridge a, are deflected down- 
ward and carriel away by a flue paas- 
ing through the beck of the drum. 
Air from the apartment enters the 
drum through an opening 0 in its 
bottom, and, becoming heated, is 
again returned through apertures 
Slove. in its top. The combustion-cham- 
ber should, of course, be made per-— 

fectly fire and smoke tight. 

The stove, Fig. 6010, has a roasting-chamber at front, pro- 
vided with doors, by opening which the meat may be expored 
directly to the rays of the fire. Doors above allow the heated 
air from this chamber to pass into the flue. 

The magazine-stove has been considered under several heads. 
The ATHANOR (page 175) is the earliest on record, having been | 
used by the alchemists of the Middle Ages to keep up a con- 
stant fire, the fuel in the elevated chamber settling into the fire 
as that in the grate was consumed. It was thus a base-burner, 
though its magazine was not central, like the modern. A base- 
burner stove (a) was shown in 1685 at the fair of St. Germain, 


in France, by M. Delasme (Fig. 5911). See pages 242 and 2275. | 


The first magazine and baze-burning stove of modern form 
was that of David Riz, English patent of April 28, 1770. It is 
shown at 6, Fig. 6912. The fuel-reservoir hasa cover, the stove 
is self-foeding, the grate is arched, the bottom layer of fuel only 


being permitted to burn. The heated products pasa up outside ; 


the fuel-chamber to the chimney. Between this up-cast space 
and the outside of the stove is a chamber in which air is hented. 


The fuel is prevented, by the grated side of the fuel-chamber, ' 


from spreading laterally. 


This latter feature is shown in Walker's English stove, 1842 ' 


(ec, Fig. 6912), and Littlefield’s, 1863, 1864 (Fig. 6913). 


| Next to Ris may be cited the Watt 


| The first ee 
' nated stove it would 


| termine, that is, 


products of combustion, after passing | 


Fig. 5910. 


s “al Bu 


— (oF 


Roasting- Stove. 


t of 1785 for a fuel- 


' reservoir steam-boiler furnace, in which the base of the fuel 
Fig. 6011. 


only was directly 
relagey to combas- 
tion (Fig. 6914). 


be difficult to de- 


one with mica win- | 
dows, to enable | 
the fire to shine 
through. The uses 
of mica are ve 
ancient, the lapis 
specularis of Pliny 
being probably 
| sheet-mica. 

The first instance 
at hand occurs in 
the English patent 

of Pollok, 1807 (Fig. 6915). It is shown in two forms; one asa 
projecting doce to an outstanding stove, and one as a ‘fireplace- 
stove, with three mica windows. 


Delasme’s Base- Burner (1685). 


Stratton, 1817 and 1822 (Fig. 5916), are other instances ; the: 


| latter being much like James Watt's device. 


Eliphalet Nott’s stove, Schenectady, New York, in use before: 


nat is shown at 
. , Fig. 6917. It 
oi known as the 
Saracenic grate, 
probably in refer- 
ence to the Atha- 
nor, or alche- 
/Mist’s stove, 
| Which has not 
passed entirely 
|out of knowl- 
edge, although 
the writer has 
_ failed to find an 
' illustration of it. 
| Even the ordi- 
nary dictionaries © 
recognize it, and © 
_ it ia described in 
Hebert’s ‘‘ Engi- 
neers Cyclopre- 
dia,’”?” London, 
1840, Vol. I. p. 109; Francis’s “ Dictionary of Arta’’; Parting- 
‘ton's Dictionary, 2 volsa.; Weale’s “ Dictionary of Terms in 
Art.” 
The Nott stove was patented in England in 1830, 1831. It is 
a base-burning illuminated stove, without an internal fuel- 
chamber. 
The Mott stove is shown at j, Fig. 6917, and had a suspended 
‘ magazine, and mica doors to the fire-chamber. 
The Harper and Walker stove (&, Fig. 6917, English) of 1839 ts 
a magazine base-burner, with a mica door to the fire-chamber. 
The Walker stove of 1842 had a tall central magazine with 
grated openings at its lower portion. 


Fig. 6912. 


Base-Burning Stores 


( Riz, 1770.) ( Walker, 1842.) 


| It had a central magazine with lid. 


The Cantelo stove (English patent) of 1846 (1, Fig. 5918) was: 
made for keeping s constant heat in the inventor’s incubator_ 


eee, 
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Walker’s French patent of 1849 (m, Fig. 5918) has the central 
-magasine and mica door. 

Fig. 6913. Grant’s English patent, 1850 (Fig. 
5919), has the magazine projecting 
into the a tags 

Liddel in 1862 (0, Fig. 6920) shows a 
bulged combustion-chamber, a flaring 
fire-pot, a sheet-iron outer cylinder, 
and a central magazine base-burner. 


Fig. 5914. 


; Magazine- Stoves. 
( Liddel, 1852.) ( Sexton, 1868.) 


There are in the United States about 350 foundries engaged 
in the manufacture of stoves and furnaces, using annually 
500,000 tons of iron. Of stoves alone it is estimated that the 

‘275 foundries en- 
in the Fig. 6021. 
usiness in 1871 
- roduced 2,200- 
ne- Stove. Base- Burning Furnace. stoves. This, 
( Little field, 1858.) ( Watt, 1786.) of course, does 
not include heat- 
He was the first to ventilate his magazines on top by allowing De ace In 
the gases to escape into the chimney. ' 1880, the esti- 
Littlefield, in 1858 (Fig 6913), had a grated fire-pot at the | mated number of 
lower part of the magazine-cylinder. stoves made in 
: = | this country was 

Fig 5015. oot 
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26,000; in 1840, ae it 
100,000 ; in 1850” | ei it 
76,000 ; in 1860, eal S 
1,000,000; in 

1870, 2,100,000, Magazine-Stove. Grated Fire-Pot Stove. 

—valued at  (Cantelo, 18659.) (Roney, 1861.) 

$ 87,600,000. The 

value of heuting-furnaces annually made in the country will. 

amount to $ 20,000,000. 


2. A room artificially heated to a high degree, 


iil) 
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HG 
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as, — 

BE 1 The room in which scoured Fig. 5928. 
Mica-Front Stove. Magazine- Furnaces. cloths are dried before bi:rl- 

(Pollok, 1807.) (Stration, 1817 and 1822.) _‘| ing and fudling. f 


The room in which pack- 
gee = (p, Fig. 6920), bad a covered fuel-cylinder in aged starch is dried. 


Cantelo’s U. S. patent in 1859 (Pig. 5921) shows a petticoat In many trades, articles 
fuel-cylinder projecting downward into the fire-pot. are artificially dried by a 
high heat, as bent wooden 
stuff ; figures of plastic clay ; 
crucibles ; enameled or var- 
nished metal-work, etc. 

3. (Founding.) The usual 
contraction for the drying- 
stove for cores and molds. 

4. The hot-house of the 
florist. The furnace which 
heats the forcing-house. 

5. (Pharmacy.) A cham- 
ber used in drying plants, ~——— ~ ba 
extracts, etc. = 

6. (Surgical.) A heated Bookbinder’s Stove. 
dry-air bath. The da- 


Magazine- Stores. conicum or calidarium of the Romans. 
(Nott, 1830.) ( Mott.) ( Harper and Walker, 1839.)| | A vapor bath. The tepidariam or vaporarium of 
Roney, in 1861 (Fig. 6022), had a grated fire-pot of larger | the Romans. 
demote than his ah a . meee or J 7. (Bookbinding.) A small gas-stove used for 


Magazine- Stoves. Basc- Burner. 
(Cantelo, 1846.) (Walker, 1849.) ( Grant, 1850.) 


.STOVE-BURNER. 
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heating the tools with which the covers of books are 
lettered and ornamented (Fig. 5923). 
Stove-burn/er. A gas-burner specially ar- 
ranged for heating. The Bunsen burner is preferred, 
as it gives a blue, smokeless flame, with great heat. 
Its due performance depends upon the proper ad- 
mixture of and air. If gas be in excess, the 
flame gives light and smoke and little heat. If air 
be én excess, the mixture explodes, and the gas takes 


Bunsen Burners. 


fire within the tube. See Griffin’s ‘‘Chemical Handi- 
craft,”” London, 1866, pages 96, 97. See also ‘‘ Die 
Spectralanalyse,” Schellen, Braunschweig, 1870, 


page 18. 


Figs. 5924, 56926, 6926, 6927, show the mode of application, 
and several forms of the device. 

a, from Griffin. 

b, Rosette-burner (orm 

c, Rosette-burner (Griffin). 

d, Bogart, 1867. 

e, Allen; patent, September 7, 1869. 
, Bradley, 18665. 

* McGlensey; patent, June 19, 1860. 
, Osmond ; Patent, March 14, 1865. 

d, Griswold, 1868. 

j, Bloxam’s ‘‘ Chemistry .”’ 

k, Webb and Parkin, 1871. 

l, Lazear and Sharp, 1868. 

m, Hamilton ; patent, April 26, 1870. 

n, Bogart, 1866. 


gsettamase 


Pad 


Stove-damp/er. A shutter or valve to regu- 
late the size of an opening at which air is admitted 
to a stove, or at which smoke passes off. See Damp- 
ER. 


| 


Fig. 6028 shows a hinged dam 
a furnace. The in-rushing air 
tends to close it, the gravity of 
the damper and the slip-weight 
to open it. By adjusting the 
posit of the slip-weight, the 
quanayy of air admitted to the 

re can be regulated. 


Stove—drum. A cham- 
ber above a stove in which 
the heated products are dis- 


applied to the draft-hole of 


seminated, in order that their heat may be more per- 
fectly abstracted. 


In Fig. 6929, the caloric current is deflected by domed plates, 
each alternate one having an aperture in the apex, and all hav- 


Shaking Stove - Grate. : 
ing passages around their sides. The aide passages of the cen- 


trally perforated deflectors are governed by an annular register- 


damper. See Drum. 


Stove-grate. The grid or series of bars on which 
the fuel rests in a stove. 


Fig. 6930 shows a shaking-grate in which the bed-plate rests 
: on balls moving in 
Pig. 5981. slots in the base of 

: the stove. 

A lug extends down 
on one side of the 
bed-plate, to which 
one end of 


opposite side, by 

which the bed- 

plate is rotated and grate 

revolved. See Gnrarz, 
10138. 

Fi . 6981 is a grate 
which may be shaken 
horizontally about ite 
axis to remove the ashes, 
or may be tilted into a 
vertical position todump 
the spent fuel into the 
ash-pit. 


Stove-plate 
Dressing-ma- 
chine’. A machine 
for dressing off the 
edges of stove-plate 
castings, so as to 
form tight joints, 


Dumping Stove- Grate. 
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STOVE-SHELF. 


operation is far neater and more rapid than filing. 


The casting 
the proper hight by means o 
a lever and pinion c peering 
shaft o 


Fig. 5932. 
in a wheel d. The 


— 


this wheel carries two 5\S@> 
eams f, which bear 4 
against studs on the 
uprights of the table, 
and by engaging the 
dog ¢ with the pinion 
turning it upon the 
axis 6 5’ to the desired 
in on and se- 
curing them by 
two thumb - nuts, 
the table is held in 
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smoothing out the interior of the holes, etc. The 


is placed upon ati a, which is adjusted to 


STRADDLE-PIPE. 


circling the stove-pipe, and is hinged, so as to pro- 
ject in any desired direction. 

Stove-tank. A reservoir attached to a stove. 
| ., See also Figs. 4268, 4269. 
i 


| Stove-truck. (Founding.) A truck 

-| employed in cannon-foundries for mov- 

_| ing pieces of ordnance. 

il Stov'ing. 1. (Vinegar-making.) 
Gall] Exposure of malt-wash (gyle) in casks, 


Ca 
ia? ey H 


(4 
_ (ites to an artificial heat in closed rooms. 
JX. #{ Exposure in the open air is termed 
py) fielding. 
lA | 2. The exposure of printed fabrics 
in a heated room to fix the color. 
Stow. A raised structure contain- 
|| ing the furnace and set of pots used in 
||. the manufacture of tin-plate. The pots 
“Mis are arranged in a series of five, 


sition. The =. — tin-pot, wash-pot, grease-pot, 
ee ~~ # pan, list-pot. See TIN-PLATE. 
sate ce =~  $tow'board. A place into 
with its which rubbish is put. 
‘— paates Stowce. (Mining.) a. The 
edge in ; ; ; Spe Pore ca 
cendin’ with ths ae Seer stowce 1s a small wind 
: emery - wheel g, noe i . ass. : 
ly rotated Stove- Pinte Dressing-Mackine b. Stowces. Pieces of wood of 


by a pulley on its upright shaft, polishing this part of the plate. 
For dressing the outside edges, an additional table a’ secured to 
the front of the main table is used. The plate is laid upon 

a former placed upon this 


wheel as before. By using 
a shorter spindle and cup- 


Fig. 5933. 


— wheel, the machine may be employed for surface-grind- 


Stove-shelf. An attachment to a stove to hold 
vessels, cloths, and what not. It has a collar en- 


table, and presented to the | 


| a, half-curved strabismus-hook. 


| aapaeieed forms and constructions placed together, 
| by which the possession of mines is marked; a pair 
of stowces possess a mear of ground. 

Stow’ing. (Mining.) Rubbish (aétle) put into old 
| workings (goa/fs) to fill them up. 

Stra-bis’mus-for’ceps. A straight or curved 
pinchers, with fine rat-tooth ex- 
tremities for holding the mus- 
cles to be divided in correcting 
strabismus. 


The operation for strabismus was 
first performed by Diffenbach in 1889, 
by dividing one of the six small mus- 
cles which rotate the eye. 

Stra-bis’mus-in/stru- 


ments. (Surgica/.) 


Fig. 5985. 


b, strabismus double-hook. 

c, straight strabismus-forceps. 

d, curved strabismus-forceps. 

¢, strabometer. See also Scissors. 

Stra-bis’mus -scis’sors. 
Scissors with straight or curved 
blades, for dividing the con- 
tracted muscles causing strabismus. 

Stra-bom/e-ter. (Surgical.) An instrument 
for measuring the want of concordance of the optic 
axes. See e, Fig. 5936. 


Fig 5936. 


| | , 4 f 


Strabismus-Forceps. 


‘ 


Tiemann’s Strabismus-Instruments. 


Stra'bo-tome. (Surgical.) A knife for operat- 
ing for strabismus. 

Strad’dle-pipe. ((Gas.) A bridge-pipe connect- 
ing the retort with the hydraulic main. The lower 
figure shows one usual form, in which the eduction 
end of the pipe dips below the surface of the water in 
the hydraulic main. See Dip-pipe. 


ee: 
; ka nse a @ 
. 
- 


“ ; ‘ 
. 7 


YL 


vigtized ty SOOQIS RS, 


y 


STRADDLE-PLOW. 2414 STRAIGHTENING-MACHINE. 


The upper figure is an improved form, in which 
the trap is formed in the 
Fig. 5987. head of the pipe with- 
out the necessity of car- 
tying its exit aperture 
down into the hydraulic 
main. 
! 
eee ee wire; or the buckle out 
ier parallel shares, a of plates. 
little distance apart, and | __ Fig. 5940 is a railway-rail 


° straightener. It consists of a 
used for running on each | suite of three or more pairs of 


side of a row of dropped | rolls, each pair being grooved to 


corn, to cover the seed. eee rend =. and shape pee 
F _|W e ra straightened. aight-Edge. 
§ trad dling. (Ve The rolls are so arranged that 
hicle.) Applied to’ the ves of the several pairs are perfectly in line, by means 
Strabismus- Scissors. spokes when they are | of which the rail, after having entered the groove of one pair, 
arranged alternately in | will be drawn through and made to enter successively the 


two circles in the hub. Also said to be staggered. Eroover Of che second and shind pairs: 
Strag’gling. (Stone-working.) The process of 
working down the face of a grindstone to a regular 
shape, or of removing me- 

Fig. 6988. tallic particles which have 

become imbedded therein. 
The grindstone is turned 
as usual, while a 4-inch 
square piece of soft iron is 
applied to it as a turning- 
tool, a rocking or wriggling | 
N, motion hae imparted to: 
the iron, which causes it 


to bite upon the stone. Machine for cape Iron Rails. 

Also known as ragging 

Straight-arch. ( yr In Fig. 6941, the sliding press-drop C is operated by a toggle- 

chitecture.) A kind d joint c, whose central pin is connected to a crank by which it is 
lecture. nd Used ‘actuated. The toggle-joint crank is operated by gear-wheel F° 

for the heads of doorways | and pinion G, driven by pulley H; I Isa fly-wheel. The rail 


and windows. ° It is formed | is supported on rolls upon 
the vibratable tables A K, Fig. 6941. 


of voussoirs, but has a level which are moved out of the 
intrados. way to allow the rail to rest 
Straight-arm Pul’ley. | upon intermediate _hear- H 
One with radial arms or. a in straightening short 
spokes, like m Zn, Fig. Fig. 6942 has grooved ver- 
3999, page 1819, and not | tical rollers I’ £ ft tting the 
_ curved like that at v, same | head of the rail, and flat 
figure. ' rollers corresponding to its 
8 . bottom; horizontal rollers 
The straight-armed pul- : above and beloware ved 
ley can be made with the to correspond with its sides. 
least possible metal and the. As it paases 
greatest possible strength between 
for the metal. Its form is these its cur- 
the best able to transmit vatures§ are 
the peculiar strains brought | rectified. a nt 
to bear upon it,and at the, See also Drop-Press for Straightening Ratlroad- Rails. 


seadtie Fine same time it is the most patents: — 
pleasing form to the eye. | Anderson, Au. 29,1848, 85,917. Downing, Jan. 19, 1860. 
Pulleys must be high on face for a belt not shifting, and . 39.876. Bolton, Sept. 15, 1863. 124, 867. White et al. 
straight on face for a shifting belt. A pair of fast and loose 47 "208. Johnston. Apr 11, 1865. March 19, 1872. 


pulleys require that both pulleys should have faces high in 62,669. Nelson, March 5, 1867. 125,055. Knisel, March 26, 1872. 
conten: | Fig. 5943 is for straightening shafts or bending iron of round 

Straight-edge. A strip of metal or wood ae or other section. The shaft is supported on two rests, and 

roved rectitude, used te test the flatness of a sur- | Pressure applied by means of a lever and screw mounted on a 
the straightness of an-edoe: carriage, which may be traversed on the bed of the machine, so 
ace or th 4 gi as os act at either extremity as well as in the center. 

By a combination of 3 straight-edges, their abso- 5944 in for straightening and rounding shafts. 
lute truth or incorrectness may be established ; The shaft is inserted between the tapering ends of a set 
being tried in three binary combinations and 
shifted end for end and top and bottom, no fault 
common to them all can escape notice. 

In Fig. 6989, a 6 is an elevation and top view of one of 
Whitworth’s long straight-edges ; these are from . 
6 to 10 feet or more in length, made of cast-iron, 
and ribbed at the back to prevent flexure of the 
fiducial edge. 

c is a surface-plate, for verifying plane-surfaces. See 
PLANE-SURFACR, page 1726. 

Straight’/en-ing-ma-ohine’. (Metal- 
working.) One for taking the twist or bend 
out of rails, shafting, bars, rots, and tubes ; 
ror the kink and bend out of hoop-iron or 


LAS pa 
so : KONG 


foONS=g 


Ae 
S Be A= all 


| - Machine for Straightening Raitroad- Bars. 
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STRAINING-SILL. 


rolls a’ }' c, journaled in 
pieces / ff, adjustable by 
screws, and passes between 
the large rolls B B, which 
straighten and round it, 
to avoid the necessity of 


Fig. 5943. 


See also patents for 
straightening shafting 
rods and bars: — 


Shaft- Straightening Machine. 


41,306. Lauth...Jan. 19, 1804. 98,200. Warr...Aug. 3, 1509 

42,051. Sellers..Mar. 22, 1864. 102,916. Cheney, May 10, 1870. 

60 260. Safely....Dec. 4, 1866. 128,336. Tasker, June 26, 1872. 

65,242. Lander. .May 28, 1867. 149,065. Robertson, 

65 832. Reese...June 18, 1867. March 81, 1874. 

76,781. Lafarge e¢ al. 155,760. Seaman, Oct. 6, 1874. 
April 14, 1868. 


The straightening of metallic plates is performed with the 


-bammer or by rolling. In the former case the work is the re- 


verse of that of raising, 
in’ which the plate is 
‘stretched at the center 
and caused to assume 
a concave form. In 
straightening, 
cockle or protuberance 
ia treated as a rise, 
which is to be obliter- 
ated by an equal ten- 
sion upon or stretching 
of all other parts, re- 
sulting in a plane. 

In straightening by 
the roller, the plate is 
passed twice between 
the rollers, each side al- 
ternately upward, and 
is bent in each trip to 
the limit of its elastici- 
ty; the result, under 
favorable  circumstan- 
ces, is to reduce all 
outlying irregularities 
and reduce it toa plane. 

This is similarin prin- 
ciple to the action in 
wire-straightening. 

The practice as to 
thick and thin plates 

- differs, as it is possible, 

.Machine for Straightening and Round- with a thick plate, to 

ing Shafting. stretch the concave side 

of a protuberance to 

-sucD an extent as to balance the tension or stretched condition 

-of the convex side, and thus make a plane. The blows of the 
-hamwmer are delivered inside the concavity. 

See also patents : — 


40,899, Bell, December 15, 1863 (angie-iron and bars). 
30'322, Hughes, October 9, 1860 (hoop-iron). 
111,941, Hunter, February b1, 1871 (bolts). 
125,892, Hammer, Aprit 23, 1872 (cylinders). 
125,996, Walkin, April 23, 1872 (tubing and bars). 
162,095, Scofield, June 80, 1874 (tubing and bars). 


See also WIRE-STRAIGHTENER. 


Straight-joint. 1. A joint which does not 
curve or depart from a straight line. 

2. Said of the junction line of flooring boards 
when the joints at the butting ends of the boards 
form a continuous line. 

Straight-line Chuck. A peculiar chuck fitted 
to a rose-engine when the patterns are required to 
follow a straight instead of a curved direction. 

Straight-of-breadth. (Shipbuilding.) That 
‘part of a vessel where her cross-sections are vertical 
-at the sides. 

Straight-stall. (Mining.) An excavation made 
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-of guide-rolls C, is fed forward by the obliquely arranged feed- | into the thick coal, having the solid coal left on 


three sides of it. 
Strain’/er. A device partaking of the © 
character of a steve or of a filter. The 
domestic strainer is like the former ; the 
pharmaceutical, like the latter. 


Fig. 5945 shows a domestic filter for pressing 
juice from fruit, water from vegetables, etc. The 
strainer rests upon a grating in the bottom 

a of a casing, and articles are pressed by a 
eon follower operated by a lever. See Fitter 

» Fig. 5046 is a mushroom-strainer, so called 
™ from its form. It screws on to the end of 
' the suction-pipe of the pump. From the 
=, way in which the water enters, it is de- 
canted, as it were, not disturb- 
ee sediment on a lower 
level. 

The Hippocrates sieve is a sim- 
ple and very ancient form of 
filter. It may be made by fold- 
ing diagonally a square of flan- 


: pel or musiiu and sewing it along the meeting edges, 80 as to 
make it of a funnel shape. .- 

Avother form is a pouch, made by uniting the opposite 
angles of a square piece of cloth. 


Pig. 5945. 


The Romans 
strained their wine 
through a beg or 
sack (saccus). We re- 
tain the word. In 
fact, it is about the 
same in all ian- 
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Press and Strainer, piece of 
canvas or 
leather, which, being drawn tightly over the ¢ree, 
forms the foundation for the seat of the saddle. 

This is covered by cross-straining, the ground seat, 
the set or filling, and the 

latter by the top-seat. 

| It is called the strain- ° 
ing, because the stretch is 
' taken out of it by repeated 
weltings and stretchings. 

Strain/ing-beam. 
The piece situated be- 
tween the upper end of — (~~ 
the queens of a frame to 
resist the thrust of the ~ 7 Ms ipee 
rafters. See ROoor; NO 
QUEEN-POST. 

The straining-sill is 
at the feet of the queen- posts. 

Strain'‘ing-fork. (Saddlery.) A tool used in 


Suction-Pipe Strainer. 


t 


' straining the webbing over saddle-trees. The prongs 


pass through the webbing and catch against the tree, 
the tool being used 

as a lever to strain Fig. 5947. 
the damp webbing 
as tightly as pos- 
sible while it is se- 
cured by tacks. 

Strain/ing- 
leath’er. (Sad- 
dlery.) Akind of yyy 
web forming the srai peg Straining- 
seat of a hussar- Fork.” Reel. 
saddle. . 

Strain/ing-reel. (Saddlery.) A tool for taking 
the stretch out of webbing before putting it on the 
tree, as a foundation for the saddle-seat. 

Strain/ing-sill. (Carpentry.) A piece of timber 
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on the ¢tie-beam, between the feet of the qzueen-posts, 
to hold them against the thrust of the struts. See 
QUEEN-POST. 

Strake. 1. (Shipbuilding.) A continuous line 
of planking or plates on a vessel’s side ; reaching 


from stem to stern. . 

Wales, in merchant-veseels, are strakes below the sheer-strakes. 

Sheer-strakes are those between the main-deck ports and the 
plank-sheer, which rests on the top timbers of the frame. 

Channel-wales (in two-decked ships of war) are the strakes 
between the ports of the lower and main decks. In three- 
deckers, they are those between the middle and main-deck ports. 

Middle-wales (tn three-deckers) are the strakes between the 
gun-deck ports and those of the middle deck. 

The planking between the ports, fore and aft, is called short- 
stuff. a 

oe main-wales are four strakes of planking, or the corre- 
sponding breadth of plating immediately below the d/ack-strake. 

The dlack-strake is the one next below the lower or gun-deck 
ports. 

The bilge-strakes are upon the broad and flatter portion of 
the vessel’s bottom. 

The garboard-atrake is next to the keel. 

The iimber-strakes are a part of the inner skin, and are next 
to the keelson, from which they are separated by spaces called 
the limnbers, which are passages for bilge-water, and covered by 
movable boards. 

a other portions of the inside skin are the ceiling or foot- 
waling. 

The strakes immediately below the shel/-pieces which support 
each tier of deck-beams are called clamps. 

A binding-strake is a longitudinal plank half notched into 
the beams ofaship. Sometimes called a letting-down strake. 

A sheer-strake (in a boat) has its upper edge flush with the 
top of the gunwale, and its lower edge overlapping the /anding- 
strake. 

A landing-strake is that immediately below the gunwale. 

The binding-strake is next below the landing-strake. 

A wash-strake is above the gunwale, and is removable. 

Strakes are divided by seams. 

The joints formed by planks in a strake are called dutis. 


2. (Mining.) An inclined trough for separating 
ground ore according to gravity, by means of a flow 
of water. A launder. The process is known as tying. 

8. (Vehicle.) A band on the fellies; in sections, 
and not continuous like a tire. 

Strand. An assemblage of several twisted yarns 
wound together. Hemp is twisted into a yarn; 
and several of the latter are twisted together, or, 
as it is called, laid up into a rope. Three strands 
thus laid are said to be hawser-laid, the twist being 
the reverse of the individual yarns. Four strands 
thus twisted constitute the shroud hawser-laid. 

Strap. A band of leather or metal forming a 
fastening. 7 

1. (Nautical.) a. One of the rudder 
bands, which also holds a pintle, which 
hooks into an eye on a brace bolted to 


the stern-post. 

| _b. A band of rope or 
Fig. 6950. metal around the shell of 
a tackle-block, by which 
its hook, eye, or tail is at- 

tached thereto. 
=, 2. (Carpentry.) A band 
~ of iron around a beam at 
a scarf-joint or elsewhere. 
See some of the instances 


Fig. 5949. 


Block- Strap. Strap. 


in Fig. 4660, ScarF. 

8. (Machinery.) A band over the end of a rod to 
hold a connecting-pin or wrist. 
The example has a key and 
wedge to tighten the parts to- 
gether. 

4. (Vehicle.) a. A plate on 
the upper side of the tongue 
and resting upon the double- 
tree, to assist in holding the 
wagon-hammer. 

b. A clip, such as that 
which holds the spring to the 
spring-bar or to the axle. 


Fig. 5951. 


a, Rod-Strap. 
6, Hammer- Srap. 


STRAW-BOARD. 


c. The stirrup-shaped piece of a clevis. 

5. (Harness.) A leathern thong, provided with « 
buckle, by which separate parts of a set of harness 
are connected together. 

6. (Wear.) A slip of leather or cloth to fasten a 
boot, a valise, or trunk ; used in connection with a 
buckle. A girth or band around a trunk or pack- 
age, such as a rolled shawl, blanket, or 
coat. Fig. 6962. 

7. A piece of leather with finé emery _ 
or polishing-powder, to sharpen a razor or 
knife. <A strop. 

Strap-block. (Nautical.) <A block 
with a strap around it, and an eye worked 
at the lower end for attachment to a hook 
upon deck for a purchase. w 

Strap-clamp. A device to hold a Strap-Rlock. 
hitching-strap. The cam, being free to 
turn upon its pivot, bites the strap and holds it 
firmly when it is pulled upon in either direction. 
By holding the cam in its 
middle position, the strap Fig. 5068. 
may be inserted or with- 

wn. 

Strap-head. (Machin- 
ery.) A journal-box secured 
by a strap to a connecting- 
rod. See Strap, 3. 

Strap-hinge. One 
with long flaps, by 
which it is secured to the 
door and post. 

Fig. 5953 has strengthening- 
lips, and a spring on the pintle. 

Strap-joint. (Machinery.) 
A connection by strap, key, 
and gib, as on the end of 
a pitman. See STRAP. 

Strap’ping-plate. 
(Mining.) One of the straps ° 
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or bands which bind the connecting rods to each 

other at the points where they are scarfed together. 
GStrass. 1. (Glass.) Fr. Strasse. Named from 

its German inventor. A pellucid glass used in the 


manufacture of artificial gems. It contains a 
uantity of oxide and borate of lead. It is easily 
used, is soft and very refractive. 

2. (Silk.) The refuse of silk in the process of 
working into skeins. 

Stra-tom/e-ter. An instrument for determinin 
in what manner geological strata press upon eac 
other. Mayne. . 

Straw. 1. The stalk of wheat or other small 
grain ; or of some descriptions of . The prin- 
cipal use of this material in the industries of this 
country and Europe is in thatching, platting, and 
paper-making. 

2. (Mining.) A fine straw filled with powder, 
and used as a fuse. 

Straw-board. Thick paper-board made alto- 
gether or principally from straw ; usually that of 
wheat or rye. 


The first process consists in boiling the straw with quicklime, 
in a wooden digester, which takes steam from a boiler. The 
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STRAW-BOILER. 


straw is packed in layers with lime between them, and the whole 
boiled for from 10 to 12 hours, according tocircumatances. (See 
PuLp-DiggsteR.) Straw is of a tube of woody fiber 
and cellular tissue, having upon its outer surface a cuticle com- 
of silicates of potasea and soda with some free silica 
woody fiber also contains some silica. To the silicious 
caticle the straw of grain or grass owes in great part ita strength. 
In the boiling process, the lime and the silica combine, which 
leaves the straw in a soft and pulpy state. The mass is now 
ground into pulp, and then drawn into a vat, which contains 
water, and kept constantly agitated by a series of revolving 
arms. A wire-gause eylinder is so adjusted that it will revolve 
partially beneath the surface of the tluid mass. The pulp ad- 
heres to the gauze, and is carried around to another cylinder, 
around which an endiess belt of felt runs. The latter cylinder 
presses upon the gauze, and by this means the pulp is made to 
adhere to the felt, and condensed so as to give it enough con- 
sistency to be taken up by another cylinder, called the forming 
cylinder. This is one of a pair made of polished metal, and by 
them the pulp is strongly compressed. The pulp is wound 
around the former until the proper thickness is reached ; this 
is determined by an indicator. Along the forming cylinder 
there is a groove planed out, through which the operator now 
rapidly passes a wooden knife, thus severing the soft board ; 
and at the same time he unwinds the sheet and removes it. 
These sheets are cut so as to form other sizes, and then dried, 
which completes the process. Woolen rags are sometimes 
ground and mixed with the straw pulp. This makes a much 
darker colored and heavier board, which is worth considerably 
more than the pure straw-board. The boards, as thus manu- 
factured, are applicable to a great variety of useful purposes, 
among which k-binding, button-making, and puper-box 
manufacture are most prominent 
Until lately, the white liniug of these boards was pasted on by 
hand, but now the white paper is put on by a machine at the 
rate of 20 sheets a minute. This machine is automatic in its 
movements ; it pastes the boards, lays on the white paper from 
a continuous roll, dries, presses, and calenders them, so that 
when the boards leave the machine they are immediately ready 
for the box-manufacturer. 


Straw-boil’er. 
to form paper-stock. 
following cuts. 


Straw -braid. 


Rye-straw is commonly used for braid in this country. It 
should be cut when the grain is in the milk, tied up in small 
bundles, the heads cut off, and the straw dipped in boiling 
watef. It is then dried in the sun, being taken in at night to 
avold exposure to dew. For hats the whole straw is used. For 
bonnets it is split, and the part under the husk removed. The 
tool used for splitting straw is a piece of wood five inches long, 
having a series of sharp spurs near the end, and a wooden or 
metal spring at one side to press down the straws as they are 
drawn through. The straw is wetted previous to braiding to 
make it pliable. 

A nicer method of splitting, practiced in Europe, is by means 
of a wire having four, six, or eight sharp edges, which is pushed 
ap the Hollow of the straw, dividing it into an equal number of 
parts. The varieties of braid are very numerous, depending on 
the size and kind of straw, whether split or whole, and the pat- 
terns formed by the different methods of interweaving. 

The Leghorn, or Italian straw-braid is made from a variety 
of wheat cultivated for this purpose. The straw is harvested in 
the mountainous regions of Prato, Empoli, etc., where the vege- 
tation is poor and stunted, the soil being light and sandy. 

The fields are worked and weeded by hand. 14 bushels of 
seed are usually sown to the acre; two bushels being ‘‘ broad- 
cast’’ at each time, and each sowing made at a different angle 
to the first. The effect of this is to produce a very close, com- 
pact growth, and only one elongated stem rises from each seed 
sown. 

The straw is harvested while green, and before the ear is fully 
developed. It is gathered into small] sheaves, weighing about 
half a pound each, which are at first placed upright in the fleld 
to dry, one acre bearing about three thousand of them. Next 
day these bundles of straw are spread out over rocks and pebbles 
in the dry bed of water-courses, where they are submitted to 
the action of sun and dew. At night they are covered up to 
protect them from rain. The straw is then bleached by means 
of sulphuric-acid gas. 

The ear is next taken below the first joint, the lower useless 

rtion separated, and the straw cut into lengths of four inches. 

h blade of straw usually furnishes three such lengths. It is 
then bleached again. 

At this point the straws are sorted according to their various 
sizes, — an operation performed by women who acquire, through 
long habit, a most remarkable tact in distinguishing the small- 
est variation in diameters, as may be inferred from the fact that 
in front of each operator are placed goblets numbered from 30 
to 180, each of which is the receptable for a apecial size of straw. 


A vessel for macerating straw 
See Figs. 4008, 4009, and 


The braids are plaited with from 11 to 18 straws each. Their 
length is from 300 to 320 feet, their width and the quantity of 


straw entering into them varying according to quality. With 
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! revolving in the plane 


STRAW-CUTTER. 


No. 80 straw the braid is coarse and wide, and weighs two 
pounds and a half. It takes, however, a whole month to plait 
a single bonnet from such straw. With Nos. 120 to 180 it takes 
about one pound and a haif of straw to a braid. With extra 
straw (No. 180) the braids are not more than 0.0389 of an inch 
in width, and it takes six months’ labor to make a sufficiency 
for a single bonnet for a lady. 

The braids are cleaned, exposed to the sun for a short time, 
and then sent to the manufacturer to be sewn intoshape. This 
last operation is performed with the very greatest care, the 

| &titches being nearly invisible and yet strong, and not liable to 

. unravel during the pressure to which the hats are often sub- 
jected after being sized. 

The hats are “‘ ungreased,’ and any bumps or protuberances 
on their surface are eflaced by rubbing one portion of the tissue 
against another, or by means of friction with a dog-skin glove. 

Straw-car’ri-er. 1. An endless apron in a 

thrashing-machine to lift the straw as it comes from 

' the cylinder, and discharge it at the tail of the ma- 
chine. The carrier being of open work, the grain 
and chaff are sifted out on the way. See THRASH- 
ING-MACHINE, 

2. A straw-elevator at the end of the thrasher to 

lift the straw on to the rack. 

Straw-cutter. Cutting-bores or machines for 
| reducing long feed, such as straw, hay, or corn- 

stalks, to chatf are very numerous and varied. 

They may be classed under certain heads. 

1. The guillotine-knife, operating in a straight 
line upon the straw which issues ata throat. The 
| Knife reciprocates. 

' I, The radial or curved knife, attached to a 
wheel revolving on an axis paralle] to the direction 
of the feed, and thus cutting off the straw as it issues 
from the throat of the machine. The knife revolves 
in the plane of its length. 

Il]. The cutting roller or pair of rollers with 

knives, between which the straw passes. The knives 
are across the throat of the machine. 
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IV. Cutting knives 


of the direction of the 

feed, and cutting across 

the mouth of the box. 
V. Straw-grinders. 


The Hebrews cut straw 
and grain in the sheaf for 
food 


Hohifield, of Saxony, 
1711-1771, invented a“ : 
straw-chopper, while in the £ 
service of the Prussian minis- @ 
ter, Count de Podenils, at & 
Gusow. We are not informed 
as to its construction. This 
inventor also produced a 
thrashing-machine, an 
odometer, a pedometer 
a loom for figured 
fabrics,a harpsichord, 
| and several other in- 
genious machines. 

The chaff-cutter of the last century was a trough in which 
the straw or hay was pushed along by a fork, so as to be ex- 
posed at the end of the trough to a knife which was pivoted at 

oscillated by hand. © 


Guillotine-Cutter Chaff- Boz. 


one end, and 
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I. Of the guillotine knives, some make a simple | _ In Fig. 5959, the knife has cutting edges above and below, and 
straight cut, others an oblique cut, others a draw cut. is reciprocated in inclined scam 9 Onc it o positive end- 
a. The straight cut is when the whole edge of the knife is Fig. 5960. Fig. 5960 is a machine in which 
brought into contact at once with the body of straw. This is the knife is also double-edged. 
so inferior in its results that it needs not to be illustrated. The ends of the knife are attached 
b. The knife is presented obliquely so as to commence at one to separate co-acting cranks, 
corner of the throat and terminate at the diagonally opposite which give a downward 
corner. length motion to the Knife. 
This form is seen in the early patents of Hotchkiss, August 2, In Fig. 5961, one end of the 
1808, and January 18, 1817. \ )knife is operated by a crank, 
| 


Fig. 5955 may be given asasample. The knife F moves in while the ether depends from a 
vertical guides, the draw of sWinging arm. 


the cut being due to its 
Class II. Knife cutting in 


oblique position relatively to 
its line of motion. The main a plane at right angles to 
the feed. 


shaft is placed beneath the 


The knife is curved, 80 as to 
act diagonally across the body of _ 
straw, moving with the edge in 
advance. The feed is by a worm 
on the axis of the cutter-wheel 
acting on wheels upon the axes of 
, 4lthe feed-rollers. The feed is con- 


Fig. 5961. 


V-Knife Straw- Cutter. Angular-Knife Straw-Cutter. 


box and operates the knife-gate by a wrist-pin. A cam on the | 
shaft also operates the lever which actuates the ratchet feed-_ 
wheels by means of connecting-rods. 
Bre pronary are seen in eeoe Fig. 5958. _ 
th V-s cutters, presenting the " 
concavity of the blade, as in Fig. , ~ Double-Edged Straw- Cutter. Straw Cutter. 
5956. This form is shown in Hall’s 
patent, November 7, 1835. 
Fig. 5957 uses the convex edge of 
the knife. 
The guillotine-machine (Fig. 5958) 
may be taken as an example of the 
resent state of English machines of 
ts kind. Each revolution of the fly- 
wheel and 
crank gives 
an effective 
cut to the 
oblique 
u illotine- 
ife. The feed-motion 
is derived by bevel-gear- 
ing from the crank- 
shaft, a long pinion al- 
lowing the upper roller 
to rise or fall without 
risking a disengagement. 
c. The draw cut is we 
when the knife receives Guillotine Chaff - Cutter. 
a positive endwise mo- 
tion in addition to its descending motion. The latter is the 
most efficient. 


tinuous, the straw advancing the length of the chaff between 
each cut. 

Lester’s machine, patented in England in 1800, had a knife 
attached to a fly-wheel, and cutting transversely across the 
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Corne’s Chaff- Cutter. 


throat. The earliest feed was an endless web of cloth passing 
over two rollers; but Heppenstall’s improvement, patented in 
1818, substituted a worm to turn two feeding-wheels to convey 
the straw to the knives 

attached to two arms Fig. 5963. 

of the fly-wheel. 

Corne’s straw-cutter 
(English) is a modern 
form of the same gen- 
eral design. 

It has capacity for 

tment to cut 
chaff from } inch to 
4 inches long. 

Fig. 5963 has three 
knives, which are 
pivoted to the wheel- 
arms and governed 
by an eccentric, 80 as 
to Lady a ae 
motion as they 
the throat, giving fn 
a draw cut. 


: Class III. has 
Draw- Cut Strav- Cutter. several varieties : 
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@. Radial knives mutually interlocking, as in the neetors 
patent, October 12, 1843. ! 
b. Knives cutting against a flat- Fig. 5965. 


faced roller, usually made of leather 
or raw-hide disks on a mandrel. 
Fig. 5064 has spiral knives, with 


roller. 

In Fig. 5965, the edges of the spiral 
knives cut against corresponding sur- 
faces of comparatively soft metal 
which are clamped in arms of the 
cylinder above. 

Fig. 5964. 


Spiral-Knife Straw- Cutter. Straw- Cutter. 


e. In Fig. 6966, one roller has spiral knives and the other 
spiral abutment corrugations, whose intervals are entered by 
the knives. 

The furse-cutter of England has interlocking spiral knives, 
Hike that just described. See Fig. 946, page 392. 

d. Rollers with spiral flanges mutually interlocking, as in the 
Macomber patent, November 5, 1850. 

Fig. 6967 is an illustration of a machine in which the flanges 
make a shear-cut past each other. 


IV. Cutting-knives upon a cylinder on a horizon- 
tal axis in front of the throat, and cutting toward 
the opening. 

Salmon of Woburn, England, about 70 


bina since, introduced 
the oblique knife attached, cylinder 


hion, between two 


Spiral-Knife Straw- Cutter, 


wheels and cutting toward the throat of the straw-box; revolv- 
0g tn the same plane of motion as the straw is moved. 

he feature is also seen in United States patents, Eastman, 
January 29, 1822; Denson, May 2, 1835. 

In Fig. 6968, the cutters extend diagonally along the cylin- 
der, being secured at their ends to the rims of the cylinder- 
needs: A sheet-iron band forms the periphery of the 
cylinder. 

In Fig. 6969, the hay, after being cut, is crushed 
between rollers, and winnowed to expel the dust. 

as Feed-grinders. 

Fig. 5970 has a series of circular cutters Con a 
horizontal shaft. The knives work against an 
apron J, and the spaces between the knives are 
kept clear by the fingers L. 

Fig. 5071 has a series of circular saws on two 
shafts. The teeth of the larger saws are designed 
to split or divide the stalks, and are aided by 
_ the smaller saws to crush the articles to be cut. 
Notched and forked plates pass between the saws, 
to clear them. 

Supplementary to the subject of machines for 
cutting straw, hay, etc. , into chaff for feed, may be 
mentioned a machine used in England for grind-< 
ing the furze (Ulex Europeaus, also called gorse, —~ 
orwhin). See Fig. 946. This is a thorny, ever- 
green, succulent plant, which covers square miles 
of country, making the landscape yellow with its 
beautiful yellow blossoms. It is cut with bill-hooks, and handled 
with leather mitts. It is relished by cattle when bruised so as 
to mash the spines with which it is so plentifully covered. 


f 


Although we have nothing like the furze to run through | 68,695. Brown....Sep. 10, ’67. 


| 
: 
' 


the machine, thistles 
being the nearest 
approximation, the 
machine might be 
useful in the United 
States for bruising 
sheaf oats for feed. 
In the furse-bruis- 


between roll- 
ers, which 
break and 
mash it. We 
should dis- 
pense with the 
hammers and p 
be content Straw-Cutter with Spiral Flanged Cylinders. 
with’ a mash- 
ing action which would break the kernel and scatter flour 
enough over the straw to make the whole mass palatable. 

The peasants of Brittany use a more primitive mode of pro- 
ducing the same effect: a pair of pestles suspended from the 
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ends of a bar, which is oscillated by the feet of a man standing 
thereon. 
A drain filled 


Straw-drain. (Husbandry.) 
with straw. 

Straw-fab’ric Loom. A loom for makin 
oods the weft of which is of straw. Each piece o 
lling is laid in separately, and looms of this charac- 

ter are made to work with straw, slats, splints, 
wands, willows, cane, rattan, palm-leaf, splints, 
whalebone, and what not. See SLAT-WEAVING Loom, 


page 2203. 
See also following nts: — 
_ 87,188. Perrin..... Dec. 9, RZ 
87,409. Perrin....Jan. 13, 68. 


45,115. Baker. ...Nov. 15, "64. 
54,061. Anderson, May 15, "66. 


Fig. 5969. 


Preparing Short-Cut Straw for Feed. 


6.498. Free..... July 17, °66. 69,309. Brown..... Oct. 1, "67. 
57 898. Hasecoster, Sep. 11,'66. 70,072. Brown....Oct. 29, '67, 
65,266. Perrin.... May 28, 67. 70,818. Brown....Oct. 29, 67. 

70,945. Angell....Dec. 10, °67. 
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latter to get out of the eddy in the ship's wake be- 
fore turning the glass. hen the stray-mark is 
reached, the glass is turned, and counting com- 
mences. See Loa. 
Streak. 1. (Shipwrighting.) A course of plank- 
ing on a vessel’s side. See STRAKE,. 
2. The color of a mineral, when scratched to de- 
tect the appearance of ore. 
Stream-an'chor. (Nautical.) An anchor of a 
e between the bower, or large anchor, and the 
kedge. Used in warping ; or mooring in a place but 
slightly exposed. 
tream-ca’ble. (Nautical.) One smaller than 


71,852. Chandler, Dec. 10,'67. 127,818. Devol....May 28, °72. . ; oy 
75°50. Walkins, Mar. 10° °68. 183.832. Murphy, Nov. 26, "72. the cable of the bowers, and used in mooring or rid 


79.923. Smith. ..July 14,68. 185,427. Hastings, Feb. 4, 73. | ing by the stream-anchor. 


100,477. Fitts....Aug. 16, 70. 163,417. Baldwin, July 28, '74. tream/er. A pennon. See Fas. 
111,848. Hastings, June 31,°71. Stream-tin. (Mining.) Tin ore found in lumps 
Fig. 6971. in diluvial formations. 
- §Stream-wheel. An undershot or current 


wheel. 
Stream-work. (Mining.) Work on al- 
luvial metalliferous deposits; of tin, for instance. 
Street-car. e street-railway was a 
growth from the ¢tram-road system which 
was in use in the English collieries as much 
as 275 years ago. he tramways at first 
were flat boards, balks, or paving-stones, 
so as to allow the wheels of the 
trams (wagons) to roll more easily, 
and P event the road wearing into 
chuck-holes. This is a very an- 
cient device, as old as the moving of 
the obelisks and ashlars of Egypt and 
Syria upon rollers running on a tempo- 
rary track of timbers. See TRAMWAY ; 
RaILWay. 
SSS SS To this succeeded rails of wood, 
Cutting- Machine for Hay, Straw, and Vegetables. which are described, in a publication 
of 1676, as being shaped so that the 
Straw-hat Mak’/ing. Tuscan straw is prepared | ‘‘four rollers" of the wagon “fitted” to them. 


Aa | 


by pulling the wheat while the ear is in a milky | They were laid on transverse sleepers and secured 
state. The wheat is sown very close, so that the | by wooden pegs. It may be said with truth that 
straw is thin and short. The straw is spread ont | these tram-roads were the precursors of our street- 
upon the ground for three or four days in fine hot | railways, as they united the cities with the suburbs. 
weather to dry. It is then tied up in bundles and | Wooden rails with malleable iron caps were used in 1716. 
stacked, to complete the drying. After remaining roms a He ieee ; 

in the mow for about a month, it is removed to a oe) gin in 1820. ‘Seo Rar, pages 1857, 1858. 

meadow and spread out, that the dew, sun, and air | ‘The railways originated in the collieries of the North of Eng- 
may bleach it. During this process it is frequently | land, and the iron district of Shropshire. 

turned. The first bleaching being complete, the They were at first used entirely for freight. When rails were 
root and lower joint are pulled off, the straw is then 


invented it was a century and a half before steam-cars were 
: : made to run upon them. On the early railways of England 
steamed, and afterward fumigated with sulphur to 
complete the process. See STRAW-BRAID. 


horses were employed for 150 roars The Milton and Quincy, 
Straw-pa’per. 


Mass., Railway, 1826; the Baltimore and Ohio, 1830; the Mo- 
Straw is cut into small pieces by a chaff-cutting machine or 


hawk and Hudson, N. Y., 1830, were all worked by horses at 
the first. See Rartway, page 1861. The steam-car was at first 
eunaer (see Fig. 4016), and then subjected to the action of a 


made for common roads, as the steamboat was first made for 
canals. The early steam-carriages were those of 


iling solution of hydrate of soda or potash. It is then put | Cugnot(French)......... 1769 Evana(American)........ 1787 
into a vessel with a perforated false bottom, and a pipe com- Heenblewes (En lish} .... 1769 Medburst (English)......1800 
municates from this to a close iron vessel containing alkaline Symington (Scotch)......1770 Bompas (English)........ 1828 
solution, which fs kept pe Bid steam heat. (See PuLp-pi- | Murdoch (English)....... 1784 See Sream-carRuce. 
GESTER, 1821 - 1823.) The pressure of steam in this 


The locomotire, considering the term as referring to a steam- 

car on rails, originated in Wales. The list of early inventors is 
about as follows : — 
Trevethick (Wales)....... 1802 Stephenson (England)....1825 
Blenkinsop (England)....1811 Stephenson eueay ...1829 
Blackett (England)....... 1812 Hackworth (England)... .1829 
Hedley (England)........ 1813 Braithewaite and Ericsson 


vessel drives the alkaline solution through the pipe, and it 
falls in streams upon the cut straw. From 30 to 40 gallons of 
the solution are used to each 100 pounds of straw. The liquor 
is caused to circulate through the straw for 8 or 10 hours, when 
the liquor is drawn off, and water is run through the straw un- 
til it runs off clear. The straw is then put into a bath of hypo- 
chlorite of alumina, in order that it may be bleached and its 
fibers disaggregated. | There it remains 12 or 18 hours, being | Stephenson (England)....1815  (Kngland)...........-. 1829 
8 om time me. e straw this time reduced to : : 
a li of good color, when the liquor rH strained off, and the The three latter were contestants at the Bre at trial 
pulp well washed with boiling water. It is then carried to the | On the Liverpool and Manchester Railway, in 1829. 
ting-engine, and made into paper. It is customary to use a | See LocomoTIVvE, pages 1343 - 1347. 
Bee igs. 4008 ai MrT ee ead ity, Of Paper 1s desired.| For other forms of steam-moved vehicles, see 
ee eer ROAD-ROLLER ; STEAM-PLOW ; PoRTABLE ENGINE; 
_ Stray-line. (Nautical.) A portion of the log- | TRACTION-ENGINE. 
line, say 10 fathoms, between the log-chip and the 


: nning with h d th ing sta 
first knot, and left unmarked in order to allow the aah lower the wegons on grades, and to tiie wotus sbence 
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Fig. 5972. smaller cylinder exhausts into the larger; 
but in ascending grades, the full pressure 
of the steam may be made available in both 
. cylinders, greatly increasing the 
——— a= Ss a — power. 
cS TEES Ce Sa Fig. 5974 is the Knapp car; B 
= a an elevation, and C a plan of the 
motive apparatus. 
; a is the furnace, supplied with 
a coal from the platform through 
; the chute 6; c¢, the boiler; 
E = = dd, the cylinders. The ex- 
eas fe an ] haust steam is condensed by 
SSS ee Fa 


, 
: 


| 


a blast of cold air from the 
fan-blower /; g is a smoke- 
pipe, terminating in a reser- 
voir A containing milk of lime, 
to remove the carbonic acid 
from the smoke ; this also acts 
_ asa spark and dust arrester, 
- so that the gas, which finally 
issues from the pipe t, is in- 
= visible, and causes no incon- 
venience to the passengers or 
ee tee others. 

, — = ee ee The car, Fig. 5975, has a 
Steam Street- Car. circular cab B, which con- 
tains the dummy engine and 


they discharged by chutes into the colliers, the contest for some boiler, and is supported on a circular platform J resting upon 

years previous to 1829 had been between stationary and loco- the fore truck V, and is provided with anti-friction rollers A 1, 

motive es. Stephenson threw the weight of his influence | Upon which the front of the car body A rests ; the shell of the 

in favor of the latter, and the trial on the Liverpool and Man- | cab also bears against vertical anti-friction rollers mm. A reach 

chester Railway was to encourage invention on the latter plan. | and center pin U connect the body and fore truck of the ot 
| 


The London and Blackwall Railway of 6} miles was opened in | 20d the body is supported on a similar pivoted truck, provid 
1841, and the cars were drawn by a wire rope passing over with anti-friction rollers, enabling 
drums driven by steam-engines at each end. These were re- the two parts to turn independent- 
tained for several years, but eventually locomotives were sub- ly of each other. The front and 
stituted. See Rope-rai.way. rear axles of the fore truck are 
Wire ropes and stationary engines are still used on es, as | coupled by connecting-rods N, 
at the Ghauts above Bombay ; at Madison, Indiana, in climb- | and the rear axle J, which is 
ing the river hill; at Mauch Chunk and other steep places in | cranked, is worked as a driver by 
Ivania ; in the mines where a gradual slope forms the | a pair of oscillating engines. See 
u shaft; on the Morris and Essex Canal, N. J. ; and else- | also STEAM-CAR. 


re. The Portage Railway of Pennsylvania had formerly sscaee Ragpepe 3 P croncail ~ 


of condensed air to the driving of 
street-cars : — 

A British form of steam-loco- 
motive, in which the engine car- 
ries no boiler, but a supply of 
steam sufficient for a trip, is 
termed the Fireless Locomotive. 

Todd's combined dummy and 
car has a main lower frame 22 feet 
6 inches long over the buffers, 7 
feet wide over all, and 3 feet high 
from the rail to the top; grits 
» this frame is placed the t 

Truck and Machinery of the Baxter Steam-Car. body of an cainasy car. In 

the center of the frame are two 

ten inclined planes overcoming an elevation of about 1,400 feet, | receivers, each containing 30 cubic feet of water. Below the 
west. The western terminus of the railway is about 1,173 buffer-beams are screw-couplings and stop-valves with per- 

feet below the summit level. See IncLinep PLaNne, pages 1174-  forated pipes running right through the receivers. The wheels 
uF are 24 inches diameter, placed 4 feet 6 inches between centers. 

Rope railways are also used in overcoming special elevations, Cylinders, 9 inches diameter and 8 inches stroke, surrounded 
such as the passenger elevators at Niagara, Cincinnati, and | with large jackets open to the water of the receivers. At each 
Pittsburgh ; a vertical elevator for cars is used at Hoboken, N. J. end of the car, outside the dash-plate, is placed a brake-handle 

Street-railways for passenger cars were first established in the | and on either side of this a regulator and reversing handle, all 
United States about 1850, and in England about ten years arranged as shown. These latter handles fit into spring sockets, 


I} 


' 
i 


Cambridge Railway, com- Fig. 5974. 


land 

Street-cars are usually 
drawn by horses, but many 
attempts have been made to =. ; = . oar ae ; 
drive them by machinery. ween By-aliaas ST a a, 7] ) 3 77) +S 
Steam-engines, known as dum- be rrr ee SS ee ee ©) —eemencme’ < 11] FFF 
my engines, have been used - 
with success, but the fire and 
the noise of escaping steam 
are considered objectionable. C 

Fig. 5972 is a view of the 
Baxter steam-car ; rig 5978, 
the truck and machinery of 
the same. 

The boiler is upright, and is 
placed on the front platform ; 
a non-conducting partition 
lag heat from entering 


car. 
The i is below the 
platform. It is compound and 
double-acting. In ordinary : 

use, the steam from the Knapp Steam Street-Car, 


dl 
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so as to be changed from one end to 
the other, principally to prevent any 7 Fig. 5975. 
one from behind moving the car. 


Dummy Street-Car. 


There are four sand-boxes, with handles brought to the foot- | 
boards. There are two exhaust-pipes, the end of each projecting 
slightly upward from the edges of the curtains over the foot- 
boards; and by a cock the waste steam is turned into whichever 
pipe happens for the time to be at the rear end of the 
ear. All the working motion is quite protected from 
dirt by light boxes which have hinged doors at the 
sides. The engine is started on its journey with an 
initial pressure of 200 Ibs. to the inch ; and owing to 
the jacketing of the cylinders, the loss by radiation 
is said not to exceed 5 lbs. pressure per hour, allow- 
ing the engine to run 40 miles on level lines at one 
charging of the boiler. 

The upper figure is a longitudinal section of the 
car, and the lower is an exterior elevation, also 
showing the stationary boiler from which the appa- 
ratus is charged. Q 

Medhurst, English patent, August 2, 1800, pro- \ ° 
posed to propel carriages by means of compressed 
air carried in a reservoir, using a single-cylinder 
engine, or a double-cylinder engine with compound | 
beam, according to. the amount of power required. 

Bompas, April 29, 1828, patented a method of 
propelling carriages or boats by means of air com- 
rhe by pumps in cylindrical iron vessels, with 

emispherical ends placed in one or more rows un- 
derneath and behind the carriage. Fixed reservoirs 
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to be located at appropriate stations, to replenish “~-~~~~~~ ~~~ ~~~ 


the air as the pressure becomes diminished in th 
cylinders; the compression 
to be from 39 to 150 pounds 
or upward. He preferred to 
use two cylinders, working 
expansively, if desired. The 
use of air or gas, condensed 
by being disengaged chemi- 
cally from substances with 
which it is in combination 
in a confined space, is also 
mentioned. 
Wright, April, 1828. Com- 
air, contained in 
metallic cylinders beneath 
the car and charged from a 
stationary reservoir or by 
means of air-pumps, was ad- 
mitted by appropriate pipes 
with valves to a third cylin- 
der, where, by means of a 
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furnace beneath, it was heated, and its expansive force in- 
creased before entering the working cylinders ; or steam gener- 
ated by the furnace might be mingled with the compressed air 
when it entered this third cylinder. He also proposed to use an 
eccentric on the driving-shaft to work a pump for compressing 
air into either of the cylinders when the carriage was going 
down hill, and to serve as a brake in descending. 

Mann, June 1, 1829. Application of air condensed by steam- 
engines, wind or water mills, or other mechanical power, a8 @ 
motor for vessels or carriages. The air to be condensed in 
portable reservoirs, to be carried on the condensed by 
steam-engines at the different stations along the route, or pref- 
erably conveyed along the line by pipes. Various other appli- 
cations are pointed out. 

Surrey, September 1, 1856. Compressed air, to be carried in 
portable vessels or supplied to the carriage at suitable points 
on the route by a tube from the main reservoir at the principal 
depot. In the former case, several small vessels preferred to 
one large one, as the air from those which have become par- 
tially depleted may be employed in descending grades, or where 
less power is sequlved, and the full vessels reserved for use on 
up grades or for high speeds. 

Pinkus, March 1, 1834. A pneumatic tube is laid below the 
railway, and has section valves at suitable intervals, dividing 
the tube into compartments, which are separately exhausted by 
engines at each of these stations. 

The piston is attached to a frame or carriage traveling on two 
wheels, one in front, and the other behind, and having circum- 
ferential grooves fitting a continuous rib on the interior of the 
tubing. An arm projecting upwardly from the piston-carriage 

through a slit in the upper part of the tube, and is con- 
nected to the car, or the first of a series of cars on the railway. 
The slit is closed by a flexible valve arrangement, kept closed 
front of the ‘‘ dynamic traveler” by atmospheric pressure, but 
pushed aside as this advances, to admit air behind the piston. 
The section valves are opened to permit the passage of the 
traveler, and each may be closed after it has passed, enabling 
the work of exhaustion in the preceding section to be recom- 
menced. See ATMOSPHERIC Raiway, pages 179 - 181. 

Pinkus, August 26, 1839. Propelling boats or cars by gas- 
explosive engines, The engine has double-acting gas and air 
pumps, two piston-cylinders connected with two globular 
explosive chambers having igniting slides and safety-valves. 
Arrangements may be made for enabling the engine to take gas 
from the main without stopping. In this case the engine is 
provided with a flat pipe or tongue suspended by a ball and 
socket joint, and made so as to form an air-tight joint with the 
main or valve. The tongue is also furnished with a valve which 
shuts when it leaves the main or valve. 

Count de Fontainemoreau, June 21, 1844. Locomotive-en- 
gines, either reciprocating or rotary, are put in motion by either 
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Todd’s Fireless Locomotive ( British). 


pigteediay Google 


BF wr 


e 


STREET-CAR. 2423 
compressed or rarefied air derived from a tube along the road- ' the vacuum produced beneath the piston by the explosion is 
way. Above the tube are fixed distributing-boxes, having a alone availed of, two alternately acting cylinders being em- 
valve at bottom, and other valves at top, which are opened bya ployed. Ina second plan both the force of the explotion and 
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slide carried along with the locomotive and running in a groove 
at the top of the box, having a strip of sheet-iron on one side, 
snd a leathern strip on the other; the valves automatically 
close after the slide passes over them. | 

Parsey, October 17, 1844. Eanploys a receiver and a regulat- | 
ing-chamber, where the denaity of the air is reduced, and from ! 
which it passes to the valve-box of the cylinder. After doing | 
it: work, it may be allowed to escape, or it may be forced back | 
into the receiver by two air-pumps contained within it and 
communicating with the two ends of the working cylinder. | 
See pages 603, 604, Vol. I. 

Anderson, June 29, 1846. Using gun-cotton or yarn as— 
means of propulsion. The locomotive has two cylinders, en- 
larged at their outer extremities, having pistons connected to- 
gether by side-rods, and each furnished with a valve to allow | 
escape of gus during the down stroke. The cotton or yarn is 
fed by rollers alternately in the narrow extremity of each cyl- 
inder through a small slit, and is exploded by wires from a 
galvanic battery. 

Fell, October 7, 1847. Employs rarefied or compressed air. 
The latter is conveyed by a main or pipe placed centrally be- 
tween the rails to reservoirs at equal distances along the line, 
These are located below the main, and have valved pipes pass- 
ing through it, and flush with its upper surface. The main is 
partially embraced by a long slider attached to the engine, con- 
nected by a pipe with its air-chamber, and as the engine passes | 
over each reservoir, levers connected with the valves of the ; 
pipes leading therefrom are struck by a bar attached to the 
engine opening the valves, and air passes from the reservoirs 
through the slider and tube into the air-chamber of the engine, . 
whence valves prevent its escape. 


A different arrangement of valve is employed if rarefied air is 
used. 

Van Rathen, November 2, 1847. High-pressure air from a 
reservoir is made to enter a set of expanding and warming 
tubes, by which its pressure is reduced from about 50 to 6 at- 
mospheres, while retaining its heat and elasticity, and thence a 
moderator or chamber provided with a piston which is forced 
into the chamber by the action of a regulating spring or weight, | 
and raised by the pressure of the air. From the moderator the | 
air passes to the propelling machinery. 

Johnson, June 26, 1856. Proposed to carry a small steam- 
engine and boiler for working two or more double-action air- 
pumps to compress the air into a receiver, whence it was to be 
delivered to the main actuating cylinders of the engine. 


Fig. 5978. 


Barsanti and Matteucci, June 12, 1857. 
taining motive power by the explosion of hydrogen or other 


Apparatus for ob- 


inflammable gas mixed with atmospheric air. In one method 


Smuh's Pneumatic Engine for Street- Cars. 


the vacuum are utilized. Four cylinders are employed, one on 
each of two pairs of driving-wheels. The locomotive carries a 
reservoir of gas with regulating apparatus to give a uniform 
supply. Thecharge is exploded by a cylindrical circuit-breaker 
rubbing aguinst a steel spring and rotated by band and pulley 
connection with the fly-wheel shaft. 

Crever and Keeney, September, 1859, proposed the use of a 
stationary steam-engine at one of the termini, for compressing 
air into a large air-holder A main connected with this reser- 
voir leads along the track, and is provided at intervals with 
ascending branches having valves, which may be opened by 
contrivances under the control of the conductor, in order to 
replenish a compressed air-tank carried beneath the car. 

Liquid carbonic-acid gas exerts a pressure of about 690 
pounds per square inch at 42° Fah., 855 pounds at 60° Fah.. 
and 1,200 pounds at 86° Fah. One pound of the liquid expands 
80 as to form rather more than eight cubic feet of gas. It may 
be kept in tanks made of several thicknesses of sheet-steel rolled 
together in the form ofa scroll and united by a solder of pure 
tin run in between the layers. (Mathews’s patent.) Tanks 
made of a single thickness ! ,, inch of sheet-steel, lapped four 
inches at the edge, and soldered in this way, may be trusted to 
sustain a pressure of 300 pounds to the inch, the bursting 
pressure being 700 lbs. One of the thicker kind above men- 
tioned, tested by hydraulic pressure at the Newport torpedo- 
station, withstood strains up to 3,132 lbs. per square inch before 
rupture. 

Barbour, March 14, 1865. The car carries a supply of liquid 
carbonic-acid stored in a tank beneath. This is admitted in 
regulated quantities to the cylinder, where it expands, and 
after duing its work, the gas is ex- 
hausted into a reservoir over the car, 
having & capacity 450 times that of 
the tank in which it is contained in 
the liquid state. It ia recondensed 
by appropriate machinery at the sta- 
tions, and again used. 

Smith, August 8, 1871. Compressed 
air, contained in a large tank on the 
body of the car, is admitted to a gov- 
ernor or regulator a’, and thence 
passes to a small auxiliary tank 5 un- 
derneath ; this is connected with the 
cylinder valve-chest c! by two pipes, 
one of which d is open and the other 
e closed while the car is in motion, but on stopping the car the 
latter is opened and the former closed, causing the compressed 
air in the cylinder c to be pumped back into the auxiliary tank, 
where it is stored up to assist in starting again. The illustra- 
tion (Fig. 5977) shows the car-bed and lower works. 

Smith and De Coppet, July 29, 1873 (Fig. 5978). Liquid am- 
monia, stored in a reservoir a, is withdrawn and injected by a 
pump 4 into a vaporizer c, heated by a lamp beneath. The gas 
is conducted to the engine d by a pipe, and is exhausted into a 


| condenser ¢, where it is liquefied by a shower of spray falling 


through a perforated plate, the water being supplied by tanks 
J, one at each side of the car, and withdrawn therefrom by a 
pump. A third pump removes the ammonia from the condenser 
and forces it into a tank g beneath the car, where it is retained 
for farther use. Chains communicate motion from pulleys on 
the engine crank-shaft to pulleys on the driving-wheel shaft. 

Bowen, September 2, 1873 (Fig. 5979). The car has under the 
seats tanks for compressed air, divided into compartments by 
partitions. The compartments communicate with each other by 
valves, which allow the air to pass fromm one to 
the other when they are charged at the end of 
the route, but prevent its passing in the oppo- 

site direction when the compartment first drawn on has a 
less pressure than that which remains intact. Each compart- 
ment has a separate pipe communicating with the working- 
tank d, and valves controlling these are successively opened 
as the pressure becomes reduced in the compartments first 
drawn upon. 

Turnbull (Fig. 5980) employs a cut-off which 
automatically varies the bulk of air admitted to 
the working-cylinder in proportion to the de- 
gree of compression. ¢e are air-holders: /, 
cylinder ; /, slide-valve, working in chest p and 
operated from eccentric m by lever 7 and rod o 
secured to pivoted sleeve 5, rendering the length 
of stroke adjustable; g is an air-chest, from 
which the chest p is supplied. The compressed 
air issues from the air-holders, which are con- 
nected by a pipe, through a valved pipe com- 
municating with the dome ¢t, and presses against 
the diaphragm /, having a stem w connected 
with the helical spring g and pivoted to the 
lever tv. When, as at starting, the air in the 
tanks is highly compressed, the diaphragm f 
depresses the stem u in opposition to the spring 
g and the lever v, through the medium of kf m, causes 
the valve @ in chest q to cut off at short stroke; but as the 
pressure becomes reduced, the spring g, overcoming the resist- 
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ance of the diaphragm, raises the stem x, and allows the valve d 
to dave a longer range, 80 as to admit a greater volume of air to 
the chest p. When the pressure in the tanks has become re- | 
duced to a certain amount, the valve d ceases to operate. z is 
a pipe conveying air from drom f¢ to the cheat ¢; ¢, connecting. | 
rod, and &, crank to driving-axle c. 

The Scott-Moncreiff system is used in Scotland. 

A United States patent has been granted for a method of 
using the elastic force of rubber as a motor for street-cars and 
for other pur Two rubber bands, 2} inches in diameter 
and 56 feet long, are stretched to 10 times that length upon 
two drums, on which they are coiled. The unwinding of each 
coil is calculated to propel the car a distance of over two miles. 
When the first has been unwound, the second is brought into 
requisition, and while it is propelling the car, the first is to be 
again wound up by the devices used for stopping and control- 
ling the car. 

Still another mode of operating street-cars is by means of 
steel springs. This form isthe subject of a French patent by | 
M. Leveaux. 

The winding-up of the spring barrels, which are carried un- 
der the car, is effected by engine power, placed at suitable in- 
tervals along the track, as may be convenient forthe run. The 
stationary engine drives by belt the horizontal shaft, carried in 
bearings, inclosed in a metallic tube or casing, beneath the 
roadway, and extending across the track ; close alongside which 
is a covered box, sunk in the roadway and inclosing a wheel, so | 
shaped as to connect with the winding axle of the tramway car, | 


Fig. 5979. 


of springs, each properly wound up, are taken on at the begin- 
ning of the route, and as fast as one expends its energy in mov- 
ing the car, another is brought into play, and the trip is con- 
tinued till all are exhausted, or the run is made. 


Street-lamp. One publicly exposed on the 
street. The lighting of streets on occasions of re- 
joicings, processions, grand entries, and receptions 
has always been an accepted Oriental device for 
gracing such occasions. The feast of the dedication 
was such among the Jews. The Roman forum was 
lighted when night-games were celebrated. Caligula 
once lighted the whole city. Constantine lighted 
up the city of the Bosphorus on Easter eve. 


The streets of Antioch and Edessa were lighted in the fourth 
and fifth centuries. The lights were lamps suspended by ropes. 

The really comfortable lighting of some Eastern cities men- 
tioned by Jerome, Libanius, Basilius, and others during the 
fourth century was far ahead of any attempts in that line in 
Greece or Rome, where people, venturing out after dark, were 
attended by lantern or torch bearers. 

The public lighting of streets became large and lar ser- 
vice among the Saracens. In Cordova (Ar. Kortiubah), under 
the Arabs, a person might walk after sunset for a distance of 
10 miles in a straight line by the light of the public lamps and 
upon well-paved streets. Ali Mak- 
kari's ‘‘ History of the Moham- 
medan Dynasties in Spain,’’ This 
was 500 years before any public 
lamp service in London or Paris, 

The priority of lighting streets 
is contested between London and 
Paris. In London it appears 
that in 1417, Sir Henry Barton, Mayor, ordered 
‘* Lanterns with lights to be hanged out on the 
winter évenings, between Hallowtide and Candle- 
masse.’’ — STOWE. 

In 1668, householders were reminded that they 

should hang out lanterns duly at the 
| accustomed time, and in 1690 this or- 

der was renewed, and these lights were 
required to be kept burning from 
dark till midnight every night between 


Michaelmas and Lady Day, 
In 1716, farther ordinances for the 
better lighting of the city were made 
by the city authorities, but the 
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Bowen's Street-Car. 


and thus give the requisite motion thereto. On the arrival of 
“ car at any station, the spring barrels are wound up by the 
engine. 

f has been computed that the actual tractive force, requisite 
to overcome the resistance of a street-car weighing gross 5 tons, 
is 60 pounds on the driving-wheels, corresponding to 720 pounds 
on the periphery of the spring barrel; 24 pounds and 288 | 
pounds respectively correspond to a gross weight of 2 tons; and | 
in like proportions for intermediate weights. So far as previous | 
experience goes, a spring 6 pounds in weight, exerting a direct 


| 
| 


Turnbull's Street-Car. 


pa of 105 pounds, may be taken to represent the maximum | 
n size and power of such steel springs. Steel manufacturers 
are now turning out springs 50 to 60 feet long, capable, when 
dnly coiled, of exerting a pressure of 800 pounds to B00 pounds, 
without permanent set. 
In a modification, in place of one s ring, wound up at inter- | 
vals along the road by means of stationary engines, a number | 


—— duty still rested upon the people, 
=ey; and its execution was not a muni- 

cipal act. The Common Council 

ordered that ‘‘all householders 

whose houses front any street, 
lane, or public passage shall, in every dark night, that is, 
every night between the second night after every full moon 
till the 7th night every new moon, set or hang out one or 
more lights, with sufficient cotton wicks, that shall continue to 
burn from 6 o’clock at night till 1) o'clock of the same night, 
under the penalty of one shilling.”’ The rest of the night might 
take care of itself, and even these regulations were evaded and 
disregarded. 

The streets were subsequently lighted by contract for 117 
nights in the year. This proving unsatisfactory, an act of Par- 
liament was passed in 1736, which authorized the corporation 
to establish glass Jamps to be lighted from sunset to sunrise all 
the year round, and the number was increased to 6,000 within 


the bounds of the city proper; probably 15,000 within the 


group of municipalities known as London. In 1744, the light- 
ing of the city was still farther regulated by act of Parliament, 
and at a somewhat later period Oxford Street alone was said to 
contain more Jamps than all Paris. 

Misson, the celebrated traveler, who visited England about 


_ 1680, states that in the streets of London, “ instead of lanterns, 


they set up lamps which, by means of a very thick convex 

lass, throw out great rays of light which illuminate the path 
for people that go on foot tolerably well.”’ These lamps were 
at every tenth house. They fell into disuse, and 
lanterns were substituted. These buill’s-eyes were 
again introduced in London in 1799. 

‘* Master Kemming ” is noted as the enterpris- 
ing establisher of public lamps in London. His 
oil lamps eventually gave i+ Boag Murdock's gas- 
lamps, 1798 ; and Winsor, 18038. 

An order was issued in Paris, in the year 1524, 
that the inhabitants should keep lights burning, 
after nine in the evening, before the windows ofall 

=) houses which fronted the streets ; and in October, 

: 1558, large vases filled with pitch, resin,and other 
combustibles were placed at the corners of the streets, or nearer 
together if necessary. These, in the next month of the same 
year, were superseded by lanterns. 

The lighting arrangements of the streets, however, still con- 


tinued’ for many years on a very imperfect footing, and travelers -. 


still found it advisable to employ men bearing links or lanterns, 
when going abroad after nightfall, 
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In 1667 the lighting and police arrangements of Paris were | 
improved ; al ake was that of the Abbé Laudati, and was , 
legalized in 1662. In 1671 the lamps were ordered to be lighted | 
from the 20th of October to the end of March, having pre- | 
viously been kept lighted only during the four winter months; | 
at this time the lamps were kept burning on moonlight nights | 
as well as others. Their number in 1771 was estimated at 6,232. : 

Amsterdam had street lanterns in 1669; The Hague, 1678; | 
vapentarens 1681; Hamburg, 1676; Berlin, 1682; Vienna, 
1704 ; Birmingham, England, 1733. 

For lighting by gas, see Gas. | 

In the example, the glass is in a single | 
Fig. 5981. plece, flaring at top, and having an opening 
at the bottom to receive the burner. The 
cover, to which it is attached, is conical ia 
shape, is supported by four rods affixed to 
the top of the lamp-post, and is capped by a 
perforated hood. 

James L. Ewin's street-lamp has a sup- 
’ ply of naphtha or other oil sufficient to 
last for a week or longer, contained with- 
in a reservoir located in or beneath the 
pavement. Water under pressure from the 
street-main or a service-pipe is applied to 
the oil by a pipe, and the oil is conducted 
to the burner by another pipe, the flow being 
regulated by stop-cocks at the burner and 
in the water-pipe. The reservoir is fur- 
nished with a removable bucket inclosed 
by a hinged oll-tight lid, as means for dis- 
charging the water and refilling the reser- 
voir with ofl. A single padlock secures the lid and the water- 
supply cock. In this a cle form the oil-supply apparatus is 
eased in connection with an ordinary gas-lamp post. In an- 

other form, an enlargement in the post 


Fig. 5982. constitutes the reservoir, and a simple 
cock provides for diechanring the water. In 

a some forms provision is made against the 

a. escape of the water or oil through the out- 

Pg \ let of the other. The lam p-lighter sintply 
= . turns on the oil at the burner, and the 
‘ + water-pressure keeps the flame supplied 


continuously until the flow is stopped or 


the oil is exhausted 


Street-lo’co-mo'tive. 1. An 
~ engine (usually steam) for use on 
ordin iry road or pavement, See RoApD- 
LOCOMOTIVE; TRACTION-ENGINE, 


2. A small compact engine for use 
on board a street-car, as a substitute 
for horses. A durnmy - engine (Fig. 
5983). See STREET-CAR. 

Street-rail’way. See STREET- 


CAR ; STEAM-CARRIAGE. 
Street-sprink'ler. A cask or 
water-box on wheels, with a rose at 
the rear to sprinkle water upon the 
street. Kinds and capacities are va- | 
rious. They are usually filled from 
the public hydrant or fire-plug, and 
have means by which the driver can | 
control the issue of water. 
Street-sweep'ing Ma-chine’. A | 
wagon provided with scrapers and 
brushes for gather- | 
ing up street-dust | 
and mud and de- ' 
positing it in the | 
wagon-bed. | 


rr re a a eS 


Boase’s street-sweep- | 
ing machine (England, | 
1831) had 6 rows of | 
brushes spirally ar- 

a rauged on an axis which 
Evwin's Street-Lamp for Coal-Oil. is rotated by bevel-gear 
from the main axle. It 


ee 


delivers the sweeping in a ridge at the off-side of the machine. 
The street-sweeping machine adopted in the municipal ser- 
vice of Paris has a broom attached to the rear of a two-wheeled 
vehicle, by means of a framework, which is so hinged to the 
axle of the vehicle as to enable the conductor upon the box in 
front to raise it out of contact with the pavement, or to depress 
it for service at pleasure. 
Upon one of the wheels of the vehicle is fixed a conical gear- 
wheel, which drives a pinion running on an axis inclined about 
20 degrees to the axis of the vehicle ; and this axis is connected 
with the axis of the broom by a chain working in a pair of rag- 
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wheels. The axis of the broom itself is inclined so as to be 

lel to the axis of the pinion just mentioned, and therefore 
oblique to the direction of movement. When the broom is ap- 
plied to the pavement the rag-chain gives it a rotation opposite 
to that of the wheels of the vehicle ; 
and the dust or mud of the street is 
swept on before it and turned aside, 
#0 as to form a continuous heap paral- 
lel with the axis of the road. 


Fig. 5983. 
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The broom is armed with stout splints, and is 2 feet in di- 
ameter. In length {t is about 6 feet It leaves a track cleanly 
swept behind it of nearly this breadth. The dust is left in a 
ridge, or, as we should say, in wind-row, and is removed by 
shovels and carts as usual. 

Fig. 5985 is a side sectional! view of Fig. 5984. 
a machine in which the evlindrical ; 
brush is worked by gearing from a ,-——>% 
spur-wheel on the rotating axle of the Lo ) = ~ 
machine. The driving spur-wheels ~<{~2— 7% 
engage pinions turning loosely “a i 
on the counter-shaft, but 
clutched thereto by spring 
ratchet-clutches, which 
allow free backward 
rotation This 
shaft is con- ne 
nected by t 7 


chain wearing 


vy 


oS 

) with the rotary 
brushes that 
throw the mud 
into the dumping- 
receiver 

Fig. 5986 is a top view 
of another machine, in 
which the mud is swept 
by the roller-brush H in- 
to an inclined scoop £, 
lifted by traveling brushes 
on an endless belt, and 
deposited in the box J. 
Erom thence it is dumped 
when the machine has been driven to the place of deposit. 

Fig. 6987 is a machine for removing the dirt from close to the 
curbstone, and leaving it where an ordinary machine may 
reach it. The brooms and brushes are so connected by shafts 
and gearing with the ground-wheels as to revolve in a direction 
at right angles to the direction of motion of the machine. 

Fig.-5088 shows, by a longitudinal section, a machine having 
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Fig. 5985. 


Street- Sweeper. 


an endless belt with brushes. The belt is moved by gear con- 
nection with the ground- wheels. 

sh 5 6989 has a pair of oblique brushes to gather a wide 
swath of dirt into a position to be swept up by the succeed- 
ing cylindrical brush. 

Ancient Rome had its cloaces, and so had ita beautiful col- 
ony Augsburg ; but the cleaning of streets, except in exceptional 
cases, as in the splendid capital of the Spanish Caliphs, Cor- 
dova, was in a beastly state of inefficiency. 

In Paris, in 1285, under Philip the Bold, an order was issued 
that each citizen should keep the street clean in 
front of his own house. In 1348 and 1388 strin- ,, 
gent penalties were enacted against the remiss, C—— 3 
and a dirt and garbage cart (in tombereau) was jj |) 
established. About the end of the fourteenth (pe 
century the scavenger business became & regu- WL st 
lar trade. The government took charge of it in 
1609, letting it out in contracts. 

The work has changed somewhat in its char- 
acter by the introduction of Sewers (which see) 
and by other sanitary regulations and arrangements, 

Without descending to the full particulars, we may state that 
every kind of filth was habitually thrown {nto the street until 
comparatively modern times. Swine were forbidden to run 
loose in Paris in 1131, in consequence of the death of the young 
King Philip by a fall, owing to one of these animals ruoning 


Fig. 5986. 


Street-Sweeping Machine. 


between the legs of his horse. By an ordinance of 1895 the 
throwing of filth into the streets was prohibited in Paris. It 


is only years since this filthy practice was in full vogue in 
Edinburgh. 
Street-washler. A name aometimes given to a 


hydrant or fire-plug from which the street may be 
sprinkled or washed, by a jet 
from hose and nozzle. 

An invention for this purpose was — so 
introduced into Glasgow, in April, 
1868, by Mr. Sim. On one side of 
the roadway, pipes were laid 
next the pavement, and con 


water-main, =e 
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STRETCHER. 


lengths of road with important and incidental advantages 
exclusive of the enormous saving in water and labor. Ap- 
parently a sort of concrete is formed of the detritus of the 
9 road surface and the chemicals employed in the solution ; for,. 
although a road watered on this system may appear at first 
sight to be perfectly dry, upon closer inspection it will be 
seen that the dust is concreted together in masses too 
to be blown about by the wind. 

It is stated that the chemicals employed in the above- 
solution have proved very, destructive to the hoofs and 
feet of horses. Quien sabe : 


Strength of Ma-te'ri-als. The strength 
of materials is determined in three ways, — by 
their resistance to a crushing force, a tensile 
force, or by a tortional force. Of these tests, 
| the former two possess the most general utility, as. 


Fig. 5987. 


Street- Sweeping Machine. 


compressive or tensile strains are those to which 
materials are most frequently subjected in struc- 
tures of any kind. . 

The reader is referred to Barlow, ‘‘On the Strength 
of Materials.”’ Consult, also, 
“Ordnance Manual,” ed. 
1861, and technical works. 
== on building, civil engineer- 
ing, iron working and manu- 
facture, etc. See TESTING- 


MACHINE. 
Stretch’er. 1. (Brick- 
laying.) A brick whose- 


length is laid in the direc- 
tion of the length of the. 
wall. 

2. One of the extension- 
rodsof an umbrella, attached 
at one end to the sleeve. 

: which slides on the handle, 
and at the other end to a rib of the frame. 
3. (Carpentry.) A tie-timber in a frame. 
4. A round rail joining the legs of a chair. A 

round, 

E 5. (Vehicle.) A jointed 
<a Pes rod by whose extension the 
carriage bows are sepa- 
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nected with the = “ The foot-rest 
The pipes were drilled with SIN — W4\ \ of a rower at 
holes one tenth of an inch in A ‘ ~ Sell 4 : the bott 
diameter. On turning the i, Se at ates om 
water on from the main, ba: s ~~ cc. <% Te yy \ of a boat. 
it squirted across the fy Q my \. WW a 
street, completely and speedily watering, 3 4 » , #0) My X 2) <4 y 
and, if required, washing the roadway. Gammzozz7 Mi bh nrerenvernerner ich 9) , go> SF 

‘*« Engineering *’ describes a new process for ( jy 'S 4 SN OKs 4 
‘“laving the dust’ in streets, devised bya Mr. \2 ee) PG ‘@) 
Cooper, who, amongst other contracts, undertook \¢ 2Y NS Vd > ef 
the watering for the parish of Marylebone, one of the ~~ X ams 


largest in London, at a reduction of some fifty per cent 
on the other tenders. Mr. Cooper’s system of watering 
is based upon the principle of utilizing the moisture 
always suspended in the atmosphere, by saturating the 
roada with a solution of deliquescent salts. Upwards of one 
million gallons of the solution have been distributed over various 
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Street- Sweeping Machine. 


b. A cross-piece to keep the sides of a boat dis- 


tended when slung to get on board or overboard. 
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Fig. 5989. . To give the patent finish, the sides of the frame 

2 > are moved backward and forward, so as to give 
a diagonal stretch in alternate directions to the 
cloth. This is continued until dry, and the effect 
is a soft and elastic finish, resembling clear-starch- 
ing. 


= Stretch'ing-ir’on. (Leather-work- 
= ing. ) A currier s tool, resembling a slicks 
= consisting of a flat plece of metal or stone 
= fixed in a handle and used to scrape the 
—< surface of curried leather, to stretch it, 
= reduce inequalities, and raise the bleom,— 
= a certain powdery appearance which marks 

= the surface of well-tanned leather. 
2 Stretch’/ing-ma-chine’. A machine 
bh aeey _———— ——_F for stretching textile fabrics so as to lay 


WSs 4 |their warp and woof yarns in truly paral- 
lel p sitions. 
An ingenious and effective machine for 


Road- Sweeping Machine this purpose, patented by Morand of Man- 
chester, is described in Newton's ‘‘ Lon- 
7. A tool for expanding gloves. don Journal of Arts and Science” for December, 
_ 8. (Shoemaking.) An expanding last for distend- | 1835. See also TENTERING-MACHINE. 
ing shoes. Strice-de-tect’or. An instrument invented by 


9. (Fine Arts.) a. A frame for expanding a can- | Professor Topler of Riga for detecting the streaks or 
vas for painting. nm strie in glass-disks, caused by irregularities of den- 
b. A corner-piece for distending a Q sity. These are sometimes of sufficient magnitude to 
canvas frame. : be visible on simple inspection, but when not so, 
10. A litter or hand-barrow for car- they render the glass unfit for optical purposes. 


rying a wounded, sick, or disorderly The instrument consists of a lamp before which is placed an 
person. opaque disk having apertures of various dimensions, enabling 
the observer to vary the size of the radiant at pleasure. The 
| light is thrown on a large lens of short focus, and passes through 
| the glass to be examined. Exactly at the focal point is placed 
' an opaque disk of the exact size of the image there formed. If 
‘ the lens to be tested is perfect,a complete eclipse will take 
| place, but if irregularities exist they will cause the rays falling 
' on them to deviate trom the focal point, and will produce an 
' image of their figure apparently more or less bright upon a dark 
| ground. 
Boot and Shoe Stretcher. Strick. A handful or <= 
bunch of hackled and \ 


It is in great request at the front during an action, for carry- sorted flax, ready for con- 
ing off oe wounded 7 ne roar toa ano hospital, or.to ambu- | version into slivers by 
lances for transportation farther to the rear. It is usually like ; shi 

oe fiand-berow. with @ y ke | the drawing-machine. 
Pig. 5901. bottom made of sack- 
ing, nailed to the 
frame. Some have legs, 


‘ and some have none. 
Those with folding-legs 
pack more compactly 
for jeiseael Badeaiptly 

A number were pat- 
ented during our late 
war. ah 5992 shows 

< ; c 


Fig. 5990. 


one which may be 

folded for transporta- 

Stretcher for tion, is mounted on 

Painters’ Canvas. wheelsand springs and 

on folding-Jegs, and 

its bed portions are adaptable to the neces- 
sities of varying cases. 

Stretchers are also used for conveying 
dangerous persons to a place of safety ; 
mad, drunk, or ferocious, to asylum, jail, 

ice-station, or guard-house, See Litter ; 

1zR; HAND-BARROW. 
err 8 

Stretch’er-mule. (Cotton-man- General Tompkins’s Stretcher. 
wfacture.) A mule adapted to 
stretch and twist fine rovings of cotton, bringing 
them forward another stage in respect of attenuation 
and twisting. See Mute. 

Stretch'ing-course. (Afasonry.) A course of 
stones or bricks laid with their longest dimensions in 
the direction of the length of the wall. See Bonn. 

Stretch'ing-frame. (Coltun-manufacture.) a. 
A machine in which rovings are stretched in the 
process of converting them into yarn. 

b. A long frame on which starched muslins are 
stretched and exposed in a warm room to dry. It 
ig the substitute .for the cylinder drying-machine, 
which is used upon heavier classes of goods. 


A cwt. (112 Ibs.) of flax makes 300 to 400 stricks. 

Stricklle. 1. (Carpentry and Masonry.) A 
pattern or templet. 

2. (Founding.) a. A semicircular piece of wood 
used in smoothing molds of loam to form cores for 
curved and crooked pipes; also for spreading upon the 
cores a thickness of loam answering to 
the required thicknessof the pipe. The Fig. 5988. 
core and its envelope form a model in 
the sand-flask, and are then removed ; & 
the outer thickness of loam is re- 
moved, exposing the core; this is es 
placed in the mold, resting on Stretching-Iron. 
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prints ; the mold is closed, clamped, and the metal 
poured. ; 

b. A straight-edge of wood with which to remove 
superfluous sand from a flask after ramming up. 

2. (Cloth-shearing Machines.) A straight-edge 
fed with emery and employed to grind the edges of a 
series of knives arranged spirally on a cylinder. 

3. A sige ap to strike grain to a level with 
the upper edge of the measure. A strike. 

4, An instrument for whetting scythes. <A rifle. 

5. (Flaz.) <A strike or sword used in dressing flax. 

Strict’/ure-cut’ter. An instrument for dividing 
contractions of the urethra. A catheter concealing 


Tiemann’s Stricture- Cutters. 


a knife, which may be pushed out at the proper 
time, dividing the’ stricture without injuring any 
other part of the urethra. 


a is Peters’s instrument, having a lancet concealed in the 
catheter and projected by a piston. 


Fig. 5995. 
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Strecture- Dilators. 


b is Civialle’s, having spoon-shaped terminals concealing the 
knife. 


c is Gouley’s. c’, an enlarged view of a portion. 

d is another of Gouley’s. d’, an enlarged view, showing the 
lancet projected from-the sheath. 

ee’ e’' are Volimier’s instruments. 

Jf’, Martin’s instrument. 

Strict’ure-di-lat/or. An instrument for reliev- 
ing contractions in the urethra, by tearing. 

a bare views of Miner's instrument, one showing the probe 
projected. 

cccec are Holt’s instruments, of different diameters, for con- 
secutive use in expanding the walls of the urethra. 

a d' is Bumstead’s dilator. 

e shows dilators of varying forms, with whalebone guide. 

J is an expansible bifurcated instrument. 
g, Sir Henry Thompson's instrument, with expansible stem 
section. 

Strig/il, 1. An instrument formerly used in 
baths for scraping off the sweat, 
but more specifically useful in 
exciting the action of the skin / 

| and tissues beneath. 

2. A fleslr-brush. 

Strike. 1. (Brick-making.) 
A small piece of wood about 
14 in. x 4 in., and 10 inches 

E used to remove the super- 


_ Fig. 5996. 


fluous clay from the mold. Ug 

2. A similar strip is used in © 
measuring grain, and hence the 
term struck measure as distin- 
guished from Acaped measure. Customs vary in 
this respect, and the practice of selling by weight is 
superseding the old mode. See STRICKLE. 

3. (Founding.) a. A hook in a foundry to hoist 
the metal. 

b. A paddle or straight-edge. See SrrICKLE. 

° 4. (Melal-working.) A puddler’s stirrer. A rabble. 

5. (Flax-working.) A handful of flax that may 
be struck at once. 

6. (Sugar-making.) The quantity of sirup, the 


contents of the last-pan, emptied at once into the 


coolers. 

7. An iron pale or standard in a gate or fence. 

8. (Mftning.) a. The prolongation or extension 
of a stratum in a direction at right angles to the dip. 
The strike is also called the /ine of bearing. If a 
stratum dip to the N., the strike is E. and W. 

Of the horizontal drifts of a mine, one set follows the strike 

. of the vein and the other is at right angles toit. The former 
are for working the vein, the latter for removing the ore and 
draining the mine. 

6. The intersection of a vein with the surface. 
The place where the vein crups out. 

Strike-or-si'lent. (Horology.) A piece in a 
clock which sets the striking parts in or out of 
action. In the latter case, it pushes the warning 
pice clear of the pin in the hour-wheel, so that the 

atter, the prime agent in the striking, is allowed 
to revolve without setting in motion the train of 
parts which affect and regulate the striking. 

In the strike position, the pin on the hour-wheel 
_is effective in moving the warning-piece, so that the 
| clock strikes the hour regulated by the snadd. 
| Striker. 1. (Forging.) A species of steam- 
hammer, striking in a manner similar to the trip- 

hammer, but-operated directly from the engine, the 

cam-wheel being dispensed with. It may be ad- 
, Justed to strike either vertically, or horizontally, of 
| at ete angle, and is designed as a substitute for 
; the blacksmith’s assistant, known as the striker, on 
heavy work. 


Fig. Hae Position for Mido blows. 

g. - @ shows it in position for upsetti deliverin 

nereoorsl blows. ie a - 
. Position for blows at an le of 45°, for bending angie- 

fron and T-stiffeners. 7 ; = 
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faite’. Sa Striking-Machine for Scraping Hides. 


The operator can regulate the force, direction, idity of | Scraping hides. The hide, being laid upon the lower 
blows by actuating fot-valve projecting throug h the anon, | of two rollers, is gradually cs aiyhai tine pee ne 
nee Soe oe ey can be arranged for working by com- | the upper roller, which carries a sharp-edged spiral 
pressed air or water-pressure, but are usually worked by steam. }-nife” ‘The lower roller, being supported on springs, 

2. A hardened mold or former upon which a ‘maintains a uniform but yielding pressure, and 
softened steel biock is struck, to receive a concave adapts itself to the varying thickness of the hide, 

Fig. 5998. the knife in the mean time scraping out the bloom on 
PA the hide. 

2. (Metal-working.) A machine for stamping 
metals. See STRIKING-UP PREss. 

Strik’ing-plate. (Carpentry.) The device by 
which the wooden centering of an arch is lowered 
when the arch is completed. 


The upper plate a, notched on the lower side, serves as a base 
for the framing of the center, and the 


lower plate b, notched on the upper Fig. 6000. 
~ | side, rests on the pier or posts which 
support the whole. The two are sep- Oy~ bed 
| arated by the compound wedge c, © tn 
_ which is secured by keys. When these 


keys are driven out, the wedge c is saat Plates and 
free to slide backward, allowing the edges. 

plate a and superposed framing to 

descend, leaving the voussoirs unsupported. 

Strik/ing-up Press. (Shect-metal Working.) 
A press for striking-up or raising sheet-metal in 
making dishes, pots, pans, cups, etc. See also 
_Drop-Press. 
| In that illustrated, the disk to be 
| shaped is laid on the upper face of 

the hollow die w, the upward move- 
ment of which clamps it against the 
collar y, while the cameo-die a? de- 
_scends and forms the object, which {> 
is afterward ejected from the matrix |°\: 
_ by a follower. The movements of | \~ 
—..| both dies are derived from a rocking 
“| cam s, actuated from the fly-wheel 


_ d through gears fg. 
EB | See STAMPING-MACHINE. 
 Strik/ing-watch. One 
= a which indicates the time of 
Davies's Striker. day either automatically or in} 
se ’ _ | response to the pushing in of a} \\ 
impression from the striker. Swages are made in| knob. A REPEATER. WS 
this way, the two portions receiving their grooves| The watches of the time of 
from a striker between them. See Swace. Charles V. and Louis XI. had } \ 
3. A harpoon. ; striking arrangements, and on \ ~~ 
Strik/ing. 1. (Architecture.) The removal of @ | two occasions mentioned in the 
center upon which an arch has been built. It is | chronicles of the times, thieves | 
done by striking the wedges on which the ribs rest. | with the booty on their per- | 
See CENTERING. , ‘ . . sons’ were detected by the & 
2. (Joinery.) Running a molding with a molding- | striking of the watches. Striking-Machine for 
ne. , String. 1. A cord of small Metals. 
Strik/ing-knife. When hides are taken from | djaneter. 
the last or tanning-liquor they are washed and| 9. (jfusic.) The cord of fiber or metal whose vi- 


dripped, being occasionally placed upon a long cy- | brations produce the notes in instruments of the 
lindrical horse and struck or smoothed with a tri- | stringed class. See Musical INSTRUMENTS. 


angalar-steo! uile, Which: ‘Remngs ®! “Dloote: £0: 208)" smh. a inrwing deariawa gore thevibredon of strings : The 


surface. rate of vibration is inversel : 
y proportional to the length ; it is 
Strik’/ing-ma-chine’. 1. (Zeather.) One for inversely proportional to the diameter; it is directly propor- 
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STRUNTAIN. 


tional to the square root of the stretching weight or tension ; 
and it is inversely proportional to the square root of the density 
of the string. When strings of different diameters and densi- 
ties are compared, the law is, that the rate of vibration ia in- 
versely proportional to the square root of the diameter of the 
string. The amount of motion communicated by a vibrating 
string to the air is too small to be perceived as sound, even at 
a small distance from the string. Hence, when strings are em- 
ployed as sources of musical sounds, they must be associated 
with surfaces which take up their vibrations, and transfer them 
to the surrounding air. Thus the tone of a harp, a piano, a 
guitar, or a violin depends mainly upon the sound-board of 
the instrument. 

“When a string vibrates as a whole, it usually divides at the 
same time into its aliquot parts. Smaller vibrations are super- 
posed upon the larger, the tones corresponding to the smaller 
vibrations, which are known as overtones, mingling at the 
fame tine with the fundamental note of the string. It is the 
addition of such overtones in different proportions to funda- 
mental tones of the same pitch, which enables the listener to 
distinguish the sound of a clarinet from that of a flute, and 
the sound ofa violin from both. Could the pure fundamental 
tones of these instruments be detached, they would be undis- 
tinguishable from each other; but the different admixture of 
overtones in the different instruments renders their (rvbres di- 
verse, and therefore distinguishable. When a stretched string 
ia plucked aside, or agitated by a bow, all the overtones which 
require the point agitated for a node vanish from the clang of 
the string. The point struck by the hammer of a piano is from 
one seventh to one ninth of the length of the string from its 
end; by striking this point, the notes which require it as a 


node cannot be produced, a source of dissonance being thus . 


avoided.”? — TyNpDALL. 

Pythagoras appears to have understood the relation of musi- 
cal intervals, and is said to have stretched musical striugs of 
equal lengths by weights having such proportion as to produce 
fourths, fifths, and octaves. 


2. (Mining.) A small vein of ore, divaricating 
from the main vein and passing off into the rock. 
Still smaller veins are called threads. 

_ 8. (Shipwrighting.) The uppermost row of planks 
in a ship’s ceiling, or that between the upper edge 
of the upper deck-ports and the gunwale. 

4. A projecting course of bricks or stones in a 
wall. A string-course. 

String-block. (Music.) A block in the wooden- 
frame piano-forte into which were driven the studs 
upon which the strings were looped. 

It is now superseded by a string-plate, which has 
the same function, but has the advantage of metallic 
rigidity, as a consequence of which the strings re- 
main lounger in tune. 

String-board. (Carpentry.) One of the slant- 
ing pieces of stairs into which the steps are notched. 

String-course. (JJasoury.) A course of brick 
or stone projecting slightly from the face of the wall 
and forming a horizontal line. It may be flat, 
molded, or enriched. 

Stringed In’stru-ment. (Music.) An instru- 
ment whose tones are produced by the vibration of 
strings. See MusicaL INSTRUMENTS, 


The ancient Egyptian Aarps had 4, 6,7, to 22 strings, and 
were elegantly made. Their guitar had 3 atrings: lyres, 5, 7, 
10, and 1& See Musrtcau INSTRUMENTS, pages 1499, 1500; list 
of musical instruments, page 1501; classification of instru- 
ments, pages LW), 1501: table of compass of instruments, page 
1498; Harp; Piano; VIOLIN; ete. 


String’er. 1. (Carpentry.) A horizontal timber 
connecting posts in a frame ; as, — 

A tie-timber of a truss bridge. 

A horizontal tie in a floor framing. 

2. (Railway Engineering.) A longitudinal balk 
or timber on which a railway rail is fastened, and 
which rests on transverse sleepers. 

3. (Shipwrighting.) An inside strake of plank 
or of plates, secured to the ribs and supporting the 
ends of the beams, <A she/f-jnece, 1 

String-piece. (Vurpentry.) a. A horizontal 
connecting strip or plank of a frame. 

b. The timber beneath a staircase which forms the 
soffit or ceiling. 

c. A timber in a floor framing. 


String-plate. (Music.) An iron barin a piano- 
forte frame into which are inserted the studs to 
‘which the strings are secured. 

Strip. 1. (Mining.) An inclined trough in 
which ores are separated by being disturbed while 
covered by a streain of water descending the strip. 

2. (Machinery.) To tear the thread off a screw. 

3. A narrow i of board nailed over a crack or 
joint between planks. 
| Stripe. (IWWecaving.) A pattern 
arranging the warp-threads in sets o 
colors ; or, — 


yreateed by 


alternating 


In sets of varying fineness, of the same color; or, 

' By drawing bunches of warp-threads through the eyes of 
_ gorne of the heddles ; or, 

By passing several heddlesful through the same intervals of 
the reed. 

A toeft stripe crossing the warp stripe constitutes a check 
pattern. 

Stripper. 1. See FILe-sTriprer. 

2. (Carding.) A device for lifting the top flats 
from the carding-cylinder. 

Strip’ping. 1. (Carding.) The operation of 
cleaning or removing the short fibers from between 

the teeth of the various cylinders and top flats. 

Some machines are self-stripping ; every other 
flat being moved in one motion of the stripping 
,mechanism, the second motion taking the alternate 
flats. 

2. (File-making.) The po of cross-filing and 
then draw-filing file blanks to prepare them for 
grinding or cutting. 

3. Removing the wings of the tobacco leaf from 
the stems. The wings are piled and pressed, and 
form a hook, 


Strip’ping-knife. (//usbandry.) A tool for 
removing the blades of sorghum from the stalks, 
previous to grinding. See Fig. 1062, page 444. 

Strob’o-scope. A toy depending for its effects 
upon the persistence of visual impressions, hke 
the thaumatrope and anorthoscope ; zortrope. See 

PHENAKISTOSCOPE. 

Strock'le. ((flass-making.) A shovel for frit, 
sand, etc. It has turned-up edges to increase its 
holding capacity. 

Stroke. 1. The length of rectilinear motion of 
a piston, pump-rod, plunger, ete. 

With a stationary engine, the motion of the piston- 
rod outward is the front stroke, the reverse is the 
back stroke. The upand doen result from the posi- 
tion of the cylinder. 

With a locomotive the frout stroke is toward the 
front of the engine, and conversely. 

The stroke of a valve is called its ¢ravel or throw. 

The throw of a crank is the diameter of its circle 
of revolution ; twice its radius. 

The term excursion is applied*in some cases ; in 
others, the term range. 

Strong-sand. (Founding.) That which con- 
tains a large quantity of clay, and is therefore 
tenacious. 

Stron’ti-um. Equivalent, 44; symbol, Sr. ; 
specific gravity, 2.54. This is a white, malleable 
metal, of but little importance in a mechanical point 
of view, but its salts are used in pyrotechnics to give 
a red glare. 

Strop. 1. (Rope-making.) A rope with an eye 

at each end, used in twisting strands. 
| 2. (Nautical.) A rope spliced into a circular 
wreath to seize around a block for hanging it. 


| 3. Another name for strap, as razor-strop. 


| §troud. (Fobric.) <A coarse blanket-stuff, used 
in trading with the Indians. 

7 ee (Fubric.) A coarse, narrow worsted 
brai 


STRUSE. 


Struse. (Nautical.) A river-craft of Russia for 
catrying produce and goods. 

Strut. A bar in a frame having equal and oppo- 
site forces applied to its ends, acting inward and 
producing upon it a state of compression. A ¢ie is 
a bar differently applied, its function being tensile. 
A bar applied toa strut to prevent lateral deviation 
is a stay. See Truss; Roor; etc. 

'y. a. A diagonal timber which acts as a post or 
brace to support a principal rafter or purlin. Ita lower,end is 


stepped into a tie-beam, or on a shoulder of a king or queen post. 
Kurq-posr Tauss. 


Gate with Diagonal Struts. 
d d, in Fig. 6002, show struts to prevent the sagging of the 
te 


6. Braces between joists. See Srraurrine. 

Strut’ting. 
tween joists to prevent side deflection. 
NEY. 

When the 


See CHIM- 


ieces are crossed alternately, it is 
called herring- strutting. 

Stub. 1. An old horseshoe nail. 
therefrom. Stub-iron. 

Stub-iron is used especially for gun-barrels of superior quality. 
The stubs are put into a tumbling-box to brighten them, re- 
moving all rust and dirt. They are then combined with from 
12 to 60 per cent of steel in blocks of the same size aa the studs. 
The combined metals are puddled, hammered, heated, tilted, 
and rolled in bbons, to be wound in coils around mandrels, 
heated to a welding heat, jumped, and finished by a hammer 
on the anvil. See GuN-BARREL; Twist. 

2. (Locksmithing.) A stationary stud in a lock 
which acts as a detent for the tumblers when their 
slots are in engagement therewith. 

Stub-axle. A short axle attached on the end 
of a principal axle-tree. It is variously made and 
secured. metimes it is a sort of jury axle, made 
as a temporary expedient when the arn of an axle 
has broken off. It occurs frequently on horse hay- 
rakes and some other kinds of agricultural imple- 
ments, 

Stub/ble-plow. (Husbandry.) One for plow- 


Iron formed 


ing old ground, so called ; land which was lately in 
. small grain, not in grass. In con- 
. tradistinction to sod-plow. 
Fig. 60038. 


Sy 


Stub/ble-rake. (Husbandry.) A rake for glean- 
ing lately reaped fields of small grain ; wheat, rye, 
oats, or barley. 

Stub/ble-turn’er. An attachment to a plow to 
turn over stubble and trash before the principal plow 
reaches it. In the example, the stubble turner 1s at- 
tached to the point of the coulter and curves over in 
front of the mold-board. 
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(Curpentry.) Diagonal braces be- , 


% 


STUD. 


Stub-end. (Machinery.) The enlarged end of 
a connecting-rod, in which the boxes are confined by 
the strap. 

Stub-mor'tise. (Carpeniry.) A mortise which 
does not pass through the object in which it is 
made ; not a through mortise. 

Stub-nail. A short thick nail. 

Stub-short; Stub-shot. 1. The unsawed 

portion of a plank where it is split from the bolt or 
toe The saw-kerf reaches nearly to the end of the 
log, in gig-back saws ; the plank is then split off the 
remainder of the distance: this remainder forms a 
‘short stub. 

2. (Turning.) The portion by which an object to 
be turned is grasped or chucked. It projects beyond 
the ultimate surface of the object, and is cut off 
when the shaping is finished, 

Stub-ten’/on. (Carpentry.) A short tenon at 
the foot of an upright, 
such as the scantling 
or ligeeaty of a par- 
tition ora floor-bearer. 

Stub-twist. A 
gun-barrel made of a 
ribbon of combined 
iron and. steel, the 

iron being derived 
from stubs (old horse- 
shoe nails.) See STUB. 

Btuc'co. (Plas- 
tering.) a. Plaster for 
coating walls. It is 
usually made of pure lime slaked and settled, mixed 
with clean sand. 

Stucco varies in quality and composition with the 
purpose for which it is intended. Gypsum and 
pounded marble sometimes enter into its composi- 
tion, as well as gelatine or glue in solution. 

One recipe gives 8 to 4 volumes of white sand, and 1 volume 
of fine stuff or lime putty. 

b. The third coat of plastering when prepared for 
painting. 

Troweled stucco is of the best description. 

Bastard is a coarser kind. 

Rough stucco is the coarsest kind prepared for painting. 

Stuck-fur'’nace. (Metallurqy.) 


The stick furnace or Wolf's oven is a furnace for the reduc- 
tion of iron, at one time common in Europe, now little em- 

, ployed. The interior of this furnace has the form of two cones 
| united at their bases: it is usually from 10 to 16 feet high, 24 
inches wide at bottom and top, and 6 feet at the center. There 

| are generally two tuyeres, both on the same side. The opening 


Pd 


Fig. 6004. 


Stub- Tenon. 


. | called the breast is closed after the furnace is heated, after 


which charcoal and ore are thrown in, and the blast introduced. 
As soon as the ore passes the tuyere, iron is deposited at the 
bottom of the hearth ; when this amounts to a ton, the blast is 
stopped, the breast-wall removed, and the metal lifted out in a 
solid mass, or stuck, wulf, as it is called by tha Germans. 

Stuck-on. (Carpentry.) A term indicating a 
molding worked on the edge of a frame ; in contra- 
distinction to one worked out of a detached strip. 

a, stuck-on. 

b, laid-on. 

The operation of shaving down the arris is called 
sticking, striking, or running the molding. 


Fig. 6006. 


Fig. 6006. 


Stuck- On. 


Stud. 1. (Machinery.) A boss or protuberance 
designed to hold an attached object in place. 
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2. (Carpentry.) An upright scantling. 

8. (Wear.) A button with a shank and disk. 

4, A nail with a large head. 

5. (Nautical.) A cast-iron brace across the minor 
diameter of a cable link, to prevent collapse. 

Stud/ding-sail (Nawutical.) An _ additional 
sail spread by the aid of light booms beyond the 
leech of a square sail; in order to extend the area 
horizontally, in light winds. They may be added 
on both leeches of a square sail. 

The prolongation of the yard by which a studding- 
sail is extended is a studding-sail boom, which is 
supported by hoops on the yard called quarter-irons 


pnd yard-arm irons. See YARD. 


It is rigged-out by a twofold purchase called a 
boom-jigger. 

Stud’/ding-sail Yard. A spar rigged out from 
the end of a yard, to stretch a studding-sail. 

Stu/dent’s Lamp. A form of argand-burner 
lamp, with an elevated self- . 


—eSeeeee 


When the oil-chamber Z 
is lifted, the ball-valve closes 
the aperture. As the oil 
burns away, bubbles of air 
enter the reservoir at the 
hole f and allow oil to escape 
in limited quantities. 

Fig. 6007. 


flowing reservoir. 
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= 5 ‘ Student's Lamp. 
Stud-work. (Building.) Brickwork between 
studs. An old form of building once common in 


England and lately introduced into the United 
States by admirers of the ancient and picturesque. 

St 1. (Nawilical.) A melted mass of turpen- 
tine, tallow, etc., with which the masts, sides, and 
bottom of a ship are smeared. 

2. (Paper.) Paper-stock, ground ready for use. 
When half ground it is known as half-stuff. 

8. (Fabric.) An all-wool plain dress-goods for 
ladies. 

4. (Mining.) Attle or rubbish. 

5. (Leather.) A composition of fish-oil and tallow 
for filling the pores of leather. Dubbing. 

Stuff-chest. (Paper-making.) The vat where 
the pulps from the engines are mixed and combined 
preparatory to molding by hand or machinery. 

tuff-en'gine. (Paper-making.) A pulp-grinder. 
See Figs. 4015 — 4020. 

Stuffer. A machine for packing or filling ; as, 

1. A machine for stuffing horse-collars. 

2. A SAUSAGE-sTUFFER (Which see). In Fig. 6008, 
the sausage-reservoir is fixed to a block let into a 
recess of the table, so that it can be easily slipped 
out and the lard-vessel be substituted in its place. 

3. A machine for saturating leather with dubbing 
in one part of the operation of Jeather-dressing. 

Stuffing. 1 yeather.) A mixture of fish-oil 


Gas. ge 
\Y 7 | press a collar of hemp around 


STUMP-EXTRACTOR. 


Fig 6008. 


@ 


shaved by the currier’s knife, and previous to the 
boarding or graining. The tool used is called a 
stuffer. 

2. (Fiber.) Filling for cushions and mattresses, 
consisting of cotton, flocking, hair, wool, cork, 
sponge, hay, straw, tow, flax, moss, curled shreds 
he of wood (Excelsior), etc. ; 
iH 6.-s Stuffing-box. (Machinery.) a. A box with 
) an annular recess around a piston-rod, and pro- 
HY vided with a follower and bolts, whereby the 
i} packing may be screwed down. 

4) The invention of Sir Samuel Morland, an ex- 
rimenter who lived in the interval between 
Yewcomen and Watt, 1710-1761. 

Two notable instances are : — 

Around the piston-rod where it passes through the cylin- 
H der-cover; and 
1 Around the screw-shaft of a Fig. 6009. 


steam-vessel where it passes 
through the stern beneath the 


c. 


NE 


-» water. 


b. A sleeve adapted to 


a piston-rod. A gland. 


In Fig. 6009, the packing space | ore ee 
is made elliptical, and the oN 
follower’ is perforated for pos 
casting in soft alloy as pack- —a<<<<<<. 


ing. 

In Fig. 6010, a spring 
presses against the conical 
follower and drives the 
ing-rings against the p ton. 

The stuffing-boxes iu a locomotive-engine are recesses for ad- 
mitting some soft material, such as white spun-yarn, to render 
steam-tight any rod work- 

Fig. 6010. 


AS 
k- Metallic Packing for Piston- Rods. 


ing through this stuffing or 
packing. The piston-rods, 
slide-valve rods, regulator- 
rods, and pump-plunger, all 
work through stuffing-boxes | 
of this description. t 
Stuff-shov’el. The 
per-maker’s shovel for 
andling materials. 
Stull. (Mining.) 
Timber placed in the Si 
back of a level and cov- [S..- 
ered with boards or small 2 
polestosupportrubbish. | | ii 
Stump. 1. (Locks.) a ae ee Weck 
A projection, generally Piston-Rod Packing. 
stationary, variously em- 
ployed as a support for a dog, fence, or tumbler, as 
an obstruction to prevent the improper retraction of 
the bolt, or as a guide for any of the moving parts. 
sie An artist’s soft rubber, for blending or scum- 
ing. , 
Stump-—ex-tract/or. 1. (Agriculture.) A tool 
or machine for pulling the stumps of trees from the 
ground, in order to remove them from interference 


and tallow which is rubbed into leather after being i with cultivation. 


STUMP-MAST. 
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SUBAQUEOUS TUBE. 


Fig. 6011. 


Lever and Claw Stump- Extractor. 


There are many varieties, of which six may be mentioned as 


. The lever and claw. In the example of this, the lever is | 


mounted on strong wheels, which act as a fulcrum for the lever. 

The claw is caught over the stump, in man- 

ner of a cant-hook, and the pulling over of Fig. 6012. 

the lever by a rope and team tips the stump ~ 

over and lifts it free of the ground. Mg 
2. Tackle. This is mounted on a frame ; — 

erected over the stump. The hitch is short- 

ened or lengthened by means of the bar c. 

The team is hitched to the fall of the rope. 
8. Toggle. This also has a 


wT ‘i 


ers are aren n Well 
operated by chains and ropes. [| 

4. Windlass. The drum, | 
gearing, and horse - sweep 


are arra on a frame, 
around which the horse 
walks in a circular 


revolves by team or by 
hand 


2. A dentist’s in- 
strument for remov- 
ing the stumps and 
roots of decayed teeth. They are of various forms. 

e screw is driven into the nerve cavity, and 
serves to withdraw the 
root. 

Other tools are gouges 
and elevators, which act as 
levers to pry out the stump 


or root. 
The hook is another 
‘) form. 
f The punch operates, 
/, as its name indi- 
f cates, by the blow of a 
/ mallet. 
Stump-mast. (Naw- 
tical.) A lower mast 
without tops. Common 
in those steam-vessels 
which never depend \\ 
wholly upon sails, ‘ 
Stu’pa. (Surgical.) 
Tow used as a pledget, 
colts or as a wad 
in fomentations. 
Style. 1. (Archi- 
tecture.) A 
name b 
which the more modern systems of archi- 


Tackle Stump- Extractor. 


Fig. 6013. 


tecture are known, in contradistinction to the Grecian 
and Roman orders. 

2. A hard point for tracing, in manifold writing. 
See PEN. 

3. The gnomon of a sun-dial. 


Fig. 6014. 


Windlass Stump- Extractor. 


Sty'let; Sty’lus. 1. A probe. 

2. A pencil or marker. 

Sty'lo-bate. (Architecture.) A continuous base. 
ment beneath a row of columns or facades. It has 8 
members, a base, die, 
and cornice. 

Sty-lom’e-ter. 
(Architecture.) An 
instrument for meas- 
uring columns. 


Fig. 6019. 


Screw Stump-Extractor. 


Stythe. 
acid 

Sub. (Well-boring.) A short name for sudsti- 
tute. A short section of rod for connecting tools or 
bars of different sizes. See WELL-BORING TooLs. 

Sub-a’/que-ous Hel'met. A diver’s head-dress, 
supplied with air by pump from above. See AR- 
MOR, SUBMARINE, pages 155-157; DIVING-BELL, 
pages 713-715 ; ResprraTor, page 1923. 

Sub-a’que-ous Tube. A pipe or tunnel (ac- 
cording to size) laid beneath the water as an aqueduct 
or viaduct. James Watt’s submerged aqueduct across 
the bed of the Clyde isan example. It isa pipe 
with articulated sections, whose flexibility 
permitted it to be put together at the surface 


(Mining.) Choke-damp, or carbonic- 
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Fig. 6017. 


Stump- Extractors. 


of the water, and then sunk into 
position. ° 


Fig. 6018 shows a submerged tube whose outer casing of cem- 
ent in form of blocks is attached by bolts, whose forked ends 
are riveted to rings of angle-iron surrounding the metallic part 


Fig. 6018. 


Subaqueous Tube. 


of the tube. The blocks are connected together by tongues 
and grooves. 


Sub-cal'i-ber Pro-jeo'tile. (Ordnance.) <A 
projectile for cannon or small-arms, of smaller di- 
ameter than the bore of the gun from which it is 
fired, but having a sabot large enough to fill the 
bore, allowing the usual windage ; or with an ex- 

ding sabot, which is forced out so as to fill the 
re when the gun is fired. 

Sub’ou-ta/ne-ous Saw. A saw by which bony 
sections may be made without large incisions in the 
flesh. lt may be compared to a probe, a portion of 
whose length, at and toward the end, is flattened 
and serrated, so that being driven in to the seat of 
its operations, it is reciprocated, so as to cut the 
bone without mangling the ficsh to any serious ex- 
tent. 

Sub’ou-ta/ne-ous Syr'inge. (Medical.) An 
instrument for injecting medicinal solutions beneath 
the skin. It consists essentially of a tube with a 

iston for containing the preparation, and a per- 


| 
| 


Fig. 6019 is an improved form by Leiter of Vienna. In this, 
the lower end of the tube a is conically enlarged, for the more 
ready introduction of the lancet or needle 6 and the plug c¢, by 


Subcutaneous Syringe. 


which it is secured in the tube. The piston-handle is gradu- 
ated, that a definite amount of fluid may be drawn into the 
tube. See HYpopEeRMIC SYRINGE ; ACUPUNCTURATOR. 


Sub-li-ma’tion. A heating process by which 


solids are converted into vapor and again condensed, - 


often in the crystalline form. 


This process is adopted Fig. 6020. 
with BD 

Mercury, A» 

Zinc, 

Arsenic, 

Sulphur, and other substances 


Sub-lim/ing-ap-pa- 
ra/tus. Fig. 6020 is the ~~ 
apparatus used for 
purifying crude . 
sulphur. This con- 
sists of a retort «, 
filled with melted 
sulphur from the 
reservoir 6, which 
has a valved open- | 
ing at bottom. 

he retort is 

heated by a 
furnace be- 
neath, and as 
the sulphur is 
vaporized it 
passes over into the chamber c, where it condenses in 
the form of flowers of sulphur. After a few days’ 
working, the walls of the chamber become sufficient} 
hot to fuse these as they condense, and the sul- 
phur is then withdrawn from time to time through 
the plugged opening d and run into molds. See also 
ARSENIC-FURNACE, Fig. 373, page 162; CONDENSER, 
Fig. 1420, page 608. 

‘Bub’ma rine’ Ap-pa-ra’tus. <A device to en- 
able persons to work under water. 


Sulphur- Sublimator. 


The diving-bell is said to have been used among the Greeks 
in the time of Aristotle. It was first introduced into Western 
Europe near the beginning of the sixteenth century, but was 
not made practically available for use at considerable depths 
until Dr. Halley, in 1715, invented the method of displacing the 
water which entered the lower part of the bell by submerging 
casks containing air to a level’a little below the bell, and 
discharging the air from them into it by admitting water 
at their bottoms by means of cocks. He also contrived a head- 
piece, open at the lower part, which enabled a diver to leave 
the bell and make explorations outside, being supplied with air 
through a flexible tube leading into the bell. Spalding sub- 
sequently divided the bell into an upper and a lower chamber, 
the former to be wholly or partially filled with water, and serv- 
ing to regulate the buoyancy, while the latter was occupled by 
the divers. By admitting air from the barrels into the lower 
chamber and opening a cock connecting the two chambers, the 
upper could be filled with air, causing the apparatus to rise to 
the surface. 

About 1788 Smeaton substituted cast-iron for wood, which 
had been previously used, made the machine of rectangular 
form, increased ita capacity, and employed a forcing-pump for 


orated needle for piercing the skin, and through ! su plying it with air. Sco Drvinc-pELL. 


which the fluid is injected. Also called a dermo- 
pathic syringe. 


ubmarine armor was successfully used by Klingert of Bres- 
lau, in 1798. His diving-dress consisted of a metallic cylinder 
with a hemispherical top for covering the head, a metallic cyl- 
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inder anda leathern jacket for protecting the trunk, and leathern 
sleeves and drawers covering the arms to the elbows and the 
st to the knees. The head- had glazed apertures ena- 
bling the diver to see beneath the water, and tg for breathing 
supplied by an air-reservoir which was sunk with him. 

Tonkin’s apparatus, used in Britain at the commencement of 
the present century, was a suit of complete metallic armor, 
covering the whole body except the arms, and surrounded by 
an exterior dress of leather. Air was supplied by an elastic 
tube from a compressed air-vessel at the surface. 

An apparatus exhibited by the New York Submarine Com- 
pany at the Paris Exposition of 1867 consists of a strong helmet 
of metal cushioned on the interior, and having a plate-glass 
window in front, and a water-proof dress entirely enveloping 
the person. This is weighted sufficiently to sink and enable 
the diver to stand firmly on the bottom. An air-reservoir is 
fastened upon his back, containing a supply of compressed air 
sufficient for several hours; this is conducted to the interior 


of the dress by a pipe provided with a cut-off valve under the | = : 
diver’s control. A cock on top of the helmet permits the dis- — 


charge of the foul air from time to time. In order to prevent 
the dress collapsing against the person at considerable depths, is 
an inside protector, formed of a series of rings or ribs surround- | 
ing the person and lower extremities. See Armor, SUBMARINE. 
See also SUBMARINE BLASTING. 

Secured beneath the diver’s arms are a pair of water-tight 
sacks, which may be inflated from the reservoir at his back 
when he desires to rise to the surface. See also Respirator, 
Fig. 4272, page 1923. | 

Sub’ma-rine’ Bat’ter-y. (Vvessel.) A vesse] 
capable of being submerged and maintained at a given | 
depth below the surface of the water, and provided 
with means for penetrating the hull of an enemy’s 
ship below the water line or of blowing her up, — 
usually a torpedo arrangement, which may be de- 
tached from the battery and attached to the bottom 
of the ship. The first practical development of the | 
idea ap 
of the Revolution. Fulton afterward made various | 
sg Soa es on the subject. 

kets of large size, guided by a tube projecting 
from the vessel, have been tried, but without very 
flattering prospects of success. See SUBMARINE 
Boat ; SUBMARINE Gun ; TorPEDO. 

Sub’ma-rine’ Blast/ing. (Hydraulic Engineer- 
ing.) A means for the removal of submerged rocks, 
shoals, sunken vessels, or other impediments to 
navigation. ; 

The first effort in this direction was probably that | 
of Colonel Pasley, about 1841, in pong ae the | 
wreck of the ‘‘ Royal George,” sunk at Spithead, | 
England, in 1782. | 

Fig. 6021 illustrates some of the operations for the removal 
of the submarine obstacles to navigation which formerly ren- 
dered that part of the East River known as a in so danger- 
ous to navigation in Long Island Sound. The.principal of these 
were Pot Rock, on which the British frigate ‘‘ Hussar’? was 
wrecked at the close of the Revolutionary War, occasioning the 
loss of many lives and a large amount of treasure ; Deake Rock ; 
Holmes’ Rock ; the Frying Pan; and Way’s Reef. These rocks 
were the cause of great injury to commerce, but though re-_ 
peated surveys had been made and plans for their removal pro- 
er nothing was accomplished until the work was undertaken 

y Maillefert in 1851. Under an agreement with the New York 

ber of Commerce, this engineer undertook to remove Pot 
Rock, the Frying Pan, and Way’s Reef for the sum of $ 15,000. 

The first of these, shown in profile at a, was, at its highest 

part, but 8 feet below low-water level, and stretched across the. 


1 
' 


' 
! 


| 


strait, broadside to the current, for 130 feet, over which was an i 
av. depth of 10 feet water ; the tide, setting through at the 


rate of 5 to 8 miles an hour, caused a fearful series of eddies and | 
whirlpools among these rocks. At a short distance on either 
side, soundings of 50 to 75 feet are obtained. Owing to the 
strength and irregularities of the currents, boring was almost | 
impossible, and the only time at which blasts could be effected 
was at slack water following flood or ebb tides. 

M. Maillefert consequently applied his blasting charges, in- 
closed in water-proof cases, directly to the face of the rock, 
relying on the pressure of the body of water above to resist the 
expansion of the ignited powder sufficiently to cause it to shatter 
the stony stratum beneath. 

The first blast was made August 19, 1851, and was perfectly 
successful, knocking off about 4 feet from the highest projecting 
pinnacle of Pot Rock. Operations were continued on this and 
other obstructions until March 26, 1852, when three men were 
killed i bes explosion under the boat, owing to a misplacement 
of the battery connections. During this period c i; 


240 charges, containing nearly 27,926 pounds, on Way’s Reef 
and the Frying Pan, by which they were considerably lowered. 
Shell Drake was increased in depth from 8 to 17 feet se the ex- 
losion of 6 charges of 125 pounds each upon it; and Bald- 
eaded Billy, a formidable isolated rock, dry at low water, was 
dislodged by a si blast, afterward drilled and split and the 
two parts grappled and removed. Two other small rocks were 
also destroyed. The total cost of these improvements was 
; $ 13,000, a very small sum 


Fig. 6021. in view of the great improve- 

-- 7 ments effected in the chan- 
nel. 

pes brmenth -n—evenny —ramemnemeneequagett Da 86. Mushroom-drill ; a per- 

> eet een nn cussion drilling-apparatus, 


_ operated by steam from the 
tug employed as a tender. 
-_ e shows the mode of ap- 
plying a charge to the rock 
and firing it from an electro- 
magnetic battery at a dis- 
tance. 
In 1853, an appropriation 
_ of $20, was made by 


Congress for the improve- 
ment of the channel, which 
was expended without pro- 
ducing results commensur- 


‘oes 
a 


rs to be due to Bushnell during the War . 5 


sib! 


ate with those previously at- 
tained. This, no doubt, 
| was,in a large degree, owing 
| to the fact that the shatter- 
ing power of the charges 
when applied to a flat sur- 
face was far less than when 
employed in detaching pro- 
jecting parts from a mass, 

m= Little farther was done, 
notwithstanding the vast in- 
terests involved, until 1868. 
In the previous year, it was 
= asserted. in a memorial to 
me Congress, that the losses oc- 
casioned by the various 
obstructions in Hellgate 
amounted to from $1,500,000 
to $2,000 ,000a year. In 1868 
an appropriation of $ 85,000 


& 


s 
Hi 


Blasting. 


oy il 
Submarine 
was made for their removal. Pro for undertaking the 


work varied from $ 38,000 to $500,000, showing, notwithstand- 
ing the elaborate surveys previously made, that the bidders were 


containing in all 34,231 pounds of powder were exploded on Pot | Lager ignorant of what amount of work the requirements to 


Rock, reducing its level to 18 feet below low-water mark; and | be 


lied might ultimately necessitate. 


"> 
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Vertical Section of Excavation at Hallett's Point, New York 


Mr. S. F. Shelburne of New York, being the lowest bidder, re- {do the work in such an exposed locality ; and finally a powerful 
ceived the contract. He sed ais first a small diamond-drill, | striking-drill was employed with fair prospects of success, but 
rotated by a turbine ; but this proving ineffectual, a larger one, | was, however, unfortunately run down by vessels and destroyed 
the ‘‘ Mushroom,”’ of similar construction, was substituted. | before it was practicable to test its capabilities. 

Drills of this construction were, however, found inadequate to| Plans had been suggested by the United States Engineer De- 
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Section of East River at Hallett’s Point. 
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partment, involving an outlay of from $3,000,000 to $ 9,000,000, 
to entirely remove all the obstructions, and ensure a depth of 26 
to 24 feet at low water. The execution of these projects would 
have occupied from 4 to =f hari 

General Newton, United States Engineers, who had the gen- 
eral su n of the work, in 1869, commenced 
sinking a shaft beneath the ledge of rocks constitu 


current directly upon the Gridiron. 


out, and a longitudinal shaft, having radial shafts extending 
from either side, excavated, the intention being to explode nitro- 
Lat are ¢ within the chambers, into which the displaced rock 

ght fall and the fragments be afterward removed by grappling, 


if n ; 

7 Bot shows a longitudinal section of ‘‘ Grant’’ heading 
at Hellgate. The openings of other tunnels are seen to the 
left. 

Fig. 6023 is a section of East River at Hallett’s Point, and of 

eading of the excavation, showing also the steam-drill. 
See also Heapina, Fig. 2463, page 1085. 

The entire surface undermined measures 2} acres, and the 
cuttings aggregate 7,542 feet in length, varying in ht from 
8 to 22 feet, and in width from 12 to 13 feet. There is a roof 10 
feet thick between the mine and the water, and the latter, at 
the outer edge of the excavation, is 26 feet deep at low tide. 
Between the headings and galleries heavy piers are left, which 
now sustain the immense weight of rock and water above. In 
each pier from ten to fifteen 2 and 3 inch holes are being drilled, 


and in the roof similar apertures are being made at intervals of | — 


6 feet apart. All of these openings will be filled with nitro- 
glycerine, in charges of 8 and 10 pounds, and all will be con- 
nected together by gas-pipe filled with the same explosive. This 
will be done 
during the cold 
weather, when 
the danger of 
hauling the ni- 
tro-glycerine is 
greatly dimin- 
ished. 

Previous to 


Fig. 6024. 


the coffer-dam 
will be broken 
away and the 
water allowed 
to fill the entire 
excavation, 80 
that it willserve 
as a tamping. 
Then, by means 
of an. electric 
fuse, the nitro- 
glycerine in the 
“as-pipe will be 
fired, which wil! 
determine the 
blowing up of 


- SS No fear is ap- 
prehended as to 
Effect of the Submarine Blast. 


termined that the explosion of half the charges will be sufficient 
to cave in the roof, and cause it to fall to the sunken floor, 
deepening the water at once to a proper depth, or necessitating 
but little dredging to complete the work. 

The entire roof is to be blown off on the 4th of July, 1876; 


the explosion, | 


| secured in position by driving % 


the whole affair. | 


the result, since | 
it has been de-— 


we cannot delay the issue of this book for the purpose of record- | 


the success. 

Diamond reef and Coenties reef have been removed by 
drilling and blasting. Divers, 
equipped with submarine armor, 
descend to adjust the drills, in- 
sert the cartridges, etc. 

The new operations at Flood 
Point will involve still greater 
cuttings than at Hallett’s Point. 


in 


Fig. 6025. 
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compelled to take in entering or leaving San Francisco Harbor, 
was discovered by Captain Beechey, of H. M. 8. ‘* Blossom,”’ in 
1826. It is situated nearly midway between the islands of 
Alcatraz and Yerba Buena, and its top was but 5 feet below 
mean low water previous to the operations which resulted in 


—— by | its removal as an impediment to navigation in 1870. It was 
ng Hallett’s composed of a metamorphic sandstone of variable hardness, 
Point, which projects into the stream so as to throw the tidal | havi 
For this purpose a coffer- | small 
dam 310 feet long, of heavy timbers bolted to the rock, and | resembling clay. 
filled in with sand and clay, was constructed, the water pumped | greatest wid 


a specific gravity of 2.64, and in some places containing 
of gravel cemented together with a bluish substance 
Its greatest length was 195 feet, and its 
th 105 feet at 24 feet below low water. The quantity 
of rock to be removed in order to obtain this depth was 5,000 
cubic yards. 
It was proposed to effect its removal by excavating longitudi- 
nal and transverse chambers in the interior of the rock to a 
depth of about 30 feet below low-water mark, leaving a thick- 


Fig. 6026. 


ness of about 6 feet between the — 
excavation and the bottom of the 
bay, with pillars of stone left be- — \ 
tween these chambers,as at A, \. 
Fig. 6027. ras, 
In order to sink a verticalshaft = = § \ 
preparatory to excavating the 
horizontal galleries, a crib of — 
timber, forming a coffer-dam 
having an interior open space 10 
feet square, packed around with ~~ 
clay, was builtand floated outto 
the reef, where it was sunk, and x 


steel-headed piles into the rock. 
On top of the crib a floor was @ 
laid, and a shed for lodging the 9a 
workmen erected. The coffer-dam : 
having been pumped dry and a 
leakage stopped, a boiler-iron 
cylinder 6 feet in diameter was 

laced on it, and packing placed 
etween it and the lining-walls. 
The sinking of the shaft was 
commenced December 7, 1869. 
At adepth of about 10 feet, the water again becoming incon- 
venient, a second iron cylinder of slightly less diameter was 
telescoped within the first ; afterward a third cylinder of slight- 
ly less diameter than the second was similarly inserted. 

When a depth of 30 feet was reached, drifts were run in the 
direction of the longer and shorter axes of the rock, and a 
swinging derrick constructed for hoisting the excavated matter 
by steam power and dumping it on the eastern slope of the 
rock. 

The drifts were enlarged sufficiently to permit 16 men to 
work, who removed about 50 cubie yards of stone daily, and 
finally the chamber was increased to 140 feet in length, 60 in 
width, and 12 in hight, extreme dimensions. The crust of 
rock over the chambers was from 14 to 18 feet in thickness, or 
more than double that originally designed. This subsequently 
led to much labor in order to perform the conditions required. 

The stone pillars were removed, with the exception of the 
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Diver at Work. 
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Fig. 6024 illustrates the effect | four nearest the central shaft, and replaced by wooden props 8 
of a submarine blast as viewed to 10 inches 


uare, each capped by a sill, between which and 


’ from the shore or a passing ves- the surface of the rock wooden wedges were driven (B, Fig. 


- equipped in complete armor just 
‘ about to make a descent. 
Fig. 6026 shows the diver at 
work. 
_- Plate LXV. shows a view 
we. the Hallett’s Point operations, 
looking down into the shaft. The 
sails of ships appear above the 
: coffer-dam, which holds back the 
Diver ipped for Descent. water. 
maneres f The Blossom rock, a dangerous 
reef lying directly in the course which vessels are frequently 


sel; and Fig. 6025 shows a diver 6027). 


P 


| ange 
of Fig. 6027. 


| 


The arrangements were then made for blasting. For this 
urpose a nitrate of soda powder was used, being less expensive 
than ordinary gunpowder. Of this 43,000 pounds were used, 
in 88 ale-barrels and 7 old iron tanks,'as shown at C, 
The charges were connected by tubes and wires. 
An Abel cartridge was placed about midway of each iron 
tube and connected by two shorter wires with each of the bat- 
tery circuit wires. The torpedoes were braced and fastened 
with timber, so that when water was admitted to the chamber, 
they would not rise to the surface. The charges were fired at 
2 p. M., April 23, 1870, with a Beardslee battery, in a boat about 
800 yards distant from the rock, raising a column of water 200 


SUBMARINE BOAT. 


this column was a simultaneous outburst of water probably 
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to 300 feet high, and 200 feet in diameter ; around the base of | stroying the vitality of the air. 


SUBMARINE CABLE. 


Bull’s-eyes were then inserted 


in the top of the boat, and found satisfactory. His boat had 


about 70 feet high, which seemed to roll outwardly. The high- | one mast, a mainsail, and a jib, which moved her at the rate of 


est jet rose from the shaft. 
An examination made shortly after the blast showed 


2 miles an hour on the surface, and were stowed in 2 
minftes when preparing to dive. When submerged, the 


that there were but 14 feet water on the shoalest place Fig. 6027. vessel was moved y the exertion of 2 men at the engine, 
over the rock. The fragments were removed into deeper while he governed the position of the boat by regula 
water by a heavy iron drag, similar in ap toan .— //}\j| the machine which kept her balanced and de 


ordinary en rake, and weighing 2} tons. This was 
suspended from a scow, which was towed back and forth 
over the rock by a steam-tug, which scraped the débris 
into deep water. 


Sub’ma-rine’ Boat. A vessel constructed 
to navigate beneath the surface of the water. 


Drebbel of Holland constructed for James I. a vessel 
which was manned by 12 rowers, and was tried on the 
Thames. The effete air was again rendered respirable by 
a liquor whose composition was Kept secret by the in- 
ventor. The Marquis of Worcester, in his “ Century of 
Inventions,”’ refers to a contrivance of somewhat similar 


import. 

Robert Fulton Ae his work on this subject 
in New York, 1810. His experiments were made at ¥ 
Brest in 1801. On July . 
8, in that year, he em- 
barked with three com- 
panions on board his — 

lunging-boat in the 
bor of Brest, and de- 
scended in it to the 
depth of 25 feet, which 
was about as 
deep as the 
strength of his 
machine would 
bear. He re- 
mained below 


hour, He after- 
ward tried can- 
dles, but object- 
ed to them as de- 
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Excavation 1869-1870. 
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Scale 32 ft. to 1 inch. 
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Submarine Excavation an 


boat has been employed in the pearl-fishery by the Pacific 
Pearl Company. It is 36 feet long, 12 feet broad, and 13 feet 
deep, flat-bottomed, with two hatches in the bottom, through 
which the oysters are gathered. It is semi-spindle shaped on 
top, and has a turret for the entrance of the workmen; a com- 
pressed-air chamber; a working-chamber, into which the com- 
pressed air is admitted to expel the water when the bottom is 
reached ; and a water or ballast chamber for sinking it. When 
it is desired to rise, the compressed air is let into this water- 
chamber, gradually expelling the water as the machine rises to 
the surface. The air in the chamber is compressed by a 30- 
horse- power engine to the density of 3 or 4 atmospheres. 

M. Denayrouze, whose subaqueous helmet and respirator are 
shown at Fig. 4272, has invented a submarine boat to move be- 
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Blasting of Blossom Rock, Harbor of San Francisco. 


her depth below the surface. 

The engine moved her about 500 yards in 7 minutes. 
On a subsequent occasion he took down reserves of com- 
pressed air, and descended for about 6 hours. His boat 
was called the ‘*‘ Nautilus.’’ She did no effective ser- 


vice. 

A large boat was projected, but the French became 
tired of the subject. The scheme caused great alarm in 
England, and Fulton was persuaded into the service of 
the British. ergy a ee sr his 
torpedoes, but nothing effective in actual se ou 


some vessels exposed for the purpose were 


" stroyed. 

\\ A The Emperor Napoleon enco his project 
an ——————————— sigh ieonren 
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” Plan of excavated chamber. 


neath the surface at 8 or 10 knots an hour, and carry a crew of 
divers to remove torpedoes and carry on blasting operations 
against submarine obstruction of even the hulls of enemies’ 
vessels. The defense against such boats would be similar ones, 
and the transfer of the scene of combat from the surface to the 
depths would add an item of terror to what was already quite 
sufficiently desperate. 

Sub’ma-rine!’ Ca’ble. (Telegraphy.) <A wire, 
or combination of wires, protected by flexible non- 
conducting water-proof material, designed to rest 
upon the bottom of a body of water and serve as a 
conductor for the currents transmitted by an electro- 
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Fig. 6088 shows a submarine rified projectile 5 feet long, 11 
inches diameter, and with a bursting charge of 49 pounds. 
Total weight, 176 pounds. 


Sub’ma-rine’ Lamp. A lamp adapted to 


magnetic telegraphic apparatus, See TELEGRAPH- 
CABLE. | 

Sub’ma-rine’ Ex'ca-va'tor. A device for re- 
moviny earth or stone 


burn beneath the surface of the water. 
a water snr- Fie. 6028. 
beneat the at I a The submarine lamp used in exploring the breaches in 
lace. ‘Fig. 6025 s 10WS the Thames Tunnel, 1825-1827, contained a spherical 
the caisson of the East reservoir of condensed oxygen, The light was a wax- 


candle. The lantern was entirely air and water ticht. 
When about to descend, a solution of caustic alkali was 
poured into the lamp, and a stop- 


River Bridge. For de- 


cock turned, to let a small stream 
of oxygen into the light-chamber. 
— “ : + 
>) Of the products of combustion, the 
a Sy sarbonic acid was absorber 
ey Seth ts tues te tata tc en ests tee suiveciet “A Caron i " L 
TS SUAS ELIEIS REEs iain ebenesseestne =f VA by the alkali, and the water 
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i= Net 1 od ae , : 
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--- ee ~o vate Oil - lamps, 
Caisson of East River Bridge Pier. <M consta ntly 


> we oe dae : ‘. supplied with 
SCFIplion, see the similar contrivance used in exca- | air by means of a forcing-pump, and the electric light, Lave 
vating for the piers of the St. Louis Bridge, page 49, alzo been employed. The first was objectionable on account of 


: _ the trouble it occasioned, and the latter by reason of its ex- 


See also DREDGING-MACHINE, pages 74/-—749; and | The lamp of MM. Leanté and Dénoyel is supplied with oxy- 


i i i i ' gen gas forced under a pressure of 10 atmospheres into a reser- 
other devices cited in the list under HypRrAvuLic forte hance Wee conieied Ur cami tile on toe 


ENGINEERING, pages 1146 — 1148. : ; annular receptacies, one inside and the other outside of the 

Fig. 6029 shows an apparatus embodying a com- | wick. Each is pierced with a number of small holes. Simple 
bination of conduits and mouth-pieces for excavat- | devices regulate the motion of the wick and control the supply 
ing, dredging, and transmitting earthy and other of gas. The whole is protected by a thick glass cover, so as to 


be air and water tight. 
loose matter, by means of forced currents of water, | Van der Weyde's submarine lantern (Fig. 6034) has a cylin- 
steam, or air, singly or combined. It is a form of , drical glass case, with the interior of which two channels com- 


: . : ; municate ; one C connecting with a flexible pipe D, through 
ace The we ge Sh give reer? me-bell which fresh sir is injected, and the other B with the flexible 
ub’ma-rine -plor/er. A diving- OF | pipe E, by which the products of combustion are carried off. 
lantern (see SUBMARINE LAMP ; SUBMARINE TELE- | ( is the chamber, containing a hydrocarbon compound which 
SCOPE) used in examining ‘sites beneath the surface | readily vaporizes by heat, and P is the burner. The lantern is 
of the water. 


lowered by cords attached to the eyes SS. T is a ring by 
Storm’s submarine explorer (Fig. 6030) consists of an interior 


which the diver movea it from one place to another. 
, 7 / ) y 9 ? 
and exterior shell of wrought-iron, connected by braces N. The Sub'ma-rine’ Lan’tern. See SuBMARINE Lamp. 
interior shell is divided by a horizontal floor into two compart- 


| 

| 

Sub’ma-rine’ Pho-tog/ra-phy. A _photo- 
ments, the lower of which serves asa working-chamber, These | graphic apparatus by Dr. Neumayer of Berlin, for 

| 


communicate by the man-hole Q. The lower part of the space in} i i ° 
between the two compartments constitutes a water-chamber to aloes the vel perauiire and direction of deep 


regulate the flotative power of the apparatus, and is divided by 
vertical partitions CC’, to prevent the water from surging 
from side to side when the machine is being moved. An iron 
ting E is permanently attached to the lower part, to act as a 
sinker; and other rings E', which may be made in segments, 
can be added, if necesaary. Light is admitted to the upper 
chamber through conical tubes F, having lenses at their inner 
extremities, and falls upon reflectors V, which diffuse it through © 
the chamber. The upper chamber is lined with sheet-sinc R’, 
having numerous V-shaped perforations, and backed with felt- 
ing, to absorb the carbonic-acid gas produced by respiration. 
Suitable valves are provided for admitting and exhausting air 
and water as required. O is a man-hole by which the upper 
chamber is entered. 


Sub’ma-rine’ Gun. Submarine ordnance seems 
first to have been suggested by Saint Cyr in 1797, 
and consisted, as shown at a, 
Fig. 6031, of a mortar towed —~ 
underneath a vessel by a span 
extending between two boats. 


" Falton experimented with firing {' 
under water in New York Har- ,-7). ae 
r in 1814, and was successful in “===<4 
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Fig. 6029. 
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the bottom of a first-class ship. ITis 
submarine battery of 100-pounder E——/' 
Colombiads is illustrated at 6. The 
gun traveled on its carriage, the bar 
rel of the piece slipping in = packed 
port-hole. The port was closed by a 
shutter, which was raised byalanyard - 
and dropped of its own accord when 
the gun recoiled. 

Mr. Phillips of Indiana in 1855, and 
Woodbury of Boston in 1861 - i864, —_—————— 
Worked at the problem. Woodbury’s "> 7Z Sx FS 
device is shown at Fig. 6082. An 2a. -= ==> 74 
American submarine gun was shown “7“# “a 
@% the French Exposition of 1867. 


Robertson's Excavating- Machine. 
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It consists of a copper case hermetically closed, and furnished , ments, an electric current is sent through the nitrogen gas 
with an exterior appendage resembling a rudder. Within this | contained in these vessels. This produces a very intense violet 


case a thermometer and compass light capable of acting chemically upon the photographic paper 
are inclosed, each in a glass vessel Fig. 6030. for a time sufficiently long to reproduce the shadows of the 
containing traces of nitrogen-gas. | needle and of the column of mercury. At the end of three 


| minutes, it is claimed, the operation is finished, the apparatus 
may be brought to the surface, and the paper, being removed 
| from it, presents a record of the conditions observed in depth. 
Sub’ma-rine’ Tel’/e-graph. See TELEGRAPH- 
CABLE, 
Sub'ma-rine’ Tel/e-scope. A device for 
submarine explorations, consisting of one or 
2 ‘ more tubes, by which the eye is enabled to 
ys \ view the river-bed, an obstruction, rock, or 
\ wreck, without the distraction incident to 
\ the rippling and distorted refractions of 
water in motion. It was patented, in one 
% form, by George Knight (England), in 
.\, 1847. One tube was used for observa- 
& h tion and the other for the direction of 
light, solar or artificial, upon the 
' object. 


The apparatus is completed bya 
emall electric battery. When 
this apparatus, attached to a 
sounding-line, is caused to /} 
descend into the sea, the / 
action ofthecurrentupon / 
the rudder determines ¢ 
the position whichitas- / “i 
sumes. The direction / 
of the current is thus 
indicated by therel- / 
ative positionofthe / 
needle and the 
rudder ,while the 
temperature of 4 
the vicinity is 
shown by f~& 
the ther- / 4 
mnometer, 


4) 


The arrangement used by smugglers in 
recovering contraband articles sunk by 
them consisted of a cask having a plate 
of glass at the bottom. This end was 
plunged a few inches below the surface, 
Seal-hunters use the same contrivance. 

See patents: Mather, April 16, 1845; 
Day, April 16, 1850; Mather, July 65, 
1864. 

Sub’ma-rine’ Ther-mom’e- 
ter. (Navutical.) A chamber 
having valves above and below, 

ex. and inclosing a thermometer, is 
(se 0 lowered to the required depth, 
“Gy the water flowing upward 

through the chamber as it 
descends. When the de- 
scent is checked, the valves 
close, and the chamber is 
hauled up, containing water 
from*the depth reached. 

A registering-thermometer 


( ‘ a j is now used. See THER- 
. Ss XZ MOMETER. 

Storm's Submarine Explorer. Sub 'ma-rine’ Vaive. A 
rt or valve ir the side of 
seat raat ditcat aeauetivieuee ae be read at any desired | 4 vessel, opening beneath the surface of the water, 
ment required. A leaf of photographic paper is placed in a for the purpose of protruding a torpedo, the muzzle 
of a gun to be fired under water, or some other offen- 

sive weapon. See SUBMARINE GUN ; TORPEDO. 


In the example (Fig. 6035), the valve D is pivoted in a casing 
in the ship’s side, being connected to the journal of the rock- 
shaft F, which may be operated from the engine-room or other 
convenient position. The movement of the valve is parallel to 
the side of the vessel, and covers or uncovers the exterior orifice 
of the blow-off pipe, a ventilator, or other opening. ¢ is an in- 
dex for showing the position of the valve. 


Sub’ma-rine’ Ves'sel. See SUBMARINE BoAT; 
TORPEDO. 
| Sub-merged! Pump. A well or cistern pump 
proper position next to the glass vessel containing the instra- | Which is placed under water, the pump-rod and dis- 
ments. When it is desired to obtain the reading of the instru- | charging-pipe reaching from the surface of the ground 
, to the pump. 
Fig. 6032. Sub-sid’ence-vat. A dyer's set- 
tling-vat. ; 
Sub/soil-plow. One having a share 
and standard, but no mold-board. Its 
duty is to follow in the furrow made by 
an ordinary plow, and loosen the soil to 
wr: Se an additional depth without bring- 
=a ing it to the surface. 

In England they are called trenching- 
plows; and sometimes Aorse-picks, from their 
mainly consisting of a sharp share which is forced 
through the subsoil, lifting it and breaking it 


; - into fragments. It is drawn by 4 horses, the 
American Submarine Gun. wheelers hitched to the clevis, and the leaders 


Submarine Guns. 
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SU BSOIL-PLOW. 
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SUBWAY. 


Sub’sti-tute. An optional bar or section, as 
the substitute sinker-bar, a shorter section to be used 


mm, When a full-length section is not suitable. 


Submarine Projectile. 


, 


by a soam, or draft-chain, to the draft-rod of the plow, below 
the beam. 

The first mention of subsoil-plows is in Worlidge’s ‘‘ Mysteries 
of Husbandry,” 1677. He tells of an ingenious young man in 
Kent, England, who had two 
plows fastened on one stock, 
and the rear one plowing a 
furrow beneath the level of 
the sole of the preceding one. 
By this he stirred the land 
12 or 14 inches deep. This 
was a regular subsoiling op- 
eration, though the now 
usual form of the implement 
is to stock the subsoil-plow 
separately and make it 


Fig. 6034. 


the ordinary plow. 
Smith of Deanston, 
Scotland, is credited 
with the invention and 
introduction of the mod- 
ernimplement. The illus- 
tration shows that it is 
destitute of mold-board and 
landside, having a share 
with wings adapted to raise 
/ and crumble the furrow bot- 
, tom, comminuting it as a 
porous foundation for the 
mold which will be turned 
S upon it by the ordinary 
plow in its next furrow. 
haa aa It has a curved colter, 
Van der Weyde's Submarine Lamp. which is designed to be 
self-cleaning. The draft is 
applied by a draft-rod, secured by a bridle to the beam 
It is drawn by four horses, two and two, and managed by one 
man. The usual mode is to make a 106 inch furrow with an 
ordinary plow, and follow with the subsoiler at an additional 
depth of from 5 to 7 inches. 
Stracey’s subsoil-plow (English) hasseveral _—s’ =>. 
ints in common with its predecessor, as may a 
readily seen by comparison. It is used witha wheel, “® 
is higher in the throat, and has the broad, flat, sharp stand- 
ard, which experience has indicated is the best form of sheth 
for the angle-iron or winged share which cleaves the subsoil 
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Fig. 6035. 


Submarine Valve for Vessels. 


By a continued reduction of parts beneath the surface, the 
subsotl-ploiwo becomes a miole-plow, in which a mere plug is at- 
tached to the sheth to force a way through the subsoil, leaving 
an arched drain, like a mole-track. 

McMeekin’s (Fig. 6038) has the standard a and brace } formed 
ofa single bar of metal. The share has a flange which enters 
the loop thus formed, is bolted thereto, and is provided with a 
small Jandside and mold-board. 

Fig. 6039 is an approved modern form of English subsoil- 
plow, adapted for subsoiling from 12 to 18 inches in depth. 

© plow-body is of wrought-iron. The small wheel serves as a 
furrow-marker. 


to follow in the wake of 
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Smith's Sudbsotl- Plow. 


Or a short section of sinker-rod having flanges to 
ream the hole and keep it straight. See WELL- 
BORING TOOLS. 

Sub’ter-ra/ne-an Rail’way. A railway run- 
ning its whole course beneath the level of the surface 


Fig. 6037. 
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Stracey'’s Subsoiler. 


of the ground. The occasional dipping beneath the 
surface is a tunnel. 


The subterranean railway in London, between Victoria Street, 
Holborn, and Padding- 
ton, was constructed 
1860-1862. It is 3) 
miles in length, having 
stations at an average 
distance of § of a mile apart. Three of 
these have glass roofs; the others are 
lighted by slanting passages, lined with 
white tiles, from the street above. 

The engines have large boilers and 
cylinders, and before entering the tun- 
nel steam is raised to 130 pounds. On 
entering the tunnel the exhaust is McMeekin'’s Subsoiler. 
turned into a water-tank instead of up 
the chimney, so that the combustion of fuel is much reduced, 
and little smoke escapes; the steam-pressure is allowed to run 
down to 65 pounds, the cut-off being varied so as to maintain a 
uniform power sufficient to produce an average speed of 25 miles 
an hour. The cars are amply lighted by gas. 


Fig. 6038. 
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Sub-terre’-shell. A land-torpedo. 


Fig. 6039. 


English Subsoil- Plow. 


Sub/way. An underground tunnel beneath the 
street surface in which the gas and water pipes and 
sewers are lodged, so that they can be examined, re- 
paired, replaced, etc., without disturbing the pave- 
ment. : 

The plan was proposed by Williams in London in 
1822, and has been adopted in Paris. See SEWER. 

In Fig. 6040, A represents one ofthe subways on each side of 
the Holborn Viaduct, London. These are 7 feet wide and 11 
feet 6 inches high, running between the great arches which 
carry the roadway and the house-vaults which support each 
footway. They are located immediately above the sewers, are 
floored with stone, and lined with brick. Along the wall near- 
est the fronts of the houses is a 14-inch water-main, and above 


this two 10-inch gas-mains supported on brackets. On the op- 
posite side is a pipe containing the telegraph-wires. 
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SUGAR. 


Junctions are arran 
house along the route by pipes conducted through holes in the 
sides of the subways. Branch pipes are laid on to the street 
fire-plugs and hydrants, and gas is laid on to the inter a 
All the usual valves, meters, and other apparatus are accessible 
within the subway itself. Rails are 
laid along the floor, on which runs 
a traveling-crane, to facilitate the 
removal and fixing of the gas and 
water pipes. The subways are 
ventilated by small circu- 

lar grated openings ex- 
tending to the footways 
above,-and by flues 
running up the 
party-walls of the 
houses and ex- 

tending above 
the roofs. 


Fig. 6040. 


. 
‘ 


for carrying water and gas into each; Where practicable, the entrance-doors are also constructed of 


| open wire-work. 
B, section of London subway ; north side junction of Char- 
terhouse Street. 
__ C, section ; south side at west end of viaduct. . 
Suc’cu-la. A plain axis or cylinder, provided with 
' staves or handles for turning it, but having no drum. 

Suck’er. 1. A pump-bucket ; embolus. 

2. The leathern flap-valve of a pump-bucket. 

3. A round piece of leather having a central per- 
foration for the attachment of a string; when ren- 
| dered flexible by wetting, and applied to a smooth 

object, as a stone, the adhesion between the two sur- 
_ faces due to atmospheric pressure enables the lifting 
of the stone. 

Suck’er-rod. A rod connecting the brake of a. 
| pump with the bucket. 

Suck’er-rod Swiv’el. A swiveled link at the 
top of a pump-rod. See WELL-BorING TOOLS. 
Suck’ing-bot’tle. An infant's feeding-bottle. 
_. Suck/ing-pump. A pump in which the water 
is raised within reach of the bucket or plunger by 
| atmospheric pressure. <A suction-pump. 
| Suck’ing-tube. Most of us are acquainted with 
|the taste of sweet cider as sucked 
through a rye-straw. They are used Fig. 6041. 
‘in many parts of the sort for other 
‘liquids than cider. Besides their use 
/ among us with cobblers and juleps, the ¢ 
Peruvian drinks his or her mate by \ 
means of a tube with fine holes to keep ‘ 
| back the particles of leaf. The suck- 
ing-tube was used by the ancients as a 
domestic utensil, and also in the tem- 
ples. The latter use has also descended 
to our times in the sanquisuchello, or 
blood-sucker, a golden tube by which 
the Pope sucks up the wine at high 
mass. A chalumeau, or tube of gold, 
and silver ‘‘ pypes,”’ for the same pur- 
pose, are also mentioned in old inven- 
tories of church property. 
| Suc’tion-pipe. That pipe of a 
fire-engine, or other pump, which con- 


ducts water from a cistern to the cyl- Sanguisuchello.. 
inder of a pump. 

Suc'tion-plate. (Dental.) <A dental plate re- 
tained in position in the mouth by atmospheric: 
pressure. 

Suc’tion-pri/mer. A small force-pump worked. 
by hand and used in charging a main-pump. 

Suc’tion-pump. A pun)p in which the plun 
or bucket is Fare above the Fevel of the water, the 
latter rising by atmospheric pressure, as the sucker: 
(bucket) is raised. Between the upward strokes of 
the bucket, a clack-valve, below the latter, falls and’ 
prevents the reflux of the water in the ascension 
tube. See Lirr-pump. 

Suc'tion-valve. 1. The valve below the plun- 
ger or bucket of a pump, and which is lifted by atmos- 
pheric pressure acting upon the water beneath it, as. 
the plunger is raised. 

2. (Steam-engine.) The valve through which the- 
water is drawn from the hot-well into the feed-pump, 
by the rise of the plunger. See FEED-PuMP. 

Sug/ar. A substance having a sweet taste, solu- 
ble in water, and capable of undergoing fermentation. 

Three kinds are distinguished in chemistry : — 


ula. 
Saccharine, or cane-sugar..........-++.+ Cyg Hy, On 
Glucose, or grape-sugar ..........eeeeee. Cis Hy, Or~ 
Lactose, or milk-sugar ....-.ee.e..ee eens Cro Hyg Oy 


The first of these is derived principally from the sugar-cane 
(Arundo saccharifera), but is also obtained from beet-root, the 
sap of the sugar-maple, and various other plants. It is much 
sweeter and more readily crystallizable than either of. the other 
kinds, and is that generally known to commerce. 
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SUGAR. 


The sugar-cane is a native of Asia. It is believed to have 
originated in China, and to have been used by the Celestials 
many centuries before it found its way to In and Arabia, 
from whence it was introduced into what is now the Christian 
world. In Sanscrit, sugar is sarkara. Our candy is also from 
the Sanserit kanda. In Persian it is schakar; Hindostanee, 
schukur; Arabic, sukkar. 

The references to it among ancient writers are few and indis- 
tinct. The first distinct notice of it is by Nearchus, who con- 
ducted the fleet of Alexander down the Indus. He speaks of 
the sugarcane as growing in India, but does not refer to ex- 
pression of the juice. 

Sugar is mentioned by Dioscorides and Pliny, not from any 
commercial or domestic value that it possessed, but as a curious 
item of natural history and a presumed use as a medicine. 

Galen also refers to it as a kind of honey secreted in reeds and 
brought from Arabia Felix and India. 

It was known by the Greeks and Romans as an Oriental pro- 
duction, bat was sometimes confounded by them with the 
Tabaschir, made from bamboo stems. (Sanscrit ; trak-kschiva, 
bark-mill.) Moses of Chorene, who lived in the middle of the 
fifth century, was the first who described circumstantially the 
preparation of sugar from the juice of the Saccharum offict- 
narum in the province of Khorasan. 

It is also mentioned by Paul Eginetta, a physician, a. p. 625. 

The Arabs seem to have introduced it wherever they went, 
finally into Sicily and Spain. Through them it became known 
to the Crusaders, who liked the sweet honeyed reeds, and one of 
their chroniclers describes the mode of expressing and purifying 
the juice as practiced by the inhabitants of Acre and Tripoli. 

The cane was cultivated in Cyprus, 1148, and a grant from 
William II. of Sicily, in 1166, includes a sugar-mill with “‘ all 
its rights, members, and appurtenances.”” It does not, how- 
ever, appear to have been generally known in Europe prior to 
the middle of the thirteenth century. 

It is said that a Venetian merchant in 1250 visited Bengal 
and informed himself of the mode of culture and preparation. 
The art of refining sugar and making sugar loaves was also com- 
municated by a Venetian about 1550. It is not known whether 
he independently originated the idea, or whether he received it 
from China, where it had been practiced for ages. Boiling and 
baking sugar was first practiced in Europe about 1420. 

Bartholomew was the first Englishman who described the 
method of crystallizing and purifying sugar. 

The plant was taken by the Portuguese to Madeira in 1420, 
and soon afterward, in 1506, to the Canaries, from whence it 
was taken to Brazil and to St. Domingo. Its culture thence 
gradually spread throughout the West Indies. Barbadoes was 
supplied from Brazil in 1641, and the culture was introduced 
into Louisiana by French refugees from St. Domingo toward 
the clove of the last century. 

For notice of beet-root sugar, see infra, also page 255. 

Maple sugar was first made by the Indians, and La Salle re- 
fers to it as a kind of manna. 

Sirup. The sirup of commerce is the residual product ob- 
tained in refining raw sugir. This is dissolved in water, filtered 
and decolorized, boiled, and formed into loaves. 

The sirup which drains out of the loaves, called greens, is 
again purified, decolorized, and boiled down to Oe ar oul 
The crystals are separated in the centrifugal machine, and sold 
as a very light-colored coffee-sugar. The greens from this sugar 
yield, by purification, decolorization, and boiling, a light yellow 
sugar. The last | Saad after three successive crystallizations 
of sugar, are purified and sold as golden sirup. This sirup still 
contains a considerable quantity of crystallizable sugar, which 
cannot be profitably extracted, together with uncrystallimble 
sugar, coloring matter, and the substances which give to sirup 
its peculiar agreeable flavor, but whose exact nature is not 
known. 


Beet-Root Sugar. Oliver de Serres, 1605, suggest- 
ed the use of beets for making sugar. Margraff first 
roduced sugar from beets in 1747; Achard, in 1799. 
naparte encouraged it, as his connections with the 
West Indies were very precarious, and were likely to 
become more so. 60,000 tons of beet-root sugar are 
now produced annually in France. Large quantities 
are also made in Northern and Central Europe, form- 
ing a large proportion of the amount consumed. The 
industry has been introduced into Illinois and Cali- 
fornia. It prospers in the latter. 

Napoleon devoted 80,000 acres and 1,000,000 
francs to encourage this industry, —one which has 
since grown to be of much importance in Europe. 
It is computed that beet-roots now supply nearly a 
fourth of all the sugar furnished to the markets of 
the world. | 


The amount of sugar contained in the beet varies from 8 to 
18 per cent. As high as 40 tons of beets per acre have been 
raised in some parts of France. This would give, at 10 percent, 
4 tons of eugar to the acre; an average of one fourth as much 
fs, however, considered satisfactory. 
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drawn off into the Monte-Jus. 

monte-jus d through 

the cook e. The monte-jus has a man-hole at 

top, and is supplied with steam by a pipe enter- 
‘ing above ; as it becomes filled with juice, the 


SUGAR. 


- Beets for the manufacture of sugar are deprived of their tops, 
thoroughly washed by magsiocssear and then rasped into pulp 
or cut into thin shavings, according to the mode of manufac- 
ture practiced. 

In the grating-machine the beets are fed into a hopper above 
and fall into two troughs beneath, where they are pushed for- 
ward, by means of two plungers operated by levers and links 
from a crank-shaft so as to have a quick return-motion, toa 
drum set with saws, which revolves at the rate of 600 to 800 
revolutions per minute. The pulp is discharged into a chute. 

In the slicing process a centrifugal root-cutter is employed. 
This consists of a stationary conical casing, within which are 
six grooved toothed knives. The beets fed from a hopper above 
are driven against the knives by two flyers on a rotary disk, 
and cut into slices of uniform thickness. 

After the beets have been grated, the juice is expressed by a 
hydrostatic press, or by the centrifugal machine (Fig. 6042). 
The basket aa con- 
sists of a perforated 
cylinder of steel 
with copper top and 
bottom, and con- 
taining a double 
cone of copper bb; 
the whole is secured 
upon a spindle c, 
having an elastic 
bearing, which per- 
mits it to oscillate 
at the commence- 
ment of its rotation 
until it assumes a 


Fig. 6042. 


Centrifugal Machine. 


perpendicular position by the even distribution of the pulp in 
the basket. 

The rotation of the basket by belting on the spindle assumes: 
& great velocity, and the juice is expressed from the pulp,. 
caught by the curb d, and flows to a conductor, by which it is 
conveyed to the defecating-pan. 

The diffusion process of Robert, an extensive Austrian beet-. 
root sugar manufactur- 
er, is a mode of ex- Fig. 6043. 
tracting the saccharine 
liquid m the pulp, 
and is described and 
illustrated, page 702, 
Fig. 1652. 

The defecating-pan a 
contains a steam-heated 
coil of at saad pipe. The 
juice admitted 
through the pipe J, 
while carbonic acid, en- 
tering through c, is dis- 
tributed throughout 
the juice by a perforated 
pipe. The defecated 
juice and scums are 


Defecating-Pan and 


air {a driven out through the bibcock g, which 

also indicates when the monte-jus is full; when this takes 

place, the bibcock is closed and botler-steam admitted, forcing 
| the juice out through the pipe A Into the receiving-tanks. 

The filter-preas is used for recovering the juice which runs: 
off in the scums from the defecating-pan. Formerly the scums 
were put in bags and pressed in hydraulic presses. This re- 
quired considerable manual labor and power, which is nearly all 
saved by the filter-prese. This consists of a vat having cloth 
strainers, through which the juice is forced by steam-preasure. 
After this the sirup is passed through a bone-black filter, when 
it is ready for the evaporating-pans. 

The sirup may be drawn off into another vacuum-pan for 
completion, or evaporated to the point of crystallization in the 
second evaporator, and then drawn off to crystallize, after which. 
it is refined in the usual manner. 

The refuse pulp from the manufacture of beet-sugar forms an 
excellent food for stock. Recent improvements are offered in 


SUGAR. 
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SUGAR-CLARIFIER. 


the treatment of the by-products of beet-root sugar-making. 
Hitherto they have been treated for the mineral salts they con- 
tain, and then abandoned. The residuary liquor is now con- 
centrated, and by a process of dry distillation acetic acid, 
methyl, alcohol, and ammonia are obtained. The by-product 
iis then treated for the mineral salts as before. 

Glucose. Glucose, or grape-sugar, is a sacchariné 
substance obtained from starch by boiling in water 
with one per cent of sulphuric acid, The liquid is 
drawn off, the acid neutralized by lime, precipitate 
allowed to subside, liquid decanted and evaporated. 

Starch is also converted into a fermentable sugar 
resembling glucose, by the action of a diastase. 

Ligneous fiber will also yield glucose by treatment 
with a stronger solution of acid than the above, the | 
mixture being afterward diluted, boiled, neutralized 
by alkali, and decanted. 

Glucose is also obtained from cane-sugar by boil- 
ing in diluted acid. 

The term glucose has been made to comprise several distinct 
modifications of sugar, some of which are mentioned above, as 
well as the sugar of malt, cane rh 19 modified by acid; but, 

ng in general terms, glucose is a non-crystallizable sac- 
charine, which, like dextrine, turns the plane of polarization to 
‘tthe right hand, as the term deztrine indicates. Cane-sugar | 
(sucrose), on the other hand, is crystallizable, and turns the 
lane of polarization to the left. See Miller’s ‘‘ Elements of 
Gheciletry ” Part LIT. pages 71, et seq. 

Glucose is developed in the process of malting, and its infu- 
sion is the solution called wort, from which beer is made ; or it 
makes the wash of the distiller. | 

Among the processes for the expedition or more perfect per- 
formance of the gt. ag condition may be cited : — 

Riley, March 5, 1850, converts 
corn meal into glucose under 
pressure in a boiling solution of 
sulphuric acid: water, 1,000 gal- 
lons ; acid, 25 pounds. 

Reitsch, February 3, 1852. The 
saccharine matter of wort evap- 
-orated to a viscid mass. 

Hoffman, May 25, 1858. Meal 
treated with dilute sulphuric 
acid and steam under pressure 
of 350° Fah. Decant and 


decoction of hops ; 
cane-sugar added ; 
boiled to a thick 
sirup; add gelatine, 
and can. 
Weiderfeld, April 
28,1863. Meal 
‘steeped in water 
impregnated with 
ases resulting 


sulphuric 
acid; wood 
charcoal; 
crystallized 
‘soda. 


caustic potash, then with acid and steam ; neutralize with alkali ; 
steam, fine, filter, and concentrate. ‘ 
Thompson, June 7, 1864. Macerate grain in dilute acid. 


ered into the furrow made 
cover the cane, and the scraping-plates level the ground. The 


Seely, January 10, 1865. Saw-dust purified by alkali, macer- 
ated in boiling acid solution, and added to 5 times its quantity 
of starch, and 10 times the quantity of water. Concentrate. 

Deissner, June 19, 1866. Corn boiled in water; malt, sugar, 
and flour added. 

Hirsh, October 16, 1866. Corn soaked in dilute sulphuric- 
acid; heated to 170° Fah.; ground, sieved, washed ; starch 
boiled in solution of sulphuric acid, sulphuric alumina, and 
charcoal. Neutralize concentrate, evaporate, defecate with bone- 
black, filter, concentrate in vacuo. 

Hoff, December 18, 1866. Soak barley in fennel water, and 
malt it; add various fragrant herbs. Ferment. 

Pigeon, ae 23, 1867. Starch and cellulose treated in acidu- 
lous water, boiled under pressure. Saccharine liquid neutral- 
ized with lime, filter, defecate with bone-black, concentrate to 
20° B. Allow the lime to precipitate. Filter; neutralize with 
soda. Boil, crystallize(?) Mold. 

Loew, June 25, 1868. W fiber digested in hydrochloric 
acid, and heat; acid distilled over. Glucose and paper-stock 
the results. 

Wesselholft, October 6, 1868. Extract of malt for dietetic 


p , 

Sim and Hutchinson, March 16, 1869. Meal treated with bi- 
sulphide of carbon to extract oil, rendering starch more easily 
saccharified. 

Delamarre, December 6, 1870. Sweet potatoes steamed, 
mashed, and mixed with malt, macerated, steamed, pulp pre- 
cipitated, saccharine liquid decanted, concentrated. 

Grosheintz, May 23, 1871. Hydrochloride or sulphuric acid 
saturated with an alkali to produce a salt which may remain in 
the saccharine matter. 


Sug’/ar-cane Mill. A mill for grinding sugar- 
cane. See Figs. 1059-1061, page 444. e also 
SUGAR-MILL. 

Sug/ar-cane Plant’er. A machine for planting 
ratoons of cane in furrows made by the plow, to 

Fig. 6044. | 


al 


Vacuum- Pans. 


Tn Fig. 6045, the ee are placed in the chute and deliv- 
y the first plow; the two side-plows 


Fleischman, July 12, 1864. Macerate ome in sulphurous- | body is vertically adjustable by lever-arms carrying the wheels. 
ca 


acid gas water. January 5, 1865. Add bicarbonate of soda to | 
above, developing hyposuiphurous acid. 

Goessling, December 20, 1864. Attempts to crystallize a mix- 
ture of corn or starch sirup and cane-sugar. 

Percy, February 28, 1865. Whey of milk and albumen boiled, 
and the resulting lactine treated with sulphuric acid or malt to | 
produce glucose, 

Hawks, June 27, 1865. Ground malt is macerated with corn 
meal and elutriated to remove saccharine, which is evaporated 
in vacuo. 

Goessling, September 5, 1865. Soak corn in alkaline ley. 
Crush, strain, and add the starch to a boiling acid solution, 
defecate with charcoal, neutralize with alkali. Evaporate and 
crystallize (’). ; 

Goessling, September 5, 1865. Two modifications of the last. 

Watson, December 6, 1865. Kiln-dry meal, and macerate in 
water. 


Fig. 6045. 


Sug/ar-clar/i-fi'er. A filter for removing me- 
chanical impurities or feculences from sirup. See 


Digitized by 
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SUGAR-FILTER. 


SUGAR-DRAINER ; CENTRIFUGAL FILTER; etc. Or 
a DeFEcaTor, see Fig. 1605, page 683; or other 
dian by which immature, non-crystallizable, or 


ermenting matter is removed from sirup. 


lheld b - roll d 
Hs H. Stewart patented a ess of clarifying | y pressure-rolers cc an 
In 1869, Richard pa proc . barifying (spring clamips 
phurous gas. Sugar purified by this method | 
cent per pound. The | 


cane-juice for the manufacture of sugar, treating 


was increased in value 
war hindered the introduction of the improve- 
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ment, but since 1867 it would be difficult to find a planter who 
has not adopted it. In 1860, the sugar crop of Louisiana was 
500,000 hogsheads. In 1867, it was only 6,000. In 1872, it had 
reached 80,000. If 

Fig. 6047. we take this figure 

as the average of 
the past five years, 
the invention has 
been worth two 
millions of dollars 


v \ 
\ to the people of 
y 
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Cube Sugar- Machine. 


the United States during that period. Stewart received, from 
the fourteen years of his original patent, $ 44,350; or, in other 
words, he made from his patent in fourteen years not quite as 
much as the country made from 
Fig. 6048. it in six weeks. When the sugar 
production of Louisiana shall have 
reached its former extent, this 
improvement will add two mil- 
‘\\j lions and a half of dollars annu- 
“.Jally to the wealth produced by 
that State.”? — Wurrneyr. 


“ Sug/ar-cut’ting Ma- 

<j chine’. A machine for cut- 

-\ ting up loaf or hard sugar 
y into lumps. 


To the example (Fig. 6046), the 
] sugar in flat cakes is inserted be- 


<J tween the hinged table D and | 


~Y the reciprocating-table E, both of 
yj which are studded with quad- 
rangular pins. The table E is 
swung up and down by a cam- 
y\J movement; the table F is struck 


of parallel vertical saws d (only one of which shows 
Fig. 6049. 


| n the elevation), which cut it into 
slips; passing onward, these slips 
are cut into cubes by the co-acting 
revolving cuttersaa. The sugar is 


Sug’ar-drain’er. An ap- 
| paratus for separating the re- 
sidual, non-crystallizable 
matter from sugar by cen- ne 
trifugal action. A cen- p--* 
trifugal machine. \ 


Weston‘s (Fig. 6048) has a 
nf ear suspended from an elas- 

c bearing or a ball-and-socket 
joint above. Surrounding the 
spindle and supported by it is 
a hollow shaft ¢ having a pul- 
ley f at its upper part. The 
cylinder g is perforated at the 
periphery in the usual way 4 
and has openings tt at the K2 
bottom for discharging the 
sugar after the moisture is = 


expelled. These openings \ Cos = E 
are closed by a plate at the , “EB 
bottom of a sleeve j, which [44-4 $5 4g 
is lifted for the purpose of /4-~ = 


Z y Za 

discharging. Theexpelled [7 ait fobs 

molasses flows into an an- AAT 7 Geet isen 

nular trough in the base 2 ( 

of the exterior cas- ' 

ing, and access to << 

the bottom of the 

cylinder is entirely 
unobstructed. The yield- Gor a, 
ing beats at ~ top of De ee era ee a 
the spindle permits it to : - . 
assume 8 truly vertical Sugar- Draining Machine, 
position whenthecylinder — 
is charged, and prevents any tendency to irregularity of motion 
when revolving. 

In ordinary machines of this class the sugar is discharged at 
the top. In the English patents of Hardman, October 6, 1843, 
and Alliott, February 3, 1851, it was proposed to effect the dis 
charge at the bottom. In the former, a circular plate below 
the cylinder was employed for closing the diecharge-openings ; 
this war lowered a certain distance for the purpose, still, how- 
ever, remaining in the way. In the latter, the cylinder had to 

| be turned, so as to bring an opening in its bottom direetly over 
' a funnel through which the discharge was effected. In both, 
| the bearings of the shaft were under the cylinder, and obstruct- 
| ed the free delivery of the sugar. 

| Sug’ar-drain'ing Ma-chine’. 

In Lafferty’s centrifugal machine (Fig. 6049), the filter-box B 
is of corrugated metal, surrounded by woven wire. The shaft 
A is driven by a compound pulley composed of adrum N, which 
receives the belt, and an interior conical part M fitting within 

, the former, and having perforations which cause a circulation 
of air around the shaft to cool it when in rapid motion. The 

' of] from the cup D passing down the shaft flows down between 
it and the hollow exterior casing E, and is finally received in 
the drip cup 7, which is so shaped as to prevent the oil being 
thrown out by centrifugal action By lifting the barrel. N it is 
disconnected from the cone M, and the rotation of the shaft is 
stopped. The appurtenances of the shaft are sustained by a 
hanger. 

See also CENTRIFUGAL Fitter, Figs. 1213, 1214, page 514. 


Sug’ar-e-vap'd-rat’or. A furnace and pan for 
condensing saccharine juices or solutions. See Evap- 
ORATOR, pages 811 - 813. 

Sug/ar-fil/ter. (Sugar-making.) The vessel 
employed for cleansing and decolorizing the defe- 
cated sirup by the aid of bone-black. 

Those commonly employed are about 10 feet high by 4 feet 
| {n diameter, and open at the top; three are shown in the illus- 
tration. Near the bottom is a man-hole a, and below this an 

iron grating 6, upon which a piece of filter-cloth is laid, and the 


vessel then filled with charcoal to within about a foot of the top. 
_ Sirup is then admitted through the pipe ¢ until the charcoal has 


..y by a hammer /, lifted by means | absorbed nearly all the coloring matter which it is capable of 
YJ of the wiper K, and is immediate- | doing. The supply of sirup is then shut off, and cane-juice 
ly after the impact thrown up by from the defecatora is let on through the pipe d expelling the 
springs cc. ‘ sirup: the power of the charcoal having been previously ex-. 
Fig. 6047 is a machine to cut hausted, its action upon the juice is simply mechanical. When 


Centrifugal Machine. 
loaf-sugar into cubes, operating upon slabs which are either this has continued to flow some time, it is shut off, and pure 


molded in that form or sawn from the loaf. | water is let in from the pipee. This, in turn, drives out the 
The slab of sugar is laid upon the bench and pushed over the cane-juice, and is allowed to flow until it no longer extracts 


SUGAR-FURNACE. 
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Fig. 6050. 


ii! “i 


fy SS 


_—_—_—— ae 


i al 


ee w 


wibenrae 


—_—_—_ 
| 
| 
' 


i 
| 


Sugar- Filtering Apparatus. 
sufficient saccharine matter to pay for concentration. Several 
filters are employed, so that while one is filtering sirup, the 
second may be filtering cane-juice, and the third be cleansed by 
water. 

The liquor and juice are drawn off by the pipe /, which dis- 
c nto the gutters g A through the swivel-jointsi. The 
water is discharged through the cock 7 into the gutter below. 

See also BaG-ritter, Fig. 522; CentriruGa. Firrer, Figs. 1213, 
1214. See also Bone-BLAcK, pages 327, 328. 
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Sug/ar-fur/nace. One in which pans are set for 
boiling sugar-cane juice, the sap of the maple, or 
other saccharine solutions. 


ch 6051 shows one in which air-jets to promote com- | 
bustion are admitted below the pan. iy 
In Fig. 6052, the kettles are set in a cylindrical metal- {f 
lic furnace, which may be made from a worn-out steam- 
boiler. The return caloric current passes through flues 
enveloping the upper part of the kettles. 
See also Evaporator, pages 811-813. 


Sugar- Furnace. 


Sug/ar-gran/u-lat’or. Hersey’s sugar-dryer is 
for granulating damp sugar. 


The sugar is fed into one end through a spout, by a set of 


rolls placed above the machine, and by lifting shelyes on the 
inside of the outer cylinder is carried up and dropped in a con- 
tinuous shower upon the heating cylinder, and rolls off by the 
rotation of the machine, to be n carried up, working for- 
ward to the opposite end by the inclination of the apparatus, 
and is there delivered into the screen for separating into the 
different grades. 

The steel plate heater-cylinder is put centrally within the iron 
conveyor-cylinder, which is 23 feet long and 6 feet in diameter, 
the heater-cylinder being 20 feet long and 36 inches in diameter, 
and makes five revolutions <4 minute. A striker passes off any 
sugar that may adhere to the cylinder when first entering the 
machine, and is operated by cams. The machine is rotated by 
means of outside gear on the conveyor-cylinder. 


The current of air constantly passing through the machine 


off the moisture from the sugar through a pipe. The 


sugar is delivered cool from the end into which the cold air is | 
passing, so that it does not cake, and can be immediately bar- 


reled, and will not cause the barrels to shrink. 


| Sug/ar-ket’tle. A kettle for boiling the sap of 
the sugar-maple (deer saccharium), the sorghum, or 
‘the cane. A sugar-pan. See EVAPORATOR. 

Sug’ar-ket’tle Bat/ter-y. A range of kettles in 
a sugar-furnace. See SUGAR-FURNACE. 

Sug/ar-ma-chin/er-y. The old system of boil- 
ing in open pans is still in operation in cane-produ- 
cing countries. The cane, on being passed through 
the rollers of the grinding-mill, is deprived of its 
juice, and the stalk or bagasse is carried on an end- 
is belt to fall into a cart below, to be spread in 
the fields to dry, to form fuel for the furnaces. 
Meanwhile the juice runs through strainers, and is 
lifted by a force-pump to oblong troughs, which 
stand near the chimneys of the furnace. In these it 
is allowed to settle, and the scum rises in a few 
minutes to the surface, a gentle heat being applied. 
The juice is then drawn off into a train of copper 
kettles below, to be converted into sugar. 

In the first of these kettles it is treated to a lit- 
tle milk of lime, which causes the scum to rise in a 
body to the surface, when it is removed by a skim- 
mer. From this pan it is advanced to others, accord- 
ing to its advance toward crystallization, nearer 
and nearer to the mouth of the furnace, boiling 
furiously until it reaches at last the pan called the 
teache-pan, or strike-pan, over the mouth of the 
|furnace. As the entire contents of one pan is dis- 
charged into the next,*at the same time that a fresh 
eapely of juice is introduced from those behind it, 
_all are kept full, and the process of dipping isa very 

lively one, when the fires are well kept up. The 
feculences are principally skimmed off in the rear 
pan, in which the crude juice is introduced, but they 
are also skimmed off the boiling liquid in the other 
pans as they arise. 

In the last pan the ultimate condensation is 
reached, and the sirup is subjected to the teache or 
touch test, by which its condition is determined. 
This is a delicate test, requiring judgment, but is 


| | preferred to the saccharometer, where the ** sugar- 


master” is skillful. The test in making maple- 
sugar is different, as it is made in water, the condi- 
tion of the wax, when rapidly cooled, indicating 
whether it is ready to take off or not. 

From the strike-pan the sugar is run into shallow 
coolers (see COOLER), where it remains for about 24 
hours, and is then transferred to cones or hogsheads 
to drain off the molasses. The hogsheads are set in 

-a room called the purgery, resting on beams, and the 
molasses draining into a cistern beneath. (See 
PurGERY.) The cones are set into racks, and, after 
an interval of a couple of days, are removed to the 
purgery, the plug at the apex of the cone being re- 
moved as may be necessary to allow the non-crystal- 
lized portion to drain off. In about 20 days the loaf 
of sugar is found to be hard; white at the base, 
darker in the middle, and yellow, with molasses at 
the top, which, when dried, forms three grades in the 
Havana market. See EVAPORATOR. 

| The following are the processes : — 

_ Grinding. The cane is first crushed by a powerful mi 
driven by an engine of 60 horse-power, and having 3 rollers 
feet in length and 3 feet in diameter. The cane is supplied by 
an endless belt moving in a channel-way of the same width as 

| the rollers, and running almost level with the ground for 50 or 
60 feet. 30 or 40 women are constantly employed in supplying 
this feeder with cane-stalks, which are smoothed by others. The 
stalks pass unceasingly between the rollers, the crushed cane 
falling upon another endless belt, which carries it out of the 

| mill and drops it into light carts, which carry it to the fields to 
dry. This duty requires 7 carts. The cane is brought by 


| trains of cars on a tramway from the field. See CANE-MILL. 


Straining. The juice runs in a heavy stream from the mill 
and passes through coarse strainers, which intercept dirt and 
ieces of cane. It is then pumped into cisterns in the boiling- 
ouse, from whence it is drawn in the defecators. 
| Defecating. These are copper kettles with steam-jackets, and 
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at the Yogenio San Martin there are 16 in a row. The juice 
being turned into one until it is nearly full, the stopcock is 
closed 


the boiling-point. Being allowed to simmer a few 
thick scum rises, and the consistence of the latter 
determines the time to draw off. The defecator discharges by 
& pipe beneath it, the clear juice running into a trough ; as soon 
as it a to run dirty with the broken scum, the stream is 
another trough, leading it to a receptacle whence it 

uri A jet of cold water cleans 


to the other machinery, they are worked in a regular succes- 
sion, the first being again ready for duty as the last is charged, 
pre efed a from the mill being kept constantly running. In 
the San the circuit is completed in about an hour. 
domly hg! hot stream of defecated juice is poured into 
, 10 feet high, 23 of which stand in a row, 
defecators from the bulk of the machinery ; and 
is another rank of 20 filters, as many feet in hight, 
is finally purified. The filters are charged 
c oal, and hold an amount valued at $ 2,000. 
about 7 days, and is then replaced by fresh bone- 
sticky and lusterless coal from the filters being taken 
noo my pmo and thence to the furnaces to be re- 
This is repeated until the coal becomes too fine for use, 
loss being about 10 per cent at each use. See page 328. 
be mentioned at this point that processes for defecat- 
by the use of sulphurous gas have been used, and apparatus 
this p ted. The object is to bring the juice in 
contact wi 


tation, and thus re the disorganization of the sugar, by 


Bat 
fi 
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t of crystallizable sugar. 

aay gps After passing through the smaller filters, the 
juice is to the condensers, which perform the double 
duty of condensing the vapors rising in the vacuum-pan, and of 
evaporating the cane-juice which flows over them. These con- 
densers constitute the distinguishing feature of the Degrand 
(Derosne) train, and are largely employed on some estates. A 
condenser is formed of horizontal pipes about 6 inches in diame- 
, arranged in a tall rack and formed by a convolution of the 
, 80 that while the vapor from the vacuum-pan passes back 
forth downwardly on the inside, the juice from the filters 
ps on to the upper fold of the pipe, and from thence to the 
t below, soas to keep the outside of the whole series wet, 
with a portion of its moisture, which rises in clouds of 
roof of the building. 
ns have arisen to the use of the Degrand condenser 
difficulty Ls keeping the pipes covered with an even 

and 
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first vacuum-pans 
not to the stage 
farther clarifying process before the final boiling. The vacuum- 
pan consists of a closed vessel with means for withdrawing the 


vapor as it is 
phere upon sirup, so that the latter will boil at a lower 


to the color of the sugar, as it 
is not subjected to a burn- 


of the atmosphere. 
It should have 


» ing heat, and is also pro- 


(| 
z 


mI iZ 
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tioned that all the heating operations, in the defecators and in 
the vacuum-pans, are by means of steam under pressure. The 
vacuum-pans differ in some respects in their construction, 
though possessing the peculiar characteristic cited. They are 
spheroidal or nearly so, or cylindrical; are generally heated by 


| jacket and internal coil, and are furnished with pipes and stop- 
_cocks, by which the sirup and steam are supplied to their respee- 


the gas, which removes the tendency to fermen- | 


to pe-sugar, increasing the yield of mo- | 


ted, and lowering the pressure of the atmos- — 


temperature. This is favorable | 


tected from the action | 


tive places, the water of condensation removed, the condensed 
sirup discharged, etc. See VACUUM-PAN. 

The usual form of Derosne’s vacuum-train is what is called 
the double effect ; that is, two pans stand side by side, one of which 


| is boiled 4 Brae steam rising from the sirup in the other, the 
| sirup also 


ing drawn at intervals from the first to the second. 
In the San Martin they possess two trains of three pans each, 
the middle pan being slightly the largest and discharging its 
steam into both the others. In some places a treble effect has 
been tried, the vapor from the first pan boiling the sirup in the 
second, and that from the second boiling the contents of the 
third, but the plan does not seem to have been practically suc- 
cessful. The proof of the condition of the sugar is by teache, 
or touch, or by saccharometer, as in the case of the open-pan 
boiling, the sirup being withdrawn from the pan by a proof- 
stick for this purpose. See SaccHAROMETER. 

Second Dineserk When the panful is brought to a density 
ranging from 26° to 28° B., where it is about half sugar, it is 
discharged into caldrons for farther defecation. The heat is 
kept up in the defecators by means of steam-coils, into which 


| the steam is admitted at will. The liquor is brought to a froth 


raising a scum, which is removed; the steam is turned off, and 
the action repeated each time it comes to a froth, the heat being 


| damped and the scum removed, ; 


Second Filtering. The sirup is now turned into the high 
filters, which are 20 feet high, and ch with bone-black ; 
from them it issues a clear, bright, yellow liquid, ready for the 
final boiling, which is accomplished in the great vacuum-pan, 
called the strike-pan, where it is concentrated finally, being 
brought to the stage of crystallization. 

Second Boiling. It is here boiled at a temperature of 180° 
Fah., but gradually, as the sirup thickens, the temperature is 
lowered, until, when the crystals have begun to form, the heat 
is not greater than 160° Fah. It is now thick with crystals of 
sugar floating in sirup, and the trial by teache is repeated fre- 
quently. The engineer peers anxiously through the glass win- 
dows at the boiling sirup, and finally makes preparations to 
discharge the contents of the pan into the heatey below. The 
sirup falls from the bottom of the strike-pan of a rich auburn 
color. The great vacuum-pan of the Yngenio San Martin is a 
magnificent piece of workmanship, costing $70,000, and capa- 
ble of boiling in a day from 1,100 to 1,500 panes or cones of 
sugar, containing 100 pounds each of green sugar. 

The heaters which receive the sirup from the vacuum-pan 
are kept hot by steam-jackets ; their contents are stirred freely, 
to encourage granulation, and are then removed to the sugar- 
cones, which stand for a day in the high temperature of the 
boiling-house, and are then removed to the purgery, where 


_ they undergo the claying-process and are deprived of their 


molasses. The San Martin purgery is 150 x 400 feet, and 
affords room for 22,220 cones. One floor is pierced for the cones, 
and the floor below is used for a packing and drying house. 

rying. The lower room has double rows of cars, one above 
another, placed on tracks, and so arranged as to be run out into 
the sunshine with their loads of moist sugar to dry. The cones 
are broken into three pieces, according to quality, the base 
being whiter, the middle a second grade, and the tip being 
moistened and passed through the centrifugal machine to re- 
move the molasses, 

The molasses that drips from the cones in the purgery is re- 
boiled in the vacuum-pan and then granulated in tanks. It is 
dried by the centrifugal machines, which consist of a wire cage 
or cylinder revolving rapidly in a case, and expelling the mo- 
lasses through the meshes of the cylinder. (See CENTRIFUGAL 


, MACHINE.) Steam is sometimes added in the centrifugal dryer 


to assist in expelling 
the molasses, thereby 
whitening the sugar. 
The modes of pack- 
ing do not need de- 
scription. 
Fig. 6053 shows a 
more modern plan. 
a, steam-boilers. « 
b, steam-pipe. 
c, engine. 
d, vacuum-pan. 
e, defecator. 
, bone-black filter. 
g, cistern. 
, pipe leading to 


exhaust- pipe from 
pan. 
1, pan to re- 
Beet ceive condensed 
“Sse © Sirup from vacu- 
. uni-pan. 


Digitized by Google 


TAXI F1V1d 


‘NOILVINVTd NVGOO V JO AUANIHOVW UVOOS GNV NVd-WO00VA 


Yj Ye Hy Uf yy Ye Wy YHiyyluiysy 
Vy RTS — Yd Lo Wi Vs 
oe 


\ Ei N 


su CT tit 
$ 


2448 


4. 


sear: 


i f 


= — : 
“ 3 =o 

> is == 
Wi hi eee v ; 
Mi 
~~ oC Y 

——— ———+ 
SS $$$ li nr) == ; 


Tee 


= a 


—_—_—=== - 
—- = . 


— 
lf 


ll 


= 


TTT 
t 


ain Google 


SUGAR-MACHINERY. 


a 


Plate LX VI. represents a complete system of sugar-machinery 
built by M. M. Cail & Co., of Paris, for a Cuban plantation. A 
is the grinding machinery ; the rollers a a are driven by inter- 
mediate gearing from the engine 6. The expressed cane-juice 
flows into a tank, whence it is conducted into the filter c. 
When this is sufficiently full, the supply is cut off, and steam 
admitted through a pipe, forcing the juice up into the purifiers 
d,sixin number. These are heated by coils with steam under 
a pressure of 60 pounds to the inch, and are provided with 
ae supply and discharge pipes. About three per cent of 
ime is added to the juice, part being thrown in previous to its 
withdrawal from the tank. 

After being purified by boiling, the juice is filtered through 
animal charcoal in cylinders e, toeach of which a three-branched 
pipe leads for the admission of juice, sirup, and steam as re- 
quired. Each filter has a perforated false bottom, from whence 
the juice flows intoa tank e, and is lifted by steam pressure into 
a vessel f; it thence flows into the vessel g, which regulates the 
supply to the evaporating-condensers A, in which a vacuum is 
maintained, and thence passes through the tubular steam- 
heated condensers 7, after which it is pumped into the vacuum- 
vessel &, in which the processes of evaporation and condensation 
are completed. Separators / receixe any water or juice that 
may pass out with the vapor. 


The juice, now concentrated to sirup, is clarified by blood in ¢@,), 
the usual way, and again filtered and concentrated and placed | 


in molds, where it drains and crystallizes. In order to remove 
any remaining molasses and thoroughly dry the erude sugar 
formed by this last process, the loaves are ground in crushing- 
machines m,and the pulverized sugar is then placed in the cen- 
trifugal machines n, driven at the rate of more than 1,20 revo- 
lutions per minute, by which the remaining moisture is expelled. 

The above machinery is capable of treating 100 tons of cane 
daily, producing 5 tons of sugar, and cost 3 160 ,000. 

It is claimed that in the ordinary processes of manufacture, 
less than one half of the saccharine matter in the juice of the 
cane is extracted as crystallizable sugar. 

The apparatus of Dr Aschenbrenner, shown in Fig. 6054, is 
designed to produce the sugar in crystalline form, no molasses 
being formed, unless it is so desired 

The juice from the crushing is delivered through the trough 
seen to the right; in this are placed two filters of different de- 

8 of fineness, which separate mechanical impurities; the 
Toics then pisses through a flannel strainer, of which sey- 
eral are provided, so that one may be removed, washed, and re- 
placed by another, as required, and is then received in a tank, 
from which it is drawn off into three open kettles having double 
bottoms and heated by steam,in which it is purified by lime 
and magnesia, the sediment being drawn off at the bottom The 
purified juice then passes through siphons to another filter, 
which separates any remaining impurities held in suspension. 
From the filter the juice is purnped into a case, where it is agi- 
tate by a prddle-wheel and subjected to the action of sulphur- 
ous fumes from a furnace, by which it is bleached, and thence 
flows into a steam-heated metallic trough, from whence it is 
conducted to a second and third similar trough successively ; at 
the lower end of the third trough it is subjected to the action 


of a fan, which cools it and promotes the evaporation of the tracts the remainin 


vapor. It has now become so thick as to require the use of a 
scraper, which consists of an endless band moving around pul- 
leys and carrying a series of blades; this conveys the sugar to 
another incline, where it is acted on by a second fan. It 5 


Aschenbrenner’s Sugar-Apparatus. 
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SUGAR-MILL. 
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entirely crystallized, and is removed by hand into a receiver. 
When desired to produce molasses, a small proportion may be 
obtained by making the incline of the troughs steeper and dis- 
| pensing with the use of the fans. 

Other plans of treating the cane have been suggested, and in 
some cases adopted. The following may be mentioned : — 

De Manéel and Brafen, of Martinique, obtained U.S. patent, 
February 22, 1848, fora process of drying and pulverizing sugar- 
cane, and then washing the saccharine matters therefrom to be 
manufactured into sugar by evaporation in the ordinary way. 
The cane is chopped into small pieces by a cane-cutter, is dried 
ina kiln and ground in a mill. The meal is then placed in 

_ tubs, which are tightly closed, and water passed in succession 

_ through them till the sugar is all extracted. The filter and 
poling pes conclude the operation. See also Dirrusion-PRo- 
cess, Fig. 1 


See under the following heads : — 
Bagasse-dryer. Potting. 
Beet-root sugar-machinery, Potting-cask. 
Blow-up pan. Proof. 
Bone-black cooler. Pucheux. 
Bone-black furnace. Purgery. 
Cane-juice bleacher. Saccharometer. 
Cane-juice evaporator. Sap-boiler. 

e-mill. rl ti ailaia 
Centrifugal filter. Skip. + 
Centrifugal machine. Skipping-teache. 
Charcoal-purifier. Sorghum-evaporator. 
Clarifier. Sugar. 

Claying. Sugar-cutting machine. 
Cleare. Sugar-drainer. 
Concrete. Sugar-evaporator, 

| Condenser. Sugar-filter, 

| Confection-pan. Sugar-furnace. 
Cube-sugar machine. Sugar-machinery. 
Defecator. Sugar-mill. 
Diffusion-apparatus. Sugar packer. 
Drying. Sugar-pan. 
Dunder. Sugar-pan lifter. 
Evaporating-pan. Sugar-refinery. 
Evaporator. Sugar-sifter. 
Grande. Swing-pan. 
Monte-jus. Teache. 
Pot. Vacuum-pan. 


Sug/ar-mill. A mill for expressing the juice 
from sugar-canes. It has usually three rollers ; two 
in the same horizontal plane, and the third over and 
between these. The canes are fed in between the 
upper and first horizontal rollers, where they receive 


their first squeeze, the juice running down into a 
trough at the base of the mill ; they then travel on- 


ward, receiving a second squeeze between the top 
roller and the second horizontal roller, which ex- 
g juice. The residual woody fiber, 
termed bagasse, when dried, is used as fuel for the 
furnace-boiler, Fig.6055 illustrates an approved form 


now | of sugar-mill, with the beam-engine for driving it. 
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In the mill ( Fig. 6056), the crushing-rolls are operated directly | forming a very compact and simple arrangement. See also 
from the fly-wheel shaft of the steam-engine through three pairs | CANE-MILL. 
the mars cue wae ees eee Se me Sug/ar-mold. A conical iron mold in which 
the upper crushing- Fig. 6055- sugar is placed to crystallize and drip its molasses, 
roll, which also car- For granulated sugars of some grades, the sugar for 
pth oF wget tien the vacuum-pans is dried in the centrifugal machine, 


arg ser hong but the old process of loaf-sugar making is still pur- 
sued. 


shaft of the lower 
zor, “Se: ae In loaf-sugar making, the sugar goes to a heating-pan and is 

raised to a temperature of 180°, being constantly stirred during 
the heating, and is then drawn off 
and poured into conical iron 
molds, placed with the apex, 
which has an opening in it, 
at the bottom, so that 


ts 


Sugar- Mill 


whatever liquor has remained may drain off through the opening. | cavity in the platform, and by means of a forked bar with a 

After several hours, the doaves left in the molds are liguored by | screw clamp on each fork end, the upper rim of the barrel, 

pouring in at the top a clear solution of pure sugar, which re- | with the filling bag, is tightly clamped, while the single oppo- 

moves the remaining coloring-matter. The site end of the forked bar is fitted to a crank, from which it re- 
= ceives and imparts to the barrel a reciprocating motion. 


Sug’/ar-pan. See EvVAPoRATOR; SUGAR-FUR- 
NACE ; SUGAR-MACHINERY ; VACUUM-PAN, 

Sug/ar-pan Lift/er. A crane rigged in a sugar- 
house to lift flat pans from the furnace. It is only 
seen in a certain arrangement of devices, where ffat 
ar travel along the walls of the furnace as the 

iling proceeds, being lifted at the rear end as the 
boiling is completed, and the pan set aside that 
the contents may granulate. 


‘ 
liquoring-process is sometimes repeated several times, until the | __ The hoisting-cord is attached to a frame from whose four cor- 
iawes become perfectly blanched. Then they are left two or | 2€TS depend hooks for engagement with the rings at the corners 
three days in a drying-room heated by steam, are trimmed, if 
necessary, in a lathe, and are finally papered for market. The 
trimmings, the draining from the molds, etc., are saved for the | 
manufacture of inferior grades of sugar. The old method of em- 
ploying molds takes a longer time and is more expensive than 
the centrifugal process, and is gradually being superseded by the | 
latter as the taste for loaf-sugars declines. 


Sugar-Mill. {| 
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of the pan. From the center of the frame arises a sliding up- 
right which passes through the derrick to steady the frame. 


Sug/ar-press. A machine for expediting the 
drainage of the molasses from the sugar. 

The box has perforated sides, so that the molasses . 
vid he from the crude sugar may escape and be 
collected outside. After the pressure has been car- 
ried to a sufficient extent, a wedge in the platform, 
Sug’ar-pack’/er. A machine for packing sugar | upon which the press-box stands, directly beneath 
in barrels. the box, is withdrawn, and the dry sugar falls 

In the example, the barrel to contain the sugar rests in a | through the opening into a box below. 
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Sug’ar-re-fin'ing. The process of purification | The drainage from the molds-is again concentrated by boiling, 


or discolorization 
of raw or brown 


“. 
aN he sugar is, — 
—I 1. Dissolved in 
water, a little 
blood and lime- 
water being 
added. 

2. Filtered in 
bags, to remove 
feculences. 

3. Filtered 
, through animal 
-jcharcoal, to re- 
~Amove color. 

4. Boiled in a 
vacuum-pan, 


Fig. 6059. 


Sugar- Press. 


concentrate it. 
5. Crystallized in molds. 


Fig. 6060 is a transverse section of a ey octPraeay A The 
packages are hoisted to the top floor of the building, emptied, 
and transferred to the dissolving-pan a, where the sugar is mixed 
with water and agitated by a mechanical stirrer. A tempera- 
ture of about 165° Fah. is maintained in the pan by means of a 
steam-coil, and the solution, having been brought to the specific 
vity of about 1.25, or 29° Beaumé, is transferred to bag- 
Iters within cases 6 (see BaG-ritTeR). The sirup passing 
through these is drawn off into a vat ¢ on the floor below, and 
thence conducted to the bone-black filters d; the decolorated 
liquid, after passing the filters, is drawn into vacuum-pans e 
and evaporated at a heat of 170° to 180° Fah. at the nning 
of the process, reduced to about 145° when crystallization is 
sufficiently advanced. While yet sufficiently fluid, it is let down 
through a valve in the bottom of the pan to the heater /, where 
its temperature is raised to 180°, and stirred until crystallization 
is complete. The moist crystalline mass is then drawn off into 
ladles and transferred to conical molds, for making loaf-sugar. 
After standing several hours to drain and solidify, the molds 
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Transverse Section of a Sugar- Refinery. 


and their contained loaves are conveyed to an apartment above, 
kept at a temperature of about 100°, where they are still farther 
drained, and a clear saturated solution of sugar poured upon them 
which percolates through and whitens them; this is repeated 
several times. When the proper color is produced, they are 
transferred to a stove heated -to 130° or 140°, where they are 
kept two or three days, till they are baked thoroughly dry. 


to. 


‘to form a lower grade of sugar; the uncrystallizable portion re- 
maining after this operation constitutes treacle or sirup. 

For phlei. granulated sugar, the processes, previous to 
boiling, are conducted as before. Large vacuum-pans, having 
extra heating-coils are employed, and the boiling is continued 
until crystals begin to appear, when more liquor is added, and 
the concentration continued. This process is repeated several 
times, to cause the formation of large crystals. When suffi- 
ciently concentrated, one half the liquor is removed to the 
heater, the remainder being left to assist in the formation of 
crystals in the next charge. After being thoroughly crystal- 
lized in the heater, the moist mass is transferred to the centrifu- 
gal machine, the rapid rotation of which soon expels the moisture. 
In order to cleanse the crystals, a smal! quantity of liquor is 
sprinkled upon them while ip the machine. The percentage of 
sugar obtained in this and at each subsequent crystallization 
is considerably less than that obtained in making loaf-sugar, 
though the total product does not vary materially. The drain- 
age is diluted, filtered through animal charcoal, boiled, and 
again passed through the centrifugal machines, forming a sec- 
ond quality of sugar having smaller crystals. A third, and 
sometimes a fourth quality of sugar is produced by similarly 
treating the resulting drainings. 

M. Van Goethem, a Belgian sugar-refiner, has a machine in 
which fifty sugar-loaves are ranged radially in a kind of hori- 
zontal wheel, and then the whole is made to revolve with the 
speed of 800 revolutions in a minute The proper liquid is ap- 
plied by a beautiful contrivance ; and in about twenty minutes 
the fifty loaves of sugar are found to be not only freed from 
molasses, but rendered almost completely dry. Many days 
would be required to effect this by the old method. 

Boivin and Lojiseau's process is founded upon the use of the 
sucrate of the hydrocarbonate of lime, for the purification of 
raw sugar instead of blood, bone-black, ete. For the prepara- 
tion of this compound, milk of lime is made from the waste 
sweet liquors of the refinery, and enough sirup added to give 
the mixture 20° Baumé. This is well agitated, and run through 
a cooler until the temperature sinks to 68° Fah. From tue 
| agitators the liquid flows into vats, where it is partially satu- 
| rated with carbonic acid: the gas is passed through until the 

desired precipitate of sugar, lime, and carbonate of lime set- 
tles as a gelatinous mass. After the purifying agent has been 
thus prepared, it is applied in the foilowing manner : — 

The raw sugar is lved in a cylindrical pan, similar to a 

vacuum-pan, under diminished pressure. Revolving buckets 
| carry it into receivers over the boilers, and from these it is per- 
_Initted to flow into the boilers, where it comes in contact with 
the sucro-carbonate of lime previously introduced, in a quantity 
| proportional to the percen of raw sugar. They generally 
take about 650 gallons of the gelatinous sucro-carbonate to 
8,000 pounds of s . Water is added if necessary ; the whole 
is boiled, and in this way the solution and clarification are 
simultaneously accomplished. One advantage is that when 
sirup is boiled in presence of lime, ammonia is evolved, all 
glucose is decomposed, and anything likely to produce fermen- 
tation is destroyed. 

The sirup from the boilers is filtered, the excess of lime sepa- 

rated by carbonic acid, and it is farther concentrated and 
finished in the usual manner. The slimy residues and precipi- 
_ tates are squeezed out in filter-presses until they contain no 
| trace of sugar, and can be thrown away. The wash-water is 
| used in the preparation of new material. 
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SULPHUR-FURNACE. 


Sug’ar-sift’er. A machine for sorting grades of | land by William I., and the death of Harold at 
crushed or ground sugar according to fineness of | Hastings, shows a plow having a pair of wheels, on 


in. 
me, one below the other. 
is left open, to allow the sugar to fall on the 
discharge-spouts, which are arranged alternate- 
ly on opposite sides of the frame. The sugar 
s alternately through the sieves and con- 
ucting-troughs and is discharged below. 
Su’int. The natural grease of wool. It con- 
sists of insoluble saponaceous matter together 
with a soluble salt containing from 
15 to 33 per cent of potash. Inthe 
t wool-growing 
istricts of France, 
establish ments 
have been formed 


washings of the wool, which are 
urchased 
rom the wool- 
See for that purpose. At 

eims and Elbeuf, the 
quantity of wool washed is 
nearly 60,000,000 lbs. annu- 
ally, which it is estimated 
should yield 3,000,000 Ibs. 
potash. 

Sullky. A light two- 
wheeled vehicle, having a 
seat for a single occupant, used as a pleasure-car- 
riage and for trials of speed between trotting-horses. 


Fig. 6063. 


Sulky- Cultivator. 


In the example, the usual elliptica! spring fs sssoctated with | 


& spiral spring near each wheel. Braced guide-rods from the 


frame embrace the axle. 


Sul’/ky-cul’ti-va’tor. One having a seat for the | 


rider, who manages the plows, moving them to the 
right or left as the plants in the rows may require. 
Sul/ky-har’row. One having a 
wheeled carriage and seat for the rider. 
The fore part of the harrow rests upon 
an adjustable caster, and is 
connected to the front end of 
a flexible bar attached to the 
sulky-hounds. The draft- 
hook is at this point. 
Sul’/ky-plow. One hav- 
ing a seat for the plower. In 
the example, a portion of the 
seatisjust apparent beyond the 
pulley G, on which the plow- 
supporting chain winds. The 
Bayeux tapestry, which rep- 
resents the invasion of Eng- 


The reciprocating sieves are arranged in a/ which a man rides and drives a horse. A 
One end of each sieve | harrow and a man sowing from a basket are in the 


ly 


square 


same picture. 
Sul/ky-rake. 


(Agriculture.) 
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Sulky- Harrow. 


for extracting the potash from the | seat for the driver. Levers easily accessible to the 


| hand or foot are provided for lifting the rake when it 

has accumulated sufficient hay to form a windrow, 
and for holding it clear of the ground. altogether 
when required. The former operation is sometimes 

rformed by means of automatic devices. See- 

ORSE HAY-RAKE. 

Sullage. 1. (Founding.) The scoria which 
rises to the surface of the molten metal in the ladle, 
and which is held back when pouring to prevent 
porous and rough casting. 

2. (Hydraulic Engineering.) Silt and mud de- 
posited by water. 

Sul/lage-piece. (Founding.) A dead-head, or 

| feeding-head. A piece of metal on a casting which 
a the ingate at which the metal entered the 
mola, 


| When it is desired that a heavy casting (such as a gun of 
several tons) should be especially solid, it is always poured on 


roa end, and, in addition to the length required, a 
| Cas continuation of the mold upward is made. In 
¢ } aA™~ », this piece the sullage rises, hence its name. 
1 a} a\h\} When the casting is cold, the portion added is 
b\ ii ae 
ca ff ~ > Ta ; Fig DUG. 
“iT =s | »™ 
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Sulky- Plow. 


‘cut off, and, with it, the impurities which floated up there are 


removed. 
Sul’/phur-fur’nace. Native sulphur, when com- 
paratively pure, is simply melted in a 

kettle (4, Fig. 6067), the 
stones and impurities re- 


Fig. 6066. 


SULPHURIC-ACID APPARATUS. 


moved by a ladle a, and the mass cast in a mold bd 
peereuy moistened with water, to prevent ad- 
esion. 


The stones and gangue containing the sulphur are sometimes 
roasted in a tall furnace, the fluid sulphur being drawn off at 
the bottom: distillation is, however, preferable. For this the 

apparatus B is 
employed. ec is 
a cast-iron cal- 
dron, heated by 
a furnace  be- 
neath, the flue 
from which also 
heats the cham- 
ber d, contain- 
O ing ore to be 


Fig. 6067. 
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transferred to the caldron. The distillate is condensed in the 
vesee) c, and in the fluid state is drawn off into /. 

C represents Michel’s apparatus as improved by Lamy for re- 
fining crude sulphur. It comprises two cast-iron cylinders, one 
shown at g, used as retorts, and a condensing-room 4. The re- 
torts are heated bya furnace i, the smoke of which is carried 
off by the chimney &. The crude sulphur is placed in the ves- 
sel |, where it is melted and partially refined, passing into the 
retort g, where it is sublimed, condensing in the chamber 4, 
whence it is withdrawn through the tap-hole m, fitted with a 
conical plug, being received in the vessel » and then cast into 
rolls. 

For over three centaries most of the sulphur made use of In 
Europe and America has come from the island of Sicily, chiefly 
because {¢ can be so conveniently reached. The article, however, 
being of volcanic origin, is abundantly found wherever there 
are, or have been, volcanoes. A discovery has recently been 
made of a large and very rich deposit of this valuable mincral 
on the island of Saba, one of the Dutch West Indies. A New 
York company has found the average yield of this deposit to be 
over 60 per cent of sulphur, of excellent quality, and in quanti- 
ties practically inexhaustible. The island is within a hundred 
miles of the port of St. Thomas. 

It ia also rumored that a discovery of sulphur has been made 
on Rabbit-Hole Mountain on the line of the Central Pacific 
Railway in Humboldt County, Nevada, at a place called ‘‘ In- 
ferno.”’ The mountain is said to be a mass of sulphur, yielding 
from 92 to 96 per cent of the pure article, and is being shipped 
to Carson and San Francisco at the rate of 10 to 20 tons a week. 
California procures some sulphur from Japan as well as from 
Sicily ; but this Nevada product is said to excel cither. 


Sul-phu'ric-ac'id Ap’pa-ra’/tus. An appa- 
ratus in which sulphur is sublimed and the acid 
condensed. 

Fig. 6068 illustrates Tait’s apparatus for producing sulphuric 
acid by means of sulphurous and nitric-acid gases condensed by 
pressure into the liquid form. A is a furnace in which the 
sulphur is burned. , the first purifier: C,a pump which ex- 
hausts the gas from the first purifier, and forces it into the sec- 
ond purifier D, whence it is driven into the condenser E, where 
it is condensed into a liquid and drawn off into the cylinder &. 

be- 


The communication 
| Ns — 


HOBBS 


Fig 
if 


tween E and F is then 
eut off, and a valve in 
the worm-pipe passing 
through the second puri- 
fier D is opened, relieving 
the pressure which main- 


Sulphuric-Acid Apparatus. 
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SUMMER-TREE. 


tains the sulphurous acid in liquid form, and permitting it to 
assume the gaseous condition. It flows through this pipe into 
a receiver, where the nitric- 


acid oxygen, and steam Fig. 6060. 
from the boiler Hare admit- 

ted, and is then submitted to ER 

& pressure sufficient to liquefy Coy 


both it and the nitric acid. 
The reactions between the 
oxygen and the nitric and sul- 
phurous acids result in the 
production of sulphuric acid. 

Fuming or Nordhausen sul- 
phuric acid is prepared by 
means of the apparatus 4A f 
Fig. 6069). 2) pounds of | 
vitriol stone (dried sulphate of 
iron) are placed in each of the 
flasks aa, etc., made of L 
fire-clay, whose necks a 
pass through the walls of ©) ji | | 


' "7 >> 


the furnace ; on the first 
pli detente of heat onl 
sulphurous acid and w 


i 
i 


Sulphuric-Acid Apparatus. 


hydrated sulphuric acid pass over, which are usually allowed 
' to escape. When white vapors of anhydrous sulphuric acid 
: appear, the necks of the flasks are luted to the receivers } 6, 
each of which contains 30 grammes water, and the distillation 
continued from 24 to 36 hours, when the flasks are again filled 
with the sulphate: this operation is repeated four times, be- 
fore the acid is deemed sufficiently strong. Its specific gravity 
varies from 1.86 to 1.92. This variety is principally used for 
dissolving indigo; 1 part being mixed with 2 of the common 
acid for this purpoee. 
B ie the apparatus employed for concentrating the ordinary 
sulphuric acid of commerce. The weak acid, prepared by the 
absorption in water of the gas evolved by calcining pyrites, is 
transferred to the leaden chamber a, connected by a siphon 
_with the similar chamber 6; the latter and the retort ¢c are 
_ heated directly by furnaces, and the former by a flue therefrom ; 

during the transference from the first to the second chamber 
_ the acid acquires a higher degree of concentration, and is then, 
by means of a second siphon, conveyed from thence into the 
retort, where water and weak acid are driven off, strong acid, 
of specific gravity 1.78 to 1.8 remaining in the retort, whence it 
is withdrawn by a platinum siphon of peculiar construction. 
The retort is also in many cases made of piatinum, but glass is 
also frequently employed. 

Sul'phur-ing. 1. (Bleaching.) A process of 
bleaching by exposure to the fumes of sulphur. It 
is adopted with straw-braid, straw hats, silks, wool- 
ens, etc. Sulphurous acid is the bleaching agent, 
and may be applied by means of a watery solution. 

2. (Calico-printing.) The process of exposing 
rinted calicoes to sulphurous-acid fumes. It is an 

incident in the fixation of steam-colors. 

Sum/mer. 1. (Carpentry.) <A horizontal beam 
or grinder. <A swmoner-tree. 

a. The lintel of a doorway. 

4. A floor timber receiving the ends 
of the joists and supporting the floor 
or the ceiling, as the case may be. 

c. A beam resting on pillars, as in 
the case of a shop front, and sup- 
porting the superincumbent wall 
with which its front face is flush. 
Called a breast-summer. 

2. (Masonry.) The first stone 
or beam laid over a column or 
beam. A lintel. 

Sum/mer-tree. A breast-sum- 
mer or summer. <A_ horizontal 
beam brought even with the face 
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(breast) of a wall, to support a wall above a gap or Sun-di/al. A time-measurer, in which a gnomon 


opening, as a store front, for instance. casts a shadow upon a graduated plate. 
Sum/mit. The highest elevation of a railway or| said by Pliny to have been invented by Anaximander of 
canal. | Miletus, 650 or 562 B. c. The dial of Abaz, referred to by 


, c 
Sum'mit-lev'el. A comparatively level place fetish, was. pens te, centuries precount to that of th 
of a railway, with inclined planes on either side of race of Asiatic descent known to us as Egyptians, who were the 
the mountain. The level pond of a canal with lock- | dwellers in the valley of the Nile at the period of Abraham, and 
age at either end, for descent. long previous. See Diat. 

Sump. 1. (Mining.) a. A pit or well in the; Sunk Coak. (Carpentry.) A mortise or recess 
floor of a mine at the bottom of an engine-shaft, to | in the scarfed face of a timber, and designed to re- 
collect the water, which is pumped from thence. ceive the counterpart coak or tenon of the other 

b. A catch-water drain. timber. See Scarr. 

c. The part of a judd of coal first brought down. Sunk’en Bat’ter-y. (Fortification.) Ina sunken 

2. (Afetallurgy.) A pit of stone at a furnace to | battery all the earth from the parapet is taken from 
collect the metal at its first fusion. the interior space, which is lowered from 2 feet to 34 

3. (Salt.) A pond of water for salt-works. feet, according to the hight of the gun-carriages to be 

Sump-fuse. A thick kind of fuse used for blast- | used. This kind of battery can be constructed in less 
ing under water. The fuse composition is inclosed | time than an elevated battery, the mass of earth in 
in a hempen cord, which is twisted, overlaid with | the parapet being smaller, but its command over the 
another cord, and varnished. The end is placed in | surrounding country is of course less. 
the water-proof cartridge and tied; the end of the| Sunk’en Ves/sels, Rais‘ing. Apparatus for 
fuse is then dipped in pitch, and the protected fuse | lifting foundered vessels. 
is ready for duty. Sowesbutt’s apparatus for raising sunken vessels consists of a 


Sum ing. Mining. number of cases, made just sufficiently heavy to sink when 
P’ ( ing ) A small ere shaft, filled with water : each contains a metallic receiver filled with 


pe made in the air-headings, when crossing | compressed air. They are lowered from the wrecking vessel 
aults, etc., or to try the thickness of the seam. and attached along the sides of the ship by divers; when the 
Sump’/ing-shot. ( Mining.) A charge of powder , 4rrangements are complete, valves in the receivers are opened, 


ingi : either by the divers or by self-acting mechanism, and the com- 
ed ae: oaukuece or for blowing the stone pressed air thus liberated expels the water from’ the pontons, 


; which buoy up the vessel. See also Figs 1617, 4148. 
um'pit. The arrow of the swmpitan, or blow-| gunk Fence. A ditch with a retaining-wall on 
tube of Borneo. See ARRow; AIR-GUN, pase 48. 


-RR : one side. 
Sump-plank. (4/ pias Strong balks of tim- No portion projects above the general level of the ground, 
7 Ly ted together, forming | and it is not visible at any great distance. For this reason it is 
Fig. 6070 a temporary ‘bottom or scaf- | also known as a ha-ha fence. It is used upon the edge of a 
folding for the shaft. 


garden veernve ube a park, fag as to give an apparently 
Sump shaft. (Mining. greater extent to the home grounds. 

The engine-shaft. aang.) Sunk Mo'tions. (Gearing.) The driving-gear 
Sun—and-Plan’et Mo’. | of arolling-mill, etc., which is below the level of the 

tion. Invented by James floor. The iron floor which covers it is called the 

Watt as a substitute for the | #enading. The sunk motions of the Corliss engine- 

crank. Watt had applied shafting, Machinery Hall, Centennial grounds, weigh 

the crank to the use of his | 290 tons. 

‘‘fire-engine,” aa he called | Sunk-pan’el Ceil/ing. One divided off into 

it, —what was eventually | recessed compartments, with roses in the middle and 


Sun-and-Planet Motion. termed a steam-engine. A | bolection moldings around them. . 
‘ Sore spying fellow saw the value Sunn. An East Indian fiber, used in place of 


of the application, and, rushing to London, obtained | hemp. ; 
a mathe See Chaise pe eeu eaeets Sun-pic’ture. A name applicable to all kinds 


The central gear a is called the sun-gear, and the outer one 3 of Picuus produced by the action of light oy aes 
the planet-gear. In the form shown in the illustration, the revo- sensitized surfaces. A photograph, or heliograph. 
oe pa a ar echoes a baa ttre sun-wheel, together with Sun-plane. (Cooper- 

tas and the fly-wheel. For this purpose the planet-wheel : ik 1 “ 
6 is fast to the pitman c, and its axis is caused to revolts around tng.) . tool like : jack 
the wheel without the rotation of tlie planet-wheel on its own plane, ut of a circular 

—_ is plan, used for leveling 


a 
rs) 
& 


axis. See PLANET-WHEEL and EpicycLoipAL WHeEeEL. 


Sun-burn’/er. Alargere- — 
flecting cluster of burners 
placed beneath an opening in 
the ceiling, for lighting and 
ventilating a public building. 

Sun-case. (Pyrotechny.) 
A strong paper case filled 
with a composition which 
does not burn so fast as rock- 
et-composition. They are 
driven rapes to rockets, . - | 
but solid, and are attached, _, \/hgaee esas atsiese eens en Fer 
at short intervals apart, to ) bia pile i iia 
wooden frames, usually circu- 
lar, to produce what are called 
stationary and revolving suns 
aud other similar effects in 

yrotechny, giving out a 
Stead and. brilliant stream of 3 
light while burning. Raising Sunken Vessels. 


SUN-SHADE. 
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down the ends of the staves of a cask or barrel. The 
ve for the 
ead is then 
made by the 
croze, and the 
chamfer of the 
chime is made 
by the howe/. 


Sun-shade. 
1. A parasol. 
2. An awning 
: or canopy. 
sociale ea Su-per-fine’ 
Pile. A dead-smooth file. 
Su-pe’ri-or. (Printing.) A character which | 


stands above the general line of the lower-case let- 
ters ; commonly employed for notes 
Fig. 6073. and references. 


Superior letters............ EB Cc D= 
eS Superior figures........... A‘ H® 12 
Su-pe’ri-or Slope. (Fortification. ) 


Sun-Plane. <A slope extending trom the crest of 
the parapet to the summit of the ex- 
terior slope, with which it forms an obtuse angle. 
See PARAPET. 
Su-per-roy’al. (Paper.) A size of drawing and 
writing paper measuring 274 x 19} inches, and weigh- 
ing according to quality and thickness. 


Fig. 6074. 


Sun- Shade for Horses, 


Sup’ple-ment’a-ry En’gine. An _ auxiliary 
steam-engine, for feeding the boiler when the main 
engine is at rest ; for working the pumps, cargo- 
winch, ete. . 

Sup-ply’-roll’er. (Printing.) An intermediate 
working-roller. 

Sup-port’. A term of very general import. A 
stand, frame, or bed for an engine, machine, appa- 
ratus, implement, tool. 

(Chemistry.) A stand for a blow-pipe lamp, eruci- 
ble, retort. 


rious kinds, as indicated by their names. Most of 
them are considered under the following heads : — 


Abdominal supporter. Pessary. 
Body-supporter. Pile-supporter. 
Catamenial supporter. Shoulder-brace. 
Fracture-supporter. Spinal supporter. 
Hernia-supporter. Testes-sup porter. 
Menstrual supporter. Uterine supporter. 
Obstetric supporter. Vaginal supporter. 


2. (Shipbuilding.) A knee-piece of timber bolted 
firmly beneath the cathead, to reinforce it when sus- 
taining the weight of the anchor. 

6. A piece bolted to the hounds of a mast for sup- 
porting the trestle-tree. See Brbs. 

Sup-pos/i-to-ry. (Surgical.) a. A plug to hold 
back hemorrhoidal protrusions. 

6. A medicinal ball introduced per ano. 

Sur’base. 1. (Architecture.) A cornice or series 
of moldings at the top of a pedestal, podium, ete. 


2. (Joinery.) A board running round a room on 
a level with the top of the chair-backs, 

Sur’based Arch. (Architecture.) 
whose rise is less than half the span. 

Sur’cin-gle. (Saddlery.) A belt or girth to be 
passed around a saddle, pad, or blanket, to fasten it 
to the horse's back. 

Sur’/face-chuck. (Lathe.) A face-plate chuck 
to which a flat object is dogged for turning. 

The backs of stereotype-plates may be thus turned 
off. 

The magnetic chuck will grasp iron disks without 
clasp or dog. 

Sur’face-con-dens/er. 1. (Steam-engine.) A 
chamber or congeries of pipes in which steam from 
the cylinder is Sondenent Invented by Napier. 

It generally consists of a large number of brass 
tubes about 4 inch in diameter, united at their 
ends by means of a pair of flat, steam-tight vessels, 
or of two sets of radiating tubes. This set of tubes 
is inclosed in a casing through which a sufficient 
quantity of cold water is driven. The steam, bein 
led by the exhaust-pipe to one end of the set of 
tubes, is condensed as it passes through them, and 
arrives in a condensed state at the other end of the 


An arch 


(See Fig. 4279.) A rack for test-tubes. | 
Sup-port’er. 1. (Surgical.) These are of va-— 


-apparatus, whence it is pumped away by the air- 


pump. 


The surface-condenser was designed especially for marine en- 
gines, to avoid the mixing of the cold salt-water with the water 
of the condensed steam, which takes place by the use of the 
injection-condenser, usual in land engines. With marine en- 
gines, the cold-water cistern is supplied from the sea, and the 
constant addition of salt-water in the form of injection, which 
eventually passes from the hot-well to the boiler, causes the 
accumulation of salt in the boiler, which is got rid of by occa- 
sional blowing-out or by a pump. See Brine-PumP. 

Brunel’s surface-condenser was patented in England in 1822,, 
and consists of clusters of pipes communicating with steam- 
mains and surrounded by the water of the cold-water cistern. 

Napier’s condenser was a casing around the engine-room, 
around which the sea-water flowed, entering before and pass- 
ing out abaft. 


Fig. 6075. 
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Church's Condenser. 


} 

| 

| Fig. 6075 is an instance of a surface-condenser for the injec- 

_ tion-water of a condensing steam-engine, and may be termed a 

| combined tnjection and surface condenser, the surface-refrigera- 
tion being applied to the fresh water, which is injected into the 

| condenser to condense the steam. 

| As has been stated, the cold-water cistern is the usual source 

_ of supply for the jet of cold water which is injected as a spray 

_into the condenser. This cistern is supplied from the sources 
at hand on land, and on our rivers and lakes it is furnished 
with fresh water, and at sea its contents are salt water. 

When the latter is used as injection-water, salt gradually 
accumulates in the boiler, and on reaching a certain degree of 
saturation must be removed by “ blowing out.’? (See Sau 
NOMETER.) This condenser aims to keep the contents of the 
boiler fresh by returning the condensed fresh water to the 
boiler unmixed with salt water; the latter only being used to 
cool the condensed water, so that it may be used for the pur- 
pose of an injection-spray. 
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SURFACE-CONDENSER. 


The refrigeratory consists of three compartments, the upper 
one being connected with the lower one by means of a num- 
ber of small pipes which traverse a cistern, through which a 
stream of cold sea-water constantly 
flows. At the starting of the engine, 
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SURFACE-CONDENSER. 


surrounded by cold sea-water, and is thereby brought into 
a liquid condition, and falls in a shower into the lower com- 
partment A, from whence it is drawn, together with the air and 
uncondensed vapor, by the air-pump /, which delivers the said 
fluids into the hot-well, which is closed at top, so that the upper 
part constitutes an air-vessel, and the elasticity of the com- 
pressed air forces the water into the boiler th the pipe p, 
which proceeds from the lower part of 
the hot-well to the feed-valves or cocks 
on the face of the boiler. On the top 
of the hot-well is placed a sni/t-valve n, 
actuated by a float o to maintain the 
water in the hot-well at a certain hight, 
so as to prevent air from entering the 
, boiler along with the water. 
If the air accumulate at the 
upper part of the hot-well 
#5}; and the water sink below 
| =6ort i) Soa certain level, the float 
4/4, descends and opens the 
| t } valve, when a portion of 
4 air escapes and restores the 
| iT | 6desired condition. 
ie. i} The whole of the steam 
is condensed and the water 
J) returned to the boiler, but 
to compensate for loss at 
HAL | the safety-valve and leak- 
|| age,a still is inserted in the 
top of the boiler, and con- 
pected by a pipe and cock 
with the upper chamber id 
of the condenser. T 
still is charged with sea- 
water,and when the water 
in the boiler is too low, 
the cock is opened, and, 
a communication being 
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to the condenser by the pipe, the injection-cock is opened, ; thus established with the condenser, partial vacuum js formed 


and the injection-water is distributed in a shower amidst the 
steam by the rose; the condensed and injection pass together 
through the foot valve-way into the chamber beneath the air- 
pump, sd whose bucket they are lifted and discharged by an- 
other valve-way into the upper chamber, to be again cooled in 
descending through the pipes which are surrounded by the cold 
sea-water A the cistern. Here the temperature is again reduced, 
so that the water becomes again effective in an injection-spray. 
Hall’s condenser (English) consists of a cast-iron vessel fy A 
divided into three compartments by two horizontal tube-plates. 
Into these plates are secured the ends of a vast number of cop- 
per tubes ¢ of small diameter, which form a communication be- 
tween the upper chamber fand the lower chamber’, Through 
the middle compartment g a stream of cold sea-water is main- 
tained by means of a cold-water pump q and the passages 7s ¢, 
of which the former is the cold-water induction-pipe, and the 
other two are respectively the induction and eduction ports by 
which the water enters and leaves the compartment g, from 
whence it is discharged into the sea. 
The upper chamber /communicates with the eduction steam 
passage from the 
Fig. 6077. cylinder a and 
x valve-chamber d ; 
EN and the lower 
a SS chamber A com- 
dpe municates by the 
foot valve-way k 
with the well of 
the air-pump /. 
The steam from 
SS the eduction-pipe, 
Sivmanen entering. the up- 
“ar of chamber /, is 
nstantly dis- 
persed through 
the condensing- 
tubes ¢, which are 
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in the still. This causes the water to boil rapidly at a much 
lower temperature than it would otherwise, and the steam, rush- 
ing into the condenser, is condensed along with the steam from 
the cylinder. The additional water thus obtained is delivered 
to the boiler by the action of the air-pump. See STi. 

a is the steam-cylinder. 

b, the steam-pipe from the boiler. 

c, a belt or channel surrounding the cylinder and conveying 
the steam to the slide-valve chest d. 

e, the tubes of the middle chamber g of the condenser. 

f, the upper chamber of the condenser communicating with 
eduction steam-port. 

g, the middle chamber, containing cold sea-water and tray- 
ersed by the tubes e. - 

A, the lower chamber of the condenser, collecting the water 
dropping from the tubes. 

k, the foot-valve. 

l, the air-pump. 

m, the hot-well. 

n, the snift-valve. 

o, the float operating the snift-valve. 

p, the feed-pipe leading to the boiler. 

g, the cold-water pipe, placed between the valve-chest and the 
condenser. 

r, the cold sea-water supply-pipe. 

$s, the apertures in the wall of the chamber g by which the 
cold water enters. 

t, outlet passages by which the water in chamber g is re- 
turned to the sea. 

u, the throttle-valve. 

w, the blow-through valve. 
‘ x,a distributing plate in the upper chamber of the con- 

enser. 

Fig 6077 shows a form in which the steam and the water 
follow sinuous courses flowing in opposite directions. 

In Fig. 6078, partition C/ is placed in the chamber in which 
the cooling water is received, for the purpose of compelling 


. - 


Fig. 6078. 
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SURFACE-GAGE. 


water to pass the tubes of the lower or cooling section of the 
condenser, and return it through the upper or condensing series 
of tubes ; the object 7 more thoroughly cool the con- 
densed water than could done if the cooling water entered 


both the condensing and cooling tubes at the same time. The 


induction and eduction nozzle for the steam and water and the | 
division plates are arranged at the same end of the condenser, 
whereby the steam and water are each made to traverse the | 
entire length of the instrument in opposite directions before | 
being Po, abr therefrom. 

2. A steam-heated apparatus consisting of pipes 
or chambers over which a solution is conducted in 
order that its watery particles may be driven off. 
Such is the Degrand (Derosne) condenser. (See 
CONDENSER.) Such also is the EVAPORATING CONE 
of Belgium. (See Evaporator.) Useful hints on 
construction may be gathered from LIQuiD-CooLER, 
BEER-COOLER ; apparatuses which differ from these 
surface-condensers merely in the fact that a refriger- 
one liquid instead of steam occupies the hollow 
trunk. 

Sur'face-gage. An implement for testing the 
accuracy of plane surfaces, In that illustrated (Fig. 
6079), the pointer P C slides in 
the sleeve H, which is capable of 
movement in a vertical ee by 
having a projection fooseli fitting | 
in a cavity at the end of a com- | 

ound shaft attached to the collar 

, that may be raised or lowered 
upon the upright rod B. By 
means of a thumbscrew D the col- 

lar £ is tightly held against 
DP the rod B, and the pointer 


Fig. 6079. 


clamped in the sleeve //, 
at any positions to which 
they may have been 
previously adjust- 
ed. 
Sur’face-joint. A joint | 
uniting the ends or edges of | 
N metallic sheets or plates. | 

a, /ap-joint, with sol- 
der, for tin plates, 
sheet-lead, ete., 

b, butt-joint, for sheet- 
metal plates and tubes. 

ed, cramp-joint, for thin works requiring strength. 
The edges are thinned with the hammer, one being 
left plain and the other notched, forming the cramps; 
these are bent alternately up and down, and the plain 


Surface- Gage. 


Fig. 6080, 
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| | 
fp ! 
ot | 
CC-V-=V[{_"—" : 
Surface-Joints. ) 


edge of the other sheet inserted, after which they are 
hammered down and brazed, when the joint may be 
made smooth with the hammer and file. 

e, lap-joint, without solder, used for works not re- 
quiring to be steam or water tight. 

J, sometimes called the patent strip overlap, avoids 
the double bend of the preceding joint ; used for 
zinc, etc. 
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g, roll-joint, for lead roofs; the metal is folded 
over a wooden rib, and is not soldered; a some- 
what similar joint, though the two plates do not 
extend over the roll, is employed for zine, in which 
case the top is protected by a strip nailed to the 


h is a hollow crease used in vessels for makin 
sulphuric acid ; the crease is filled with lead, which 
is united to the edges of the sheets by means of a 
red-hot iron. 

7 is a flange-joint for pipes; the flanges are secured 
to each other by bolts. 

k is a lapped and bolted joint employed in boilers 
and tubes. 

l, with rivets, is the common mode of uniting the 
marine boilers and other works required to be flush 
externally. 

m. is a similar mode, employed in the construction 
of large iron steamships ; the outer skin-plates mm 


form a butt-joint, and are bolted to the T-shaped 


iron rib, which has been bent to the proper curve. 
Sur'face-plane. (J!’00d-working.) A form of 
laning-machine for truing and smoothing the sur- 
ace of an object run ‘beneath the rotary cutter on 
the bed of the planer. 

The illustration shows a surface-planing machine 
with a traveling bed, on which the stuff is carried 
beneath the cylinder, which has three cutters. The 
front roll has independent weights. The machines 
will plane 4 inch to 10 inches in thickness, and 24 
to 30 inches width, according to size of machine. 


Fig. 6081. 


Rotary- Bed Surface- Planer, 


The bed-rail is gibbed on the frame, and is raised or 
lowered by screws according to the thickness of the 
work, 

Sur’face-print/ing. Printing from an inked 
surface in contradistinction to the plate-printing 
process, in which the lines are filled with ink, the 
surface cleaned, and the ink absorbed from the lines 
by pressure upon the plate. See CoPpPpERPLATE- 
PRINTING. 

The latter is universally adopted by the bank- 
notes of the United States, except some of the minor 
details, which are put on by a surface-printing. 

The Bank of England notes, since January 1, 1855, 
have all been surface-printed. 

Books, newspapers, woodcuts, and lithographs 
are all surface-printed. See BANK-NOTE ENGRAV- 
ING ; STEEL-PLATE ENGRAVING. 

Plate LXVII. illustrates several features of en- 


SURFACE-ROLLER. 


graving, as well as affording a specimen of surface- 
printing. 


The interior is a medallion head of Commodore | surfaces by grinding. 


Perry, engraved on a peculiar form of medallion-ma- 
chine invented and made by G. W. Casilear of the 
United States Treasury Department, adapted to give 
several series of lines, thereby forming a network. 


The usual form of medallion-machine is cited on) 


peer 1417, 1418, and need not be re-described. 
peaking in the most general terms, a tracer is made 
to follow the contour of the relief on the 
medal, and governs the motions of the 
diamond scriber which moves over the 
plate to be engraved, the ascents and de- 
scents of the tracer resolving themselves into devia- 
tions from the straight line on the engraved plate, 
the tracer and scriber being connected, anil moved 
simultaneously over their respective surfaces, and 
being set forward a given and equal distance be- 
tween each stroke. 


— 
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2. (Metal-working.) 


The machine (Fig. 6083) is designed for finishing off metallic 
It is provided with a wheel faced with 
tanite. (See Tanrre. 
Fig. 6082. The upper part of the 
: wheel may be permitted 
ia 
yo 


othe See above a central trans- 
Lae verse opening in the 

we bed on which the work 
is placed and presented 
to the action of the 


wheel. The bed is raised 


= to project very slightly 


In Casilear and Smith’s medallion ruling-ma- g# 


chine, for ruling two or more lines, there are / 


two right-angle slides crossing at 224°, each # | 
eo ala 


slide with a screw and index, to give the proper 
width of line to the ruling. The medallion and 
plate to be ruled are placed on the table of the 
top slide ; in ruling the cross lines, the move- 
ment is given either at the angles of 224°, 45, 
or 674°. The selection of the angle determines 
the form of mesh of the network produced, whether | 
square or lozenge. The portrait (Plate LXVI1.) is 
the production of this machine. 

The border around the portrait is the production 
of the rose-engine, or geometric lathe, described on 
pages 1983, 1984, and 963. The action of the cut- 
ting-tool in+the rose-engine is to make lines the 
product of a combination of motions of the bed-plate, 
and the possible variations are almost infinite. Plate 
LXIV., SrEEL- ENGRAVING, shows a number of speci- 
mens of its work : the ornamental panel behind the 
letters ‘‘ Washington”; the oval immediately above 
the work on the upright sides of the border. Plate 
LXIV. is printed, not as a surface-plate, but in the 
manner usual with steel-plates, by filling the lines 
with ink, cleaning and polishing the surtace of the 

late, and then laying the paper upon it and pass- 
ing both through the press (Fig. 1445), when the 
paper absorbs the ink from the lines of the plate. 

he rose-engine work around the portrait, if print- 
ed from by the surface-process directly as it was en- 
graved, would give a black surface with a fine tracery 
of white lines ; but, to adapt it to show its fine lines 
colored on a white ground, a counterpart impres- 
sion in steel must be made, in which the lines are 
salient, not depressed, and this by transfers is made 
so to appear in the plate, that by printing fhe por- 
trait and ite border ia a single operation of surface- 
printing, we have the portrait white-line work on a 
dark ground, and the border dark-line work on a 
white ground. 

The author is indebted for this unique specimen 
to G. W. Casilear. 

Sur’face-roll’/er. (Calico-printing.) The en- 
graved cylinder used in calico-printing. 

Sur’fac-ing-ma-chine’. 1. (Wood-working.) | 
A machine for planing timber. The piece is fed by 
weighted corrugated feed-rolls to rotary cutters, 
which smooth its surface; bearing rollers at each 
end of the machine steady and equalize the motion 
of the piece (Fig. 6082). 

The belt of the driving-pulley is thrown in or out of action 
by a tension-roller connected with a hand-lever manipulated by 
the operator. The table or platen may be raised or lowered by 
oe gearing with a cross-shaft operated by a hand- 
wheel. 
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Surfacing-Machine. 


or lowered by means of two worms which engage worm-wheels 
at the upper ends of two screw-standards entering circular 
openings at either end of the compound pillar which forms the 
base of the machine. 


Emery- Wheel Surfacing- Machine. 


Surf-boat. A peculiarly constructed boat for 
landing or pushing off through the surf. See Cara- 
MARAN ; LIFE-BOAT ; MASSOOLAH-BOAT. 

Surge. (Nautical.) The swell on a windlass- 
barrel upon which the cable or messenger surges or 
sli bank : ‘ 

urge-rerliev’er. A spring interposed between 
an object subjected to sudden strain and a relatively 
immovable object or one difficult to start. Such are 
placed on some pulley-blocks, to prevent their bein 
snatched away; in harness, between the trace an 
the wagon; in cables, to take off suddenness of the 


jerk oe the bitt, windlass, capstan, or cable-stop- 


per. e patent 27,505, March 18, 1860. See also 
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MEDALLION HEAD OF COMMODORE PERRY. 
PLATE LXVII. SPECIMEN OF SURFACE PRINTING. See pp. 2458, 2459. 
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DRAFT - SPRING ; SPRING - coup- 
LING ; etc. 
Surge-spring. See SURGE-RE- 


COUPLING, 


(Suryical.) Ap- 
paratus —perhaps 
rather as distinct 
from 
—embracing band- 


ratus for weak, de- 
formed, luxated, or 
fractured limbs; 
shoulder and spinal braces 
and supporters ; specific con- 
trivances for extension and 
counter-extension ; for deflec- 
tions and local muscular and 
vascular relaxation. See list 
of SURGICAL INSTRUMENTS. 

Sur’/gi-cal In’stru- 
ments. 


The word surgeon, or chirurgeon, 
is derived from the Greek yeip and 


manipulations, topical treatment, 
and even palmistry. The healing 


sociated from that of the operative 
surgeon, a8 appears 


pocrates, who for- 


Surgical Appliances. lithotomy to the 

physician. In acon- 
dition of things still more remote, the medicine-man was a priest, 
as he is to-day in Egypt, India, China, and Japan, and among 
savage and half-civilized peoples. 

The ns of Egypt are the earliest of whom we have 
record. e basso-rilievos of Thebes display instruments and 
— similar to those of the present. Venesection and 

umeision are among the earliest mentioned. The art of 
embalming, as of healing, was practiced by the priests, and the 
physicians of note were deified both in Egyptand in Greece. As- 
clepias in the former, or Esculapius, in the latter, were demi-gods, 


the latter being reputed to be the son of Apollo, and to haveaccom- | 
panied Melampus and Chiron as surgeons on a warlike expedi- | 


tion, about B. 0., fifty years before the fallofTroy. Machaon 
and Podalirius, two sons of Esculapius, were army surgeons with 
the Greeks in the Troad. Damocedes, 600 B c, was taken 


prisoner by the Persians, and became court physician in Persia, | 


reducing a dislocation of the ankle for Darius, and removing a 
eancer for his queen Atosa. Herophilus and Erisistratus, of 
Alexandria, e that school famous in the third century, B. c., 
and are reputed to have dissected the human body. The tour- 
niquet, catheter, lithontriptor, and ecraseur were probably 
used by them. Galen practiced in Rome in the second cen- 
, A. D. 
“a . 6085 shows a number of surgical instruments discovered 
by the Russian physician, Dr. Savenko, in 1819, in the Via 
Consularis, Pompeii. The instruments are in the Museum of 
Portici. They were discovered in a house supposed to have 
belonged to a surgeon. They are, — 
ab, two probes (specillum) respectively six and four and a 
half inches long. ; 
¢,a cautery of iron, four inches long. 
d ¢, two lancets (scalpellum) of copper, four and a half and 
three inches long. 
, 4 small copper amputating-knife, with a wavy edge. The 
ustration (taken from Revue Médicale, for 1821, Vol. IIL. 
page 427) shows it out of proportion; it is twoand a half inches 
long, one inch broad, and has a thick back adapted to be struck 
by a mallet. 
, 4 scalpel, with a probe point. 
, an iron needle. 
i, an elevator for raising depressed portions of the skull. 
jj & i, different kinds of forceps ; /is a tenaculum forceps, with 
a running ring. 
m, hair tweezers. 
n, esophagus forceps. 
o p, catheters (male and female). 
q, uvula forceps. 


rs 

The library of the Surgeon-General’s office, Washington, 
D. ©. , has been formed since the close of the war, and now con- 
tains about 39,000 volumes, besides about 20,000 pamphlets. 


LIEVER; DRAFT-SPRING; SPRING- | 


Sur’gi-cal Ap-pli/an-ces. | 


instruments | 


ages, splints, appa- | 


épyecv, Signifying to work with the | 
hand, and plainly indicative of the | 


art of the physician was early dis- | 


in the oath of Hip- | 
bade the practice of | 


| Fig. 6085. 


} 


| 
| 


| 


Surgical Instruments found at Pompeii. 
It is really the National Medical Library of the United States 


is catalogued and ma like the Congressional Library, an 

is intended for the benefit of the entire profession of the country. 
Itisa very gone practical working library, and is especially rich 
in periodicals. @ 

From the priests the profession of surgery seems to have 

to the barbers, the term barber-surgeon being much 

older than that of surgeon. The fourth Lateran council, in 
993, forbade the ‘‘ shedding of blood’ by the priests, and thus 
continued in force the old distinction between medicine and 
surgery which was enforced by Hippocrates, and is yet jealously 
maintained in European countries. Farther papal interference 
by the seventh Lateran council in 1131, and the Council of Tours 
in 1163, disassociated the clergy from medicine, which then fell 
to the apothecaries, as surgery had to the barbers, who were 
also keepers of the baths. French and English charters and 
municipal regulations show that the profession was gradually 
assuming systematic proportions, court and army surgeons be- 
coming of note, the chirurgeon proper, who also studied medi- 
cine, B hieroagh edging away from the mere barber-surgeons, 
who ply shampooed, bled, blistered, cupped, drew teeth, 
and bound up the wounds of the victims of the frequent frays. 
The chiru n proper wore a robe and cap, when, in 1572 
bluff King Harry granted the Royal College of Physicians of 
London the power of licensing practitioners in the city of Lon- 
don and within seven miles thereof, — a right still extant. 

The distinction between chirurgiens and perruquiers was fuirly 
drawn by enactment in France, temp. Louis XIV., and in Eng- 
land in 1745, by act of Parliament, temp. George II 


Sur’gi-cal In/stru-ments and Ap-pli’an-ces. 
See under the following heads : — 


Abaptiston. Acanthalus. 
| Abdominal supporter. Accipter. 
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Acoumeter. Cauting-iron. | Eye-cup. Moxa. 
Acoustic instruments. Cephalotome. Eye-extirpator. Nasal irrigator. 
Acupupcturator. Cephalotribe. | Eye-forceps. Nasal speculum. 
Acus. Ceratome Eve-instruments. Needle. 
Acutenaculum. Chaiu-saw, Eyelid-dilator. Needle-forceps. 
Alphonsin. Chain-saw carrier. | Eye-protector. Needle-holder and tools. 
Ambe. Chiropodic Instruments. Eye-speculum. Needle Surgical 
Amputating-knife. Chondrotome. Eye-syringe Nerve-needle. 
Amputating-saw. Cionotome. Fibula. Neurotome. 
Anesthetic refrigerator. Circular saw. Firing iron. Nipple. Artificial 
Anesthetics. Instruments for penene: e Fissure-needle. id taaa leer 
applying Claw. Obstetric i Fleam. ose. Artificial 
Ana) dilator. Clinical thermometer. | Fermentation-apparatus. Nursery-bottle 
Anal speculum. Cliseometer. ‘oot. Artificial Obdurator. 
Anaplastic instrument. Club feet. Apparatus for Forceps. Obstetrical forceps. 
Pane ale paca eeepc _ Fourchette. ; rae instruments. 
neyclomele. offin. | Fracture-apparatus, ontagra. 
Aneurisn-needle. Compress. Fracture-supporter. Ointmnent-syringe. 
Aneurism-tourniquet. Compressor. , Galvanic moxa. pata gens 
Aortic compressor. Conductor. | Garrot. psiometer. 
Applicator. Congestor. | Gogyle Ophthalmometer. 
Arm. Artificial Conversation-tube. Gonorrhea-ayringe. Ophthalmoscope. 
Arterial compressor. Coreotome. ‘ Gorget. Ophthalmostate. 
Artery-claw. Cornet. Gums, Artificial Opsiometer. 
Artery-forceps. Corn-knife. Hamulus. Organie vibrator. 
Arteryotome, Corns, Instrument for remov-' Hand Artificial rained apparatus, 
Articulator. ing Heuring-trumpet. smometer. 
Artificial arm. Corpse-preserver, Hemadynamometer. Otophone. 
Artificial auricle. Costotome. Hemorrhayge-instrument. Otoscope. 
Artificial ear. . Couching-instrument | Hemorrhoidal syringe. Pad for trusses. 
Artificial eye. te apparatus. ee een Ae sas 
Artificial foot. radle. | Hernia-supporter. alate. Artific 
Artiticial gums. Crane-bill. Hey's a Parallel-knife. 
Artificial hand. Craniotome, [ly podermiec syringe. Paring-knife. 


Artificial leech. 
Artificial leg. 
Artificial limb. 
Artificial nipple. 
Artificial nose 
Artificial palate. 
Artificial pupil. 
Artificial teeth. 
Artificial tympanum. 
Astiymatisin-apparatus. 
Atomizer. 

Auricle. Artificial 
Aurisealpum. 
Alriscope. 

Auto. laryngoscope. 
Auto-ophthalmoscope. 
Autopsy-instrument, 
Bandage. 
Barowmacrometer. 
Bath. 
Buclometer. 
Bidet. 
Bistoury. 
Blooding-stick, 
Blunt hook, 
Body-srupporter. 
Bone-chisel. 
Bone-drill. 
Bone-elevator. 
Bone-forceps, 
Bone-scraper, 
Bone-stafL 
Bougie. 
Brenst-cup. 
Breast-pump. 
Branchotome. 
Bullet-extractor. 
Bullet-forceps. 
Bullet- probe. 
Bullet-scoop, 
Bullet-screw. 
Burial-case. 
Calculi-forceps. 
Caleuli-instruments. 
Cane-trumpet. 
Cannula. 

Canon. 
Cuponizing-instrument. 
Carnliometer, 
Castrating-clamp. 
Catamenial bandage. 
Catamenial supporter. 
Cataract-knife. 
Cataract-needle. 
Catarrhal syringe, 
Catheter. 
Catheter-gage. 

Cathe ler-syringe. 
Cathetometer. 
Catling. 

Cauterizing instrument. 
Cautery. 


Craniotomy-forceps. 
Crevsote appliances. 
Crotchet, 
Crow's-bill. 

Crutch. 
Cucurbitula, 

Cup. 
Cupping-instruments. 
Cupping-pump. 
Curette. 

Cutisector. 
Cystitome. 
Cystotome. 
Decantation. 
Deeussorium. 
Dental forceps, 
Dental hammer. 
Dental instruments. 
Denti-sealpium, 
Deodorizer. 

Dermal instruments. 


Dennopathic instrument. 


Diacaustic. 
Dilator, 

Director. 
Disinfecting-apparatus. 
Dislocation-apparatus. 
Dissectiny-force ps. 
Dissecting-knife. 
Dock -holder. 
Dossil. 

Douche. 
Dropping-tube, 
Far. Artificial 
Ear-cornet. 

Ear instruments, 
Ear of Dionysius. 
Ear-speculum., 
Ear-spoon. 
Ear-syringe, 
EBar-trumpet. 
Feraseur. 
FEetropium. 


Electro-inagnetic machine. 
Flectro-medical apparatus. 


Electro-puncturing. 
Elevator. Bone 
Endoscope, 
Endosinometer. 
Enema-syringe. 
Enterotome. 
Entropium, 
Entropium-foreepar 
Exophaus-forceps, 
Esthesiometer. 


Eustachian-tobe instrument. 


Exercising-machine, 
Exsecting-saw. 
Exsection apparatus. 
Extension. 

Extractor. 

Eye. Artificial 


Hy xterometer. 
Hysterotome. 

Inhaler. 
Injection-syringe. 
Inesuflator. 
Invayinatorium. 
Iriaskistruin, 
Tridectomy-instrument. 
Iridioscope. 
Irritation-instrument. 
Jaw-lever, 

Keratome. 

Key. Dental 

Kiotome. 

Knife. 

Labidometer. 


Lactoscope. 
Laneet. 

Langate 
Laparotome, 
Laryngeal ecraseur, 
Laryngoscope, 
Leech. Artificial 
Leg Artificial 
Levator 

Lever, Obstetric 
| Ligating- forceps. 
Ligature-carrier, 
Ligature-tyer. 
Linnbs. Artificial 
Lint. 

Lithoclast. 
Litholabe, 
Litholyte 
Lithontriptor. 
Lithotome. 
Lithotomé caché. 
Lithotomy-forceps. 
Lithotomy-gorget. 
Lithotomy-searcher. 
Lithotomy-sound, 
Lithotritor. 
Locking-forceps, 
Mallet. Dental 
Manikin. 
Muanumeter. 
Masticator. 
Meatuscope., 
Meatus knife 
Medicator, 
Medicinal cup. 
Menstrual supporter. 
Metacarpal saw. 
Metrenchy tes. 
Metrometer. 
Metroseope. 
Metrotome. 
Microcaustic. 
Milking-shield. 

| Mortar. 

' Mouth-speculum. 


Lachrymal-duct dilator. 


Paring-scissors,. 
Patella-apparatus. 
Pelvimeter. 
Penis-syringe. 
Pereussor. 
Perforator. Obstetric 
Periodoscope. 
Periosteum-clevator, 
Phacocystectome. 
Phary ngetome. 
Pile-supporter, 
Pill-nachine. 
Pill-tile. 
Placenta-forceps. 
Placenta-hook, 
Plaster- machine, 
Plaster-spatula. 
Plate for artiticial teeth. 
Pleximeter. 
Pneurmnatonceter. 
Poly pus-forceps, 
Porte-aiguille. 
Porte-caustic. 
Porte-cordon. 
Porte-meche. 
Post-mortem case, 
Probang. 

Probe. 
Probe-syringe. 
Prolapsus-iustrument. 
Ptery gium. 
Pulmometer. 
Pulsometer. 

Pupil. Artificial 
Rachitoine, 
Raspatory. 
Remora. 
Respirator. 
Retractor. 
Retroversion-Instrument. 
Rhinoplastie knife. 
Rhinoplastic pin. 
Rhinose ope. 
Rostrum. 
Roweling-needle. 
Roweling-scissors, 
Rupturing-forceps. 
Saliva-pump. 
Scalpel. 

Scalper. 

Seulprum. 
Scarificator. 
Scissors. 

Scissors. Canalicula 
Scissors. Conjunctiva 
Scissors. Dissecting 
Scissora Harelip 
Scissors. Iridectomy 
Scissors, Pterygium 
Scissors. Roweling 
Scissors, Strabismus 
Scoliosis-brace. 


SURGICAL NEEDLE. 
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Searcher. Tampon. 
Searing-iron. Tape-worm apparatus. 
Segment-saw. Tenaculum. 
Serre-fin. Tenotome. 
Serre-nceud. Tent. 

Seton. Testes-eupporter. 
Seton-needle. Tonsilotome. 
Shoulder-brace. Tooth. Artificial 
Solen. Tooth. Saw 
Sonifier. Torcular. 

Sound. Tourniquet. 
Spatula. Trachea-forcepa 
Speculum. Tracheotome. , 
Speculum-forceps. Tracheotomy-tube. 
Spermatorrhoea. Apparatusfor Tractor. Obstetric 
Spermatorrheea-syringe. Transfusion-syringe. 
8phygmograph. Trepan-saw 
Sphygmometer. Trephine. 
Sphygmoscope. Trilable. 
Spinal-distortion apparatus. Trocar. 

Spinal supporter. Truss. 

Spirometer. Turnkey. 

Splint. Tympanometer. 
Sponge-tent. Tympanum. Artificial 
Spoon. Medicinal Universal syringe. 


Uranicoplastic instruments. . 
Urethra-cutter. 
Urethra-syringe. 


Spring for artificial teeth. 
Staff. 
Staphyloraphic instruments. 


Steam-atomizer. Urethratome. . 
Stethometer. Urinometer. 
Stethoscope. Utereotome. 

Stilette. Uterine dilator. 
Stomach-pump. Uterine douche. 
Stomatoscope. Uterine elevator. 
Strabismus-forcepes. Uterine redresser. 
Strabismus-scissors. Uterine scarificator. 
Stricture-cutter. Uterine speculum. 
Stricture-dilator. Uterine-support director. 
Scylet. / Uterine supporter. - 
Subcutaneous saw. Uvula-forceps. 

Supporter Vaccinator. 

Surgical needle. Vacuum-appnratus. 


Vaginal speculum. 


Suture-conductor. Vaginal supporter. 


Suture-instrument. Vaginal syringe. 
Synosteotome. Vaporarium. 
Syringe. Vapor-inbaler. 
Syringe-case. Varicose stockings. 
Syringotome. Vectis. 

Table. Operating Ventouse. 
Talipes-apparatus. Xyster. 
Talipes-instruments. 

, Sur’gi-cal Knife. See under the following heads:— 
Amputating-knife. Lancet. 
Arteryotome. Meatus-kuife. 
Bistoury. Metrotome. 
Cataract-knife. Parallel knife. 
Catling. Pharyngotome. 
Costotome. Scalpel. 
Dissecting-knife, Tenotome. 

Double knife. Tonsilotome. 
Hysterotome. Urethratome. 
Keratome. Utereotome. 


Sur’gi-cal Nee’dle. One used for sewing u 
wounds and cuts. They are of various shapes and 
sizes. 

A surgical needle, of the usual bent form, 
was disinterred at Pompeii in 1819, in com- 
pany with a variety of surgical instruments : 
| lancets, catheters, probes, forceps (Fig. 6085). 
. Sur’mark. (Shipbui/ding.) a. A 
mark drawn on the timbers at the 
intersection of the molding-edge with 
the ribband-line; the stations of the 
ribbands and harpings being marked 

on the timbers. 

b. A cleat temporarily placed on 
the outside of a rib, to give a hold to 
the ribband by which, through the 

Surgical Needles. shores, it is supported on the slip- 
way. 

Sur-vey’. a. ae examination of a tract as to 
extent, contour, divisions, etc. 

b. A planshowing the said features, or some of them. 


A trigonometrical survey is one made by triangulations, as 
the coast survey of the United States, the ordnance survey of 
England. 

In a geodetical survey, the curvature of the earth is taken 
into account. 


Fig. 6086. 


Maritime or nautical surveying concerns the coast, and gives 
bearing of prominent objects, positions of shoals, depths of wa- 
ter, etc. 

Plane surveying does not take the curvature of the earth into 
account, as does geodetic. 


Topographical survey deals with the positions of planes on 


the surface of the earth. 
Sur-vey'ing-in/stru-ments. See, — 

Astrolabe. Odometer. 
Circumferentor. Optical square. 
Com pass-prismatic. Plane-table. 
Geometric square. Sector. 
Demi-circle. Sextant. 

| Jacob-staff. Station-pointer. ° 

| Level Surveying-cross. 

. Leveling-staff. Surveyor's chain. 
Object-staff. Thevddolite. 


| _Sur-vey’or’s—chain. This chain, called Gunter’s, 
after the name of the person who adapted it, is 4 
_rods or 66 feet long, made of Nos. 6 to 9 wire, and 
has 100 links. 10 of these square chains are equal 
to an acre. 66x 66x 10=43,560 feet=1 acre ; or, 


counting by links, 100 x 100 x 10=100,000 square 
links =1 acre. | 
Fig. 6087. 


The chain is divided 
every 10 links by notched 
brass marks, so that the é 
fractions may be readily 
distinguished. 

Chains 100 feet long, 
divided into 1-foot links, 
are also used by civil en- 
gineers. . 

Other apparatus is used where extreme accuracy 
is required. 

The decempeda, or 10-foot pole, was the standard 
land-measure of Rome. 


The baze line for the trigonometrical survey of Great Britain 
was laid down by Genera! Roy on Hounslow Heath, and is 6.2 
miles long, nearly. It was measured at first with pine rods; 
but as these were found to be affected by the hygrometrical 
changes of the atmosphere, it was again measured with glass 
tubes 20 feet in length, furnished with a peculiar apparatus for 
making the contacts. In the subsequent measurement of the 
same line for the Ordnance Survey, two steel chains of 100 feet 
in length, and made by Ramsden, were employed. One of these 
was kept as a measuring-chain ; the other was kept for the pur- 
pose of comparing the measuring-chain with it before and after 
the operation. In the act of measuring, the chajn was laid in 
; & trough supported on trestles, and was stretched with a weight 
| of 56 pounds. The same apparatus was eulployed in measuring 
| five other bases in different parts of the country, for the pur- 
' pore of verifying the accuracy of the work. 

For the measurement of the Lough Foyle base in the survey 
of Ireland, nearly 8 miles in length, Colonel Colby employed a 
compensating apparatus formed of bars of different metals, so 
arranged that the distance between the two points viewed by 
| compensation microscopes remains constant under all changes 
of temperature. For account of measurements of degrees of 
latitude, see ODOMETER. 
‘*The method of triangulation in a great survey, by means of 
que is purely American {in its origin, having been 
rst introduced by the late Professor Bache.’’ — Pror. Peirce. 


| Sur-vey/or's—com’pass. The measuring-com- 

pass was invented by Jost Bing of Hesse, in 1602. 

See CInCUMFERENTOR ; THEODOLITE,. 
Sur-vey’or’s—cross. An instrument employed 


a a i a a 


for establishing perpendicular lines in surveying. It 
has four sights fixed at right angles upon a 


Fig. 6088. 


rass 


Surveying- Cross. 


SUSPENDER. 2462 


cross, which can be screwed to a tripod or single | 
staff. The instrument is adjusted so that one pair 
of sights coincide with a given or base line, when a 
line perpendicular to the former can be easily ob- 
served, traced, or set out by viewing through the 
other pair of sights (a, Fig. 6088). 

A cylindrical or octagonal box of brass, called the optical 
Square, bd, is used for the same purpose as the instrument 
with four sights on the brass cross. The box has four vertical | 
slits answering to the four sights just mentioned, and iuside | 
the box are the two principal glasses of the sextant, the index 
and horizon glasses, placed at an angle of 45° (c, Fig. 6088), so 
that, when viewing an object by direct vision, any other form- , 
ing a right angle with it at the place of the observer will be 
seen by reflection to coincide with the object viewed. Placing 
the instrument in such a position as to look along any given 
line, the surveyor is enabled to direct the planting of a station- 
staff at right angles thereto. Some of these instruments are 
made amal! enough to be carried in the pocket. 

Sus-pend’er. A strap or pair of crossed straps 
over the shoulders to hold up the trousers. They ' 
usually have bifurcated ends in front and single ends | 
behind, fastening to four buttons in front and two 
behind. 

The example uses but two buttons, and those on the sides. 
The suspenders are so formed that the strain shall act on a 
common center, and also serve as a brace to the shoulders. 
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Shoulder- Brace ‘Suspenders. L 


Sus-pend'ing-clutch. A grapple to be fixed to 
a beam in a barn or warehouse, for the purpose of 
suspending hoisting-tackle. 
Fig. 6090. |. Sus-pen/sion-bridge. A 
a> = “Ao bridge sustained by flexible sup- ; 
ports secured at each extremity. 


Suspension - bridges have been used 
from a period of great antiquity in China, 
Thibet, and South America. Turner, in 
his ‘‘ Voyage to Thibet,”’ gives an account 
of one at Tchin-chien, near the fort of 
Chuka, about 140 feet long, and which 
afforded passage for equestrians. It was 
supported by five chains, covered with 
pieces of bamboo. These bridges have 
also been mentioned by old travelers in 
China. 

A bridge over a river in the province of 
Yunnan, China, is said to have been first 
built 2,000 years ago A much larger 
one, spanning the river Pei, was built 
during the Ming dynasty. It consists of 
a number of chains stretched across the 
river and secured to the rock on each 
side; these are stayed and strengthened 

Suspending- Clutch. by other chains attached at various parts 

of the span and fastened to points above 
and below, to prevent swaying. A plank-floor is laid on the 
chains, and is repaired at intervals of three to five years by the 
Imperial government. Its span is said to be several hundred 
feet. One of this kind, mentioned by Kirchen, is 330 feet long, | 
and is said to have been built a. p. 65. 

Bamboo-bridges exist in Japan. One over the Fujikaira : 
River is stated to be about 100 feet above the river; its span 
being 60 and width 4 feet. | 


‘and accompanied by 


SUSPENSION-BRIDGE. 


formed of bamboos laid transversely. They are subject to dan- 
gerous lateral swaying, and Humboldt to cross them on 
a run, keeping the body well forward, and in single file. He 
says that a guide and traveler walking at different rates, espe- 
cially if the latter stop and grasp the balustrade-ropes, will throw 
the bridge into convulatons. 

The road between Quito and Lima crosses a deep ravine by a 
rope bridge, which affords passage for loaded mules. 

These bridges are said to last from 20 to 25 years, and break 
before they are renewed in that rather supine country. 

A bridge was erected about 40 years since at Aligpore, in Hin- 
dostan, 130 feet in length and 5 in width, the cables being of 
cane, with iron fastenings. The canes are obtained on the north- 
cast frontier, and are from 100 to 225 feet in length, and from 1 
to nearly 2 inches in diameter. They are coiled like ropes for 
transportation, and 18 canes are lashed ther to support the 
track of transverse bamboos which are lashed to the canes. 
Guys to the banks, above and below, steady the bridge against 
lateral deflection. 

The accompanying cut shows the structure of a bridge 240 
feet long, and 40 feet above the waters of the Runject, near 
Dorjiling, in the Himalaya. Two parallel canes are suspended 


Fig. 6091. 
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Cane- Bridge, Nepal, India. 


between a fig-tree on one side of the stream and strong posts on 
the other ride. From these canes are suspended loops in which 
are the canes forming the floor, and the proper relations of the 
parts is maintained by croaes-ties, which strétch apart the sus- 
pension-canes, which are formed by a species of rattan, 20 or 30 
yards long, and knotted together, the other pieces being fastened 
together by atrips of the same Ppt 

veral suspension-bridges, formed of iron chains supporting 
loops on which planking is laid, are mentioned by Hooker in 
his ‘‘ Himalaya Journals.’’ One crossed the Mywa,a western 
affluent of the Tambur in Nepal: another the Newa, in which 
the chains were clamped to the rocks on either shore, and the 
suspended loops occurred at intervals of 8 or 10 feet. 


Suspension-bridges in Europe are mentioned by Scamozzis in 


his ‘‘ Del Idea Archi,’’ 1615. 

The principles of their construction were laid down by Ber- 
nouilli(born at Bale, Switzerland, 1654 ; died in same city, 1705). 

The first chain-bridge in England appears to have been laid 
across the river Tees about the year 1741 ; its length was 70 feet, 
and breadth rather more than two; it wasa mere foot-bridge, 
and seems to have been avery rude affair. Finlay constructed a 
chain-bridge in thie country in 1796, over Jacob's Creek, be- 
tween Uniontown and Greensburg, Pa., taking out a patent in 
1801; in 1811 eight bridges had been built on his plan, which 
does not seem, however, to have recommended itself to the pub- 
lic generally, a8 we hear no more of it after that date. In 1819 
a bridge, supported by cables, was constructed across the Tweed 
at Berwick, Eng., by Sir Samuel Brown ; it had 449 feet span. 
Telford’s bridge, over the Menai strait, was finished in 1826 It 
was suspended by rods of iron, 5 in a set, 4 of these constituting 
a link of the chain ; these were connected by bolts and chain- 

lates. The entire length of the chain was 1,710 feet, weight 
5 876,784 pounds. (See plate at TuBULAR Braipce.) The distance 
between the centers of the pyramids at each end was 579 feet 10 
inches; the deflection of the chains in the middle 48 feet ; and the 
hight of the roadway above high-water mark 102 feet. It was 
calculated to beara burden of 782 tons,in addition to its own 
weight, without injury. The bridge at Fribourg in Switzerland 
was opened for travel, August 28, 1834; ita span pier to pier 
is 880 feet, and hight above the water 167 feet. It is supported 
by four iron wire cables, each consisting of 1,066 wires, and 
cost about $ 126,000 ape of artillery, drawn by 50 horses, 

people, were crowded together as 
closely as possible, firet at the center, and then at each ex- 
tremity, causing a depression of 30} inches, but no sensible 
oscillation was experienced. 

The Roeblirg Niagara suspension railway-bridge has a span 
of 821 feet; it ie suspended by wire cables, snl stiffened by 
timber trussing, containing between the abutments 600 tons of 
wood and 400 tons of iron. The of an ordinary train, 


Humboldt refers to the bridges of ropes used by the native | estimated to weigh 80 tons, caused a deflection of .41 foot, of 


Americans, and called ctmppacha, from cinppa, ropes: and 
chaca,a bridge. The ropes of one, referred to by this distin- | 
guished German, were 8 or 4 inches in diameter, and made from 


the fibrous roots of the American agave. They are anchored by | ing a clear space of 16 feet between them. 


fastening on the shore to the trunks of trees, and the track is | 


which Mr. Barlow computed .182 foot was due to the elongation 
of the cables (a, Fig. 6008). 

This bridge has two floors, one 19 feet above the other, leav- 
The lower one is 
used for ordinary purposes, while the upper one is laid with a 
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Niagara Suspension- Bridge, from the Top of the Bank on the Canadian Side. 


Tailway-track and provided with footpaths; the flooring of this | 


is 245 feet above the surface of the water. 
each roadway, making four in all, which are mutually con- 
nected, so that the strain of a load is distributed among the 
whole. These are 10} inches in diameter, composed of 7 strands 
of 520 wires each, every wire being calculated to bear a strain of 
1,648 lbs., or 12,000 tons in all. 

The upper cables are brought, by means of braces, to within 
a distance of 13 feet from each other at their centers, and the 
suspenders inclined inward, so as to give a broader base to the 
structure and assist in assuring its stability. 

Instead of a pier at each end, a separate tower is provided for 
each pair of cables, thus greatly reducing the amount and cost 
of the masonry. 

The upper and lower floors are connected by wooden posts 
arranged in pairs, and having between them sufficient room for 
the passage of diagonal truss-rods of wrought-iron 1 inch in di- 
ameter, passing from the top of one pair of posts to the bottom 
of the fourth pair from it, and distributing the pressure, the 
posts being 5 feet apart, over a space of 20 feet on each side; 
these have screw threads and nuts on their ends, so as to be 
capable of being screwed up in case of shrinkage of the timber. 
There are also a number of diagonal wire stays extending from 
the top of each tower, and intended to prevent vertical oscilla- 
tion. Smaller stays attached to the under side of the bridge 
are anchored to the rocks below. 

The new bridge, near to the Niagara Falls, is designed for 
carriages and foot-passengers.) On the United States side, the 
towers are within a few hundred feet of the falls. In length it 
exceeds the lower bridge 450 feet, being 1,250 feet in the span. 
The towers are 105 feet high, and are built in pairs 13} feet 
apart. Unlike the heavy stone columns of the lower bridge, 
they are light wooden trestles, 28 feet square at the base and 
tapering to the top. They are roofed and weatherboarded. 

e bridge is sustained by two cables, which were swung in 
the winter of 1867 - 68, when the ice filled the river below the 
falls, The lower bridge is sustained by four cables, the upper 
one by two, each of which is composed of seven strands of 
twisted steel wire, each strand moar yo, St inches in diameter, 
which together form a cable about 9 inches thick. 

The dimensions of the bridge are: The span from rock to 
tock is 1,190 feet. The span between the centers of the towers 
is 1,268 feet. The length of the ded platform is 1,240 
feet. Hight above the surface of the river, 190 feet. The length 
of the central portion of the platform resting on cables is 635 
feet. The deflection of cables at centér causes a rise and fall of 
the bridge from changes in temperature of 3 feet. The length 
of the cables between the points of suspension is 1,286 feet; 
length of the cables between anchorages is ],828 feet. Length 
of cables and anchors, 1,888 feet. Hight of towers above rock 
on Canada side 105 feet, and on American side 100 feet. Base 
of towers, 28 feet square, and top 4 feet square. 

Pe ete of the arg bright the parapets hy 10 feet. 

bridge is supported by two cables, composed of two wire 
ropes each, which contain respectively 133 Reno wires, of 9 
— to the linear foot ; the diameter of the cable is 7 inches 

total weight of the suspended portion of the cables is 82 
tons net. The aggregate breaking strain of the cable is 1,680 


Two cables support | 


SUSPENSION-BRIDGE. 


tons net, and that of the stays 
1,320 tons net, making the total 
supporting strength of the cables 
and stays 3,000 tons. The num- 
. ber of suspenders is 480, with an 
. aggregate strength of 4,800 tons. 
' The weight of the suspended road- 
' way, including weight of cables 
--== and stays, is 250 tons The ordi- 

~~ nary working load is 50 tons, and 
. the maximum load is 100 tons; 
permanent and transitory load, 
*— 350 tons (d, Fig. 6098). 

« The first bridge over the Ohio 
E was the suspension-bridge at 
me Wheeling, erected by Ellet, in 
1848; this was blown down in 
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The present Wheeling bridge is 
21 feet 5 inches lower at the Bridge- 
were port, O., end than at the Wheel- 
free ing, West Va., end. 
wee 8 =6'The Nashville, Tenn., bridge has 
Bees a similar inequality. 

, The suspension-bridge over the 
Cumberland, at Nashville, has a 
span of 650 feet; the roadway 
™ being 22 feet 8 inches wide, con- 
sisting of a carriage-way, with a 
Se. foot-path on each side. It is sup- 

> ported upon two cables, each 8 

inches in diameter. 

The Cincinnati suspension-bridge 
was built by John A. Roebling of 
Trenton, N. J., who has con- 
structed so many others on the 
suspension principle. The piers 
are of stone, 200 feet high, and 
86 by 52 feet at the base, containing 32,000 perches of ma- 
sonry. Roadways of massive stone-work, arched part of the 
way, form the approaches to the bridge at each termination, 
and constitute the shore supports for the cables, which are 
anchored far below the ground surface and the ends of these 
abutments. Each of these contains 13,000 perches of stone, 
which, added to the 64,000 perches contained in the two towers, 
gives a total of 90,000 perches of stone-work in the bridge. 
The distance from abutment to pier is 281 feet ; that of the 
main span across the channel-way of the river is 1,057 feet, the 
total length of the roadway being 2,252 feet, with a width of 
36 and hight above low water of 100 feet (c, Fig. 6093). 

The bridge is suspended from two cables, each composed of 
seven strands, each strand containing 740 wires, 4 inch in thick- 
ness, each wire of which is computed to have a tensile strength 
of 1,700 Ibs., the whole forming a cable of 124 inches diameter. 

Imbedded nearly fifty feet below the surface, under each side 
of both abutments, are the large, square cast-iron plates to 
which are fastened the anchor-bars connecting these plates 
with the shoes at the ends of the cables. These anchor-bars 
are 10 feet long, 9 inches wide,and 14 inches thick, laid inerows 
of sixteen, side by side, in eight or nine lengths, and connected 
to each other, and to the shoes and anchor-plates by sockets 
and cross-bars. 

The total cost of the bridge is estimated at $ 1,750,000. 

The cables pass through grooves in saddles, eh he by 
iron plates imbedded in the tops of the piers, and having rollers 
beneath them soas to allow a nm 2k motion to the plates, 

The bridge-way is suspended from the cables by suspenders, 
piece at distances of five feet on each side, the center ones 

ing 12-inch iron rods, and those toward the ends 14-inch 
wire ropes, attached to iron straps passing around the cable. 

The roadway is of wood, having a carriage-way in the center 
and foot-paths at each side. 

The b over the East River, now in progress, connecting 
the cities of New York and Brooklyn, is to have a total length 
of about 5,862 feet from the foot of Chatham Street in New 
York to the corner of Main and Fulton Streets in Brooklyn. 
The foundations for the piers on each side are obtained by 
sinking caissons in the river, near the shore, and excavating 
until the solid rock is reached. (See Caisson.) The towers 
will be 280 feet high ; the clear span between them 1,600 feet. 
The cables are, however, to be carried back 1,337 feet on the 
New York side, and 837 feet on the Brooklyn side, and anchored 
in solid walls; their total length will thus be 3,794 feet. They 
are four in number, each composed of parallel steel wires, form- 
ing a bundle nearly one foot in diameter, and, besides bein 
anchored at the ends, are supported by stays from the tops o 
the piers. The bases of the piers at the water line will be 134 
feet long and 56 feet wide ; their dimensions at top 120 » 40 feet. 
Two arches in each, 32 feet wide, afford entrance to the bridge ; 
these are designed to be 120 feet in hight. The piers will be 
of granite, and hollow, each containing over 900,000 cubic feet 
of stone, and weighing over 70,000 tons (c, Fig. 6093. See 
also Frontispiece to Vol. I.). 

The ancho will be masses of stone 129 x 119 feet at 
bottom, and 117 x 104 at top, and carried up to a hight of 89 
feet above the river. The cables will enter the masonry at an 
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elevation of 82 feet, and, after passing 25 feet into the wall, will ; be connected with the chains. These consist of cast-stee] bars, 


Fig. 6093. 
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13 feet long, 10 inches wide, and 1} inches thick, arranged in ten 
sections, each containing 19 bars, forming four curved lines 
extending from the cables to the anchor-plates, and connected 
by cast-steel pins six inches thick. 

The four anchor-plates are located at the base of the ma- 
sonry ; they are cast-iron plates, with radial arms, and w 
about 25 tonseach The anchor-walls have each two in 
spaces 80 x 20 feet, divided into six stories, serving for ware- 
houses above and an underground-railway passage on the lower 
story. 

The roadway of the bridge will be 190 feet above high water, 
and 80 feet in width. It is proposed to have upon it two lines 
of track for passenger-cars, to be drawn back and forth at a 
high rate of speed, by a stationary engine on the Brookl 


side. The weight of the bridge is calculated at 8,488 tons; the 
maximum weight which could possibly be put u it at i270 
tons, and the average about 400 tons; the required to 


break the four cables, nearly 60,000 
tons. 

The cost is estimated at § 6,675,000. 

In Fig. 6098, the bridges represented 
are drawn to the same scale. 

a, railway-bridge, Niagara River 


b Alleghany River Bridge, Pittsburg 


(1860) 
a Cincinnati Bridge, over the Ohio 
(1867). 
d, Niagara Falls Upper sa 869). 
e, East River Bridge, New and 
Brooklyn. 


Relative Spans of Suseisiow- 
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Bridges in the United Statcs. 


; OF SPAN, 


River. 


Deflection.| Date. Engineer. 


New York and Brooklyn.| East River, New York. New York and Brooklyn. 
alls 


Niagara (upper) -| Niagara | Niagara F: 


Cincinnati 


| Niagara River 
; Somersetshire, England.. 
' London, England 


Pesth 


La Roche Bernard, France 


Cumberland..... eee 
! Menai Straits 


* 8 spans; 150, 400, 150. 


Sus-pen’sion-drill. (Metal-rworking.) A ver- 
tical drilling-machine having a frame which may he 
bolted to the ceiling, so as to be out of the way. 
Useful in locomotive and boiler work, ete. 

Sus-pen/sion-hook. A portable hook to enable 
articles to be conveniently suspended from a nail. 

In the example, 8 curved and a flat-bottomed hook are con- 
nected by a swivel, so that either can be turned down to suit 
the article to be suspended. 

Sus-pen'sion-rail/way. <A railway in which 
the carriage is suspended from an elevated track, 
one carriage on each side of a single track, so as to 
balance; or suspended between two tracks, 


London, England 
Chelsea, England 


Nashville, Tenn 


Sir 8S. Brown. 
Sir S. Brown. 
Tierney Clarke. 


Von Mitis. 
Telford. 

Sir 8. Brown. 
Navier. 

.48 823 Brunel. 
length, 2,562 feet. 
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t Plate LX., page 519. 


Patents representing each of these forms were 
taken out in Kugland from 1821 to 1825. See ELE- 
VATED RAILWAY ; WIRE-WAY. 

Sus-pen’sion-scale. One swung by pendent 
rods from levers above, in contradistinction to the 
usual platform-scales, whose levers are beneath. In 
the former case, the rod to the steelyard-lever comes 
from above ; in the latter, it comes upward from the 
pit beneath. See also WEIGHING-SCALE. 

Sus-pen’'so-ry Band/age. A bag attached toa 
strap or belt, and used to support the scrotum, that 
the weight of the testes may not draw upon the sper. 
matic cord. 


SUTURE-INSTRUMENTS. 2465 SWAGE. 


Sut/ure-in’stru-ments. (Surgical.) Instru-| It consists of a slightly curved needle fixed in a handle, and 
ments employed for guiding and securing the wires 


Fig. 6094. Fig. 6096. 
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somewhat en! for a 
half-inch near its point. Fig. 6098. 
Its extremity is beveled off 


| toasharp point and perfo- 
‘ rated on the concave side. 
| The eager of the wound 
having m brought to- 
| gether, the needle is passed 
_ through them with one 
band, and the pin or a soft 
, fron or silver wire is en- 


| gaged by its point in the 
perforation at the end of 
the conductor, and held Suture-Needles. 
there while the conductor 
is withdrawn, thus compelling the pin to follow the course of 


Moi ~ hy 


the conductor. 


Swab. 1. (Nautical.) A bundle of yarns used 
as a mop upon the decks. 

2. (Founding.) A soft brush made of some strands 
of gasket tied to- 
gether at one endand Fig. 6099. 
beaten and combed 
out at the other. It 


Suspension- Hook 
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a are, edges of an 
ae. incision. 


Fig. 6097). 

shows Sims’s  wire-adjuster, | 18 used by the mold- 

forked wire-pulley, and a blunt | er to wet the parting 

meee i ne = Ly atop Rg edge before drawing 

quires n ope ons oO 7esico- 

vaginal fistulas, and useful in the pattern, and also 

other operations requiring ac- | to moisten parts of 

curate suture adjustments. the mold requiring 
— Sut/ure-lig/a-ture. | repairs. a 
ij ' (Surgical.) A device for} 3. (Surgical.) A 
| closing sutures, as in cleft- | pledget of lint or a Suture-Pin Conductor. 
palate, recto-vaginal, vesico- | spatula covered with 

vaginal fistula, ete. cloth ; used to clean or moisten the mouth of the 


Dr. Sims’s method is as fol- | Sick, or cleanse a wound. 


Suspension- Drill. lows: The thread is passed 4. (Ordnance.) A cleaner or sponge for the bore 
= throtigh ‘both! sides of the in. Ore ) pong 


; of a gun. In the example, the disk of 
& small hole in a shot (say sie No.1); the shot is then selset | TUbber is expanded laterally by vertical Fig. 6100 


with a pair of strong forceps and pushed up the ligature until | compression, and maintained in that con- 
it comes in close contact with the incised edges, bringing them | dition by the springs which engage the 
Fig. 6096. shoulders of the recesses. 

Swab-pot. (Founding.) An iron 
vessel containing water and the found- 
er's swab. 

Swad. (Mining.) A thin layer of 
stone or refuse coal at the bottom of the 
coal-seam. 

Swage. (Forging.) A tool having a 
face of a given shape, the counterpart of 
which is imparted to the object against 
which it is forcibly im ag 

When used by blacksmiths and other 
forgers in meat it is either placed on Gun-Swab. 
the anvil so as to impress the hot metal, 

a = a2! ulericn is laid easly oe ee by a hammer or 
ion Wagon monkey ; or, the work being laid on the anvil, the 
ita dicate mane face of the swage is held upon it, and the back of 


in apposition or contact. The shot is then squeezed or pressed | the swage receives the blow. 
flat by the forceps, so that the suture is held tight. also 


STAPHYLORAPHIO INSTRUMENTS. Swages (and other tools), whose Cent fit into squaré holes in 
See Dunglison’s ‘‘ Dictionary ’’ for instances of capital opera- | the anvil, are the bottom tools of the blacksmith. Those with 
‘tions in ligating. 8 withe around them, operating on the meta) and struck by the 


Sut’ure-nee’dle. Fig. 6098 shows three of sey- pores Fig ‘101s ipa tiiim i ae 
eral different c is a spring-swage ; d, a guide-swage. 


Fig. 6097. sizes; straight 
and more or Le Fig. 6101. 
SSS OS curved. ; 
Sut/ure—pin 
Con-ductior. 


| . (Surgical.) An 

SS —————_____) ene for 

iding a pin or 

Suture- Instruments. wire ean ployed 

for holding to- 

gether the og of a wound, particularly in opera- 

tions on the ips and face, where it is specially de- 
sirable to avoid leaving a conspicuous scar. 


Swages. 


SWAGE-BLOCK. 


Long swages 
and other wrought-iron tubing. 

Other swages operate in drop or lever presses upon sheet- 
metal; forming the struck-up tinware, such as pie-pans, lids for 
vessels, and a great variety of domestic and ornamental articles. 

Swages of various ornate forms are used by jewelers in drop- 
presses for making links of chains, jewelry, etc. , especially that 
cheap kind which is made of hollow plates soldered at the edges 
and sometimes filled 
with a cheap metal. 

Fig. 6102 shows a 
swage for raising beads 
on the edges of sheet- 
metal. The tail is held 
in the jaws of a vice ; 
the upper jaw of the 

is pivoted, and 
is struck with a ham- 
mer while the metal is 
drawn beneath it. 

The other figure is a 
device for effecting the same result in a neater and more ex~- 
peditious manner. The metal is drawn between two rooved 
rolls; one is turned by a crank, and has a gees on its 
shaft meshing with a second wheel on the shaft of the other. 

The device, Fig. 6103, is used 

Fig. 6103. for spreading the teeth of saws. 

The tooth is inserted into one 
side of the splayed aperture 
through the block a; the other 
side serves as a guide to the 
swage b, which, while the saw is 


Swage. 


let, spreading and turning up 
the point of the tooth and en- 
abling it to bite into the wood 
more readily. 

Fig. 6104 is a swage for mak- 
ing calks on horseshoes. The 
upper side is struck by a ham- 


Saw- Swage. 
depressions. 

Fig. 6105 is a swage and block for making watch-backs. The 
bezel is made continuous with the back by the annular rebate 
on the cameo-die. 

Fig. 6106 is a swage for sharpening saw-teeth. The trans- 
verse pin which passes through the 
end of the stock has notches or dies 


Fig. 6104. 


Fig. 6105. 
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Horseshoe- Swage. 


corresponding to the width and shape of the teeth. The dies | 


operate upon the under side and two edges of the tooth, and the 
projecting jaw of the stock operates upon the upper side. 
g. 6107 is a swage for bending nozzles of milk-cans, etc. 


Fig. 6106. 


Swage-block. A large perforated block of iron, 
having grooved sides and adapted for heading bolts 
and swaging ; 
objects of lar- 
ger size than 
can be worked 
in the ordinary 
heading tools 
and swages fit- 
ted to the an- 
vil (Fig. 6108). 

Swag/ing- 
ma-chine’, 
(Metal - work - 


4 OO.) 
\ / 


j 


| 


Die for Bending Nozzles. 


by means of a blow or pressure in a direct line. 
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are used in rounding and welding gun-barrels | STAMPING-MACHINE }; 


SWANPAN ; SCHWAMPAN. 


SPINNING - METALS ; 


In the example, the die 
and its bed-plate are 
raised against the clamp 
and plunger, the clamp 
being secured to a cross- 


| plate 


which bears 
against adjustable 
springs. The die is 
secured to a cross- 
head, reciprocated by 
link attachment to a 
crank on the same 
shaft which carries the 
eccentric giving 
motion to the 
die. 


Swallow. 
1. (Nautical. ) 
The groove 
around a 
tackle-block for the strap. Also called the score. 

2. (Mining.) A cavern or opening into which 


Swage-Block. 


cation.) An advanced work whose 
firmly held, is struck with a mal- | 


mer, driving the metal into the | 


the principal means of computation in 


| ‘“The Thibetans, for small amounts, 


| 


| The 


ing.) A machine for bringing sheet-metal to form |p 
See | sary; PRAYING-MACHINE. 


water disappears. 


Swal’/low-tail. 1. (Fortiji- Fig. 6109. 


salient portion has a re-entering 
angle and converging flanks. A 
priest's cap. | 

2. The points of ) 
a burgee. 


Swan-pan; 
Schwam-pan. 
The abacus or 
laa, Dees of the Chi- 
nese. t consists of a 
square frame’ of wood or 
bamboo, with a division 
across it, and 10 transverse 
wires, upon each of which, 
above and below the di- 
vision, are 5 beads ; each 
bead representing a num- 
ber (as the digits do with 
us), and each wire giving a particular value to the 
number, like units, tens, hundreds, ete. 


The yow-yow is a smaller kind of stwwan-pan. 
The abacus was the usual “ reckoning-board ”’ of the Greeks 
and Romans. (See Apacus.) It is now 
Fig. 6110, 


Swaging- Press, 


China, Tartary, and Thibet, The Abbe 
Huc relates : — 


count on their chaplets; shopkeepers 
use the Chinese swan-pan, but the 
learned employ Arabic ciphers, which 
appear very ancient in Thibet. We 
{[Mons. Gabet and himself] have seen 
Lamanesque manuscripts containing 
tables and astronomical calculations in 
this notation.*’ They use the “ 5”’ re- 
versed, resembling our cedilla (¢). 


Swallow- Tail. 
The adoption of the Indian numerals with place value, and 


the cipher, made the abacus unn Abbé Hue gives an 
amusing instance of the collision of the Arabic numeration and 
the swan-pan, at Kou-kou-kho-ton age eg in Chinese 
Tartary, where the Chinese merchant, in d ing with the 
Abbé as a supposed Tartar, had pli made a mistake on 
the swan-pan to the extent of 1,000 sapecks, equal to 50 cents. — 
The Abbé showed him his calculation in 5 ey which were 
uae incomprehensible to the merchant; but a third party 
verifying the Abbé’s computation by a correct manipulation of 
the wen , the oe ae ea marvel. 
ndian (Arabic) figures 
Fig. 6111. 


and numeration were introduced 
by Roman missionaries into the 
| astronomical college of Pekin. 
The knotted card was used as a 
means of notation in the reign 
of the Chinese Emperor Fuh-hi 
2852 B. c. (Du Ha.pe.) 
Hence the rosary, common in 
hibet and in Europe. See Ro- 


Swan-Pan, or Chinese 


Abacus. 


Digitized by Google 


SWAN’S-DOWN. 
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SWEATING-IRON. 


In addition to what is said under Apacus (which see), it may 
be stated: Upon a bas-relief of the Capitol is a Trajan and a 
Plotina, and near them a young 
man holding an abacus, upon Fig. 6112. 
which are three ranks of count- 
ers, 7, 1, and 6; his forefinger 
touches one of the second 
row. The counters, calculi, 
were of ivory or bone, a 
little convex; others 
of porcelain of va- 
rious sizes, covered 


- 
7 


arr’. - R an : 
Swape (Asia Minor). 


with green or blue enamel, pierced, and ornamented with fig- 
ures on each side. Another set are square, round, toothed, 
and of different sizes, some with a cross. 

Swan’s-down. (Fubric.) a. A trimming in 
which the fine, soft feathers of the swan and other 
ar birds are set with the quill end in the meshes 
of the goods, so as to make the down as a nap upon 
the backing of fabric. 

b. A fine, soft, thick woolen cloth, made in imi- 
tation of swan’s-down, a long nap being raised upon 
the surface. 

Swan-skin. (Fubric.) A kind of fine twilled 
flannel. ~ 
Fig. 6113. Swape. ¥ 
The shadaf of 
the Arabs. See 
SHADOOF. 

A bucket 
on the end 
of a_ line 
from a balanced pole 
which rests on a 
post. It has been 
employed for 40 cen- 
turies in Egypt; is 
represented on the 
temples and tombs 
of that country. The 
well-pole and oaken 
bucket are yet com- 
mon in America. 

The picotah of Hin- 
dostan is a pole and 
bucket suspended 
from the end of a 
balanced stage, on 
which a man walks 
to give the oscilla- 
tion. See Fig. 3701. 

In some form the swape is found in most countries where the 
inhabitants have recourse to wells for water. 

In the form shown in Fig 6113, the pole is oscillated by a 


_ lateral guides. 


spiral bar on a vertical post, which is rotated by a horizontal 
water-wheel. The buckets ascend alternately, and each is 
ao feng as it reaches the edge of the trough, the contact with 
which tips it and discharges the water. 
2. A sconce, or light-holder. 
3. A pump-handle. 
4. A long oar, or sweep. 
 Sward-cut'ter. +1. (dgriculture.) A plow to 
| turn over grass lands, 
2. A mower for lawns. See LAWN-MOWER. 
Swarf. Iron mai 
Swash-bank. (Hydraulic Engineering.) The 
crowning portion of a sea-embankment. 

The lower portion is the footing, which has five base to one 
| perpendicular. This supports the outburst bank; base two to 
perpendicular one. The swash-bank has the same proportions, 
and a level top four to five feet wide, if not required for a road. 

In Holland the stwwash-bank can hardly be said to exist, as the 
| name is derived from the fact that the crest of a breaker occa- 
| sionally swashes over. In that low country the dikes are of 

enormous size, more elevated than the common sea bank of 
canals 


other countries, and form sites for roads and See DIKE; 
| SEA-WALL. 


Swash-plate. (Machinery.) A rotating, cir- 


ms=, cular plate, inclined to the plane of its 
/EM revolution so as to give a vertical re- 


Fig 6114. 


ciprocation to the rod, whose foot rests 
thereupon, and which moves between 


Swath’er. (Agriculture.) <A de- 
vice attached to the front of a mowing- 
machine for the purpose of raising the 
uncut fallen grain and marking the 
line of separation between the cut and 
uncut grain. See Figs. 31-36, Plate 
XXXIII., » 1492. 

Sway-bar. (Vehicle.) A bar on 
the hind end of the fore hounds of a 
wagon ; the sway-bar rests on the coupling-poles and 
slides thereon as the wagon turns. A slider; a sweep- 
bar. 

Sway-brac'ing. The guys of a suspension- 
bridge to prevent lateral swaying. 

Sweat/ing-bath. A vapor-bath for sweating 
persons. A stove or sudatory. 

Sweat'ing-fur/nace. (Metallurgy.) A liqua- 
tion furnace of peculiar construction, in which a 


Swash- Plate. 


Fig. 6115. 


pcbricierpey) 


Sweating- Furnace. 


matte of copper and argentiferous lead is heated to 
deprive the copper of the metals combined there- 
with. The cupreous masses are poe upon the 
sole above the channels / f, which are filled with 
wood. The door being glosed, the wood is fired, the 
draft being regulated by flues opening into the chim- 
ney. The argentiferous lead is separated by liqua- 
tion, and the lead is oxidized, converting it into 
litharge, and falls to the bottom of the channels / 7. 
The black copper which results is treated in areverber- 
atory furnace, and the argentiferous lead is cupelled. 
Sweat/ing-house. i separate apartment, where 
vapor-baths are obtained. 
weat/ing-ir’on. A scraper to remove sweat 
from horses. A similar instrument used by the 


SWEATING-ROOM. 
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SWIMMING-TUB. 


gymnasts of a former age was known as a STRiGIL 
(which see). 

Sweat'ing-room. <A rvom devoted to the use 
of a vapor-bath. 

Sweep. 1. Acounter-weighted pole, poised upon 
a fulcrum-post, and used to raise and lower a bucket 
suspended from the longer end. It is also written 
swupe. 

It is the shadtf of the Nile, and is known with 
us as the well-pole or well-sweep. See SUADOOF. 

2. The lever of a horse-power or pug-mill. 

3. (Shipwrighting.) The mold of a ship where 
she begins to compass in at the rung-heads. A part 
of the mold cael in the are of a circle. 

4. (Nautical.) a. A long oar used on board ship 
to assist the action of the rudder during a calm, or 


Fig. 6117. 


in an emergency ; or to assist the motion of the ship, 
as in the ancient galley. 

6. A circular fraine on which the tiller traverses 
in large ships. 

5. (Founding.) A movable templet used in loam- 
molding. See Fig. 3189. 

6. (Metallurgy.) A name formerly applied to 
the Almond (Allemand) furnace. 

Sweep-bar. (Vehicle.) A name sometimes ap- 
plied to the sway-bar or slider of a wagon. See Sway- 
BAR. 

Sweep/ing. (Nautical.) a. Dragging an an- 
chorage ground with the bight of a rope to recover 
an anchor, or to ascertain the position of a wreck. 

b. Propelling a vessel by means of large oars. 

Sweep'ing-ma-chine’. See STREET-SWEEPING 
MACHINE ; CARPET-SWEEPING MACHINE. 

Sweep/ing-ta'ble. (Melwlluryy.) A form of 
ore-separator in which the slime, after agitation hy 
fans in a chest with water, is flowed on to a sloping 
table and sorted by gravity by means of a sheet of 
water passing over the table. See Fig. 2096. 

Sweep-net. One of considerable extent for 
drawing large areas, 

Sweep-saw. A sawhaving a thin blade stretched 
by a frame or bow, and capable of cutting in a sweep 
orcurve, (See FRAME-SAW ; BAND-SAW ; SCROLL- 
SAW.) Otherwise Known as a bow-saw, or turning- 
saw. See also JIG-saw. 

Sweep-wash'ings. The refuse of shops in 
which gold and silver are worked. These metals 
are separated by mechanical means and amalgama- 
tion. 

Sweet’en-ing-cock. (Nautical.) A faucet at- 
tached to a pipe passing through a ship's side, and 
admitting water to wash out the bilge-water pas- 
sages. 

Sweet’meat. (Jrather.) The paint applied to 
leather in making what is called PATENT-LEATHER 
(which see). 

Sweet-po-ta’to Cul’/ti-va’tor. A form of cul- 
tivator adapted for hilling up the plants by passing 
each way, throwing the cath right and left. 

Swell. 1. (.\usic.) a. <A contrivance for giv- 
ing a gradually increasing and diminishing sound to 
a wind-instrument by varying the volume of air 
which passes to the pipes or reeds. 

This is S eoanliced by varying the size of the 
blast aperture, by a kne-stop, as in the parlor organ, 
or by a pedal in the church organ. 

b. One of the three aggregated organs which are 
combined in an instrument of large power. The 
other two are the great organ and the choir organ. 


wift'er. 
fine the bars of the capstans in their sockets. 


The key-boards form three banks ; the swell above, 
the great organ, the choir organ below. The siell 
consists of an organ shut up in a box on three sides, 
and on the other side inclosed by lowvres, which are 
opened and shut by a pedal, so as to give a crescendo 
and diminuendo effect. The great organ has the 
most important and powerful stops. The choir organ 
has light and solo stops. 

2. (Ordnance.) An enlargement of a gun near 
the muzzle. It is now suppressed in many formns of 
ordnance. 

3. An enlarged or thickened portion of a gun- 
stock. 

Swift. 1. A revolving reel with arms parallel to 
the axis, and affording a frame whereon to wind yarn, 
silk, or other thread. 

Specifically: a hexagonal frame on which hank- 
silk is reeled, preparatory to winding on bebbins ; 


Fig. 6118. 


Silk- Stoift. 


and from which it is unwound by the traction of the 
revolving bobbins. 

In Fig. 6118, the swift is clamped to the table, 
ee its arms may be swung up to receive any sized 
skein. 

2. The main card-cylinder of a flax-carding ma- 
chine. 

3. (Nautical.) a. A tackle used in tightening 
standing rigging. . 

6. A rope encircling the ends of the capstan bars 
| to prevent their flying out of their sockets. 

(Nautical.) a. A rope used to con- 


b. A rope encircling a boat, parallel to its water 
line, or on the shear line. It stiffens the boat, and 
acts asa fender. The girth ropes, spoken of by St. 
Luke, were passed around the vessel like hoops, to 
ae the spreading of the frames. ‘‘ They used 
ielps, undergirding the ship."’ — Acts xxvii. 16. 

c. A shroud from the head of a lower mast to the 
ship’s side, before the other shrouds, and not con- 
fined by the cat harpings. 

Swig. (Nautical.) <A pulley with ropes which 
are not parallel. 

Swim’ming-ap’pa-ra'tus. In the sculptures 
of Nimroud the soldiers are represented swimming 
across rivers by the aid of inflated skins. 

A float or dress to sustain a person in the water. 
See LIFE-PRESERVER. 

Webb’s swim across the Straits of Dover, without 
artificial floats, and Boynton’s trip with a life-pre- 
server dress, are recent feats (1875). The former, 
which is by far the more remarkable, occupied three 
tides ; his point of landing was 21} miles distant, 
but the length of ground swum over was 394 miles. 
Time, 21 hours 22 minutes. 

As an aid in teaching swimming, a stout wire resembling a 
telegraph-wire is now hung just above the water, and drawn 
tight. On this travels a grooved pulley or ‘‘ door hanger,’ and 
from this hangs down an elastic cord that is fastened to a belt 

‘worn by the swimmer. This permits free use of his limbs, 


| Rives sufficient support, and allows him to move forward along 
: the length of the wire with case. 


Swim’ming-tub. (Calico-printing.) A tank 
of colors, with a floating diaphragm of fabric, on 
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which a block is laid to color its surface, Also used| Swing-beam. 1. (/ailway Engineering.) A 
in making paper-hangings. cross-piece suspended from the truck, and sustainin 
Swing. 1. A seat suspended in the loop of a | the car-body, so that it may have independent latera 
rope attached overhead. motion. 
= the example, the seat is suspended from rods, 2. (Carpentry.) A cross-beam supporting an over- 
and the movable footboard is connected by a rope | head mow in a barn. 
Swing-bridge. A swivel-bridge, spanning a 
canal or dock antec and opening horizontally to 
i allow a vessel to 
It was invente by Nicolas Bourgeois for the ditch 
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Swing- Bridge. 


of the Tuileries. His reward was a pension of 1,200 
livres per annum. 

Draw or swing bridges are required over dock en- 
trances, canals, or other navigable waters, to allow 
oa assage of vessels with standing masts. 

e swing-bridge is balanced, and rotates in a hori- 
cries plane. It is usually in two sections, each of 


with a vibrating-frame, and actuates springs which 
oscillate the swin 

2. (Vehicle.) The tip outward from the vehicle 
of the top of a wheel. 

This becomes necessary, owing to the taper of the 

indle on which the wheel runs. The lower side of 
the spindle is made horizéntal, to obviate any ten- 


which, when opened, is landed on its own side of the 
REDE OS SDE Wee! Co'Glip tht OP gat ANS eHSNIE SE 0 dock, the extended ends of the two meeting in the 


Fig. 6120. . middle when brought into line, and affording a 
bridge across the water-course. 
The tail of the bridge at the St. Katharine’s docks, 
London, works around 240°; the clear opening be- 
| tween the walls is 44 feet 9 inches : the rise in the 
middle is 3 feet. The turning is effected by a wheel, 
running horizontally on a number of rollers that hag 
upon a circular cast-iron bed. It is worked b 
winch and pinion operating on a segment-rack. ba 
bridge is well balanced, and easily swung upon its 
central pivot by a single attendant. 
A, Fig. 6121, is an elevation ; B, a plan; C, an 
enlarged view of the circular bed. 
A swing-bridge on a large scale was constructed 
on the Great Western Railway of Ireland, to cross 
the entrance to Lough Atalia. It has two spans of 
60 feet each, and is balanced on a central pier of 34 
feet diameter. 
See Humber, ‘ On Iron Bridges.” 
y|_F Fig. 6122 is the iron swing-bridge over the en- 
trance-lock to the West India Docks, London. 

Plate XLI., page 1721, is a view of a swing-bridge 
on the Amsterdam, Utrecht, and Cologne Railway 


Gap-Bed Lathe. 


rest squarely in the box of the hub. This gives a 
tip to the wheel, which is more or less, according as 
the taper is greater or smaller; no swing being neces- 
sary where the spindle is cylindrical. See DIsu ; 
GATHER. 

The wheel is made dishing, so that each spoke, as 
it arrives at the bottom, may stand perpendicularly 
beneath the axle. 

3. (Lathe.) The distance from the head center of 
a lathe to the bed or ways, or to the rest. The 
swing determines the diamet- 


ric size of the object which is Fig. 6122. 
capable of being turned in PTL IIIT THIGIU/JAMIT(BIT1L UGK HIE PEt EES 
the lathe; anything larger 1 AA aH aL i re 


would interfere with the bed. qa, 
This limit is called the swing Aci ne 
of the bed. The swing of sa oa a my 
the rest is the size which > ann tee 
will rotate above the rest, : 

which lies upon the bed. Swing-Bridge, London Dock Entrance. 

In the illustration is shown 7 

a gap, the bed being cut away to increase the | where it crosses the Yssel, near Westervoort, Hol- 
swing. land. 
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SWING-NOSE BASIN-FAUCET. 


Fig. 6123 is a view of the swing section of the 
Mississippi bridge at Keokuk, Lowa. 

Swin’gel. he swinging piece of a flail. The 
swipel. 

Swing’ing-boom. (Nautical.) The span which 
distends the foot of a lower studding-sail. 

Swing/ing-saw. A saw swinging in an arc 
froin an axis overhead. 

A weight assists in the effective stroke. (Fig. 6124 ; 
see also Fig. 6127.) 

Swing-jack. A jack for replacing cars on the 
track ; the bottom of the standard is a cylindrical 
segment, and has a toe working in a slot in the base 
of the jack. 

A pair are used, and the gar being lifted while 
the standards are vertical, the latter are canted to or 
swung over, bringing the wheels of the car in line 
with the rails. (Fig. 6125.) 


Swing-knife. A wooden sword 14 to 2 feet 
long, and 8 to 10 inches broad, used to scrape the 
woody portion from flax, a handful of which hangs 
over a groove in a standing board known as the 
swing-stock. 

Swin/gle. 
A swiple. 

2. An instrument, like a sword, for beating flax ; 
hence the terms, swingling-knife, swingling-staff, 
swingling-wand, 

3. ‘The wooden spoke of the wire-drawing barrel, 
or the roller of a plate-press. 

Swin’gle-tree. The bar to which the ends of a 
horse's traces are attached. See SINGLE-TREE. 

Swin’gling-tow. The coarse part of flax, re- 
moved by the swingle or scutcher. The shives are 
removed from the kare in the brake; the tow from 
the tiner flax in the seutcher. 


1. The effective end-piece of a flail. 


Fig. 6128. 
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Railway- Bridge over the Mississippi, Keokuk, Iowa. 


Swing Mold-board Plow. A plow whose 
mold-board may be shifted to throw the soil to the 
right or to the left as may be required. 

There are several modes of accomplishing this : — 

1. By making the plow double, and lowering one 
or the other to work. 


2. By turning the iron portion on an axis, so as | 


to make the sole the landside, and wice versa, the 
mold-board officiating for each in either relation, in 
one case turning the soil to the right, and in the 
other to the left. 

3. Plows having no special mold-board, and in 
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which the colter merely is shifted so as to loosen the 
furrow slice on that side to induce it to tip over on 
the other as the share lifts it. 

The object is to enable the team to return in and 
alongside the furrow last made, — an object which 
is especially desirable in plowing steep hillsides 
where the furrow can only be thrown down hill. 
See HILLSIDE-PLOW ; TURN-WREST PLow. 

Swing-nose Ba’sin-fau/cet. A faucet for 
standing washbowls. The water is turned on or 
off by rotating the spout on its vertical axis. In 
the example, the tube answers the fourfold purpose 


SWING-PAN. 


of handle, plug, cap, and outlet. The hub is screwed | ing.) 


Fig. 6124. 


and packed upon the stand-pipe, upon whose top its 
valve is compressed to close the outlet. 
Swing-pan. (Sugar-making.) (Fr. Chaudiére 


a bascule.) A hinged 
Fig. 6125. sugar-pan withaspout. 


en the sirup is to 
be discharged, the pan 
is pili by lifting 
one edge. 
Ss -plow. 1. 
“| A turn-wrest plow. 
~\ See HILLSIDE-PLOW. 
VAN\ 2. A plow without 
Yij3r“\a lap See 
YYSS LOW. 
Pashia rte0 
A form of baling- 


x is suspended 
from above by a 
screw on which it winds as it is rotated. See Fig. 


4744, page 2070. 

Ss w. <A buzz-saw hung on a 
pivot, so that it may be swung down to 
cut on blocks which, by reason of their 
weight or shape, cannot be conveniently 
fed to the saw. 


In Fig. 6127, the saw-frame is pivoted by coun- 
tershaft aa. Power is applied at the pulley }, 
and communicated to the saw through a belt 
from c tod. The 
saw is thus free 


Perr rrr rrr 


to swing through 

GS a 70° ease? mak: 

ZS | \ an. an eq - 

A | N \\ ly operative at all 

ay \ points of the arc. 
ON ° 

Y) \ Swing-tool. (Machinery.) <A 


SS 


holder which swings on horizontal cen- 
ters, so as to yield to unequal pressure 
and keep the plate flat against the face 
of the file. 

Swing-tree. 1. A vibrating beam, 
as a working-beam. 

2. A swingle-tree ; preferably single- 
tree. 
Swing-wheel. (Horology.) The 

Swing-Nose balance-wheel of a watch. 

Basin-Faucet. Swing-wheel File. (Watchmak- 


\ 
SSS pe 
a 
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A file for dressing out the openings in the 
steel disk from which a balance-wheel is made. A 
cross-file. 

Swipe. A water-elevator; the well-known well- 
sole and bucket. Known also as a swipe or Suavtr. 
it was common in ancient Egypt, as in the mod- 
ern; also in the 
country watered by 
the Tigris and Enu- 
phrates. 


a So abundant is the supply 
Pee g and rapid the fall of the Eu- 
phrates and Tigris in their 
upper course, that the greater 
portion of the intervening country 
might be supplied during the whole 
year by means of dams at intervals, 
and canals, It was by careful method 
that the Mesopotamian Valley in for- 
mer times carried such a large popula- 
tion. There is perhaps no part of the 
world where remain the evidences of 


Swing Cut-Off Saw. 


such a large population to the territory. For instance, in the 
tract of country between the Tigris and the meee which, 
says Rawlinson, is the only part of Assyria that been strict- 
ly examined, are distinct 

remains of an Assyrian Fig. 6129. 
canal which has been 
carried through the more 
elevated ground by tun- 
neling, and has been led 
for eight miles in a di- 
rection contrary to every 
other stream in the dis- ~~ 
trict. Sluices anddams —— 
regulated the supply. 
The hand-swipe, or 
shadi/f, carried the su 
ply to still higher levels. 
See SwaPpe; SHADOOF. 


Swip’le. The swipe on the Tigris (Ancient Assyria). 
beating end of a flail, 

Swiss Mus'lin. (Fabric.) A fine, open, trans- 
parent cotton goods, 

Switch. 1. (Railway.) The movable rails 
which connect one line of rails with another. 

Switches are known as stub-switches and split- 
switches. 


In the stub-switch the switch-rail has square butted ends, as 
at A, Fig. 6180. The switch-rails require to be moved in direct 
apposition, or a train running in direction a } on railsaa 
would run off the track, were the switch-rails } b in connec- 
tion with the siding, as shown. 

In the split-switch, B C, the switch-rail is pointed, and some- 
what automatic. B shows it as applied to a main track and 
siding; C, to three tracks, with either of which it may be made 
to coincide. A train on either of the tracks c ¢ ¢ will force over 
the switch, so as to run on to the main track d. A train going 
in the direction dc will run upon such one of the railsc ce 
as may at the time be adjusted in connection by means of 
the switches. 

A Y-switch consists of a simple divergent track, which does 
not again run into the main track. 

Switches have been designed to be set in motion by the ap- 
proaching engine, the object being to restore the main-line con- 
nection when a switch has been carelessly left open to a siding. 
The idea has ba a a 

A portable swite one which affords a tem passage 
from one track to another, bridging the inside ra id 


2. (Telegraphy.) <A device for connecting one 
circuit with another, or for dividing a circuit into 


SWITCH. 
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af] ft ae 


4° 


Railway- Switches. 


" 


two parts, or, in short, for altering any of the con- 
nections of a line or circuit. The ordinary ground 
or lever switch is a small metallic strip pivoted at 
one end, the pivot being connected by a wire to one | 
portion of an electrical circuit. The other end of 
the strap can be turned to rest on an anvil or bed 
connected with the line desired to be brought into 
circuit. 

The plug-switch is one made of pieces of metal 
connected each to its appropriate wire or part of cir- 
cuit, but slightly separated from each other, so that 
the insertion of a plug or pin in the interval between 
them connects them. 

Fig. 6131 illustrates the peg-switch. a a!’ are vertical poses 


bars, the first being connected with the line wire enterin 
station, and the second with the wire go Bes 
Fig. 6131. 


out. 60', cc’ are metallic buttons to which 

are connected the instrument wires ; all the 

buttons on the same horizontal line are 
q’ Connected together at the back of the switch. 

The cut shows the circuit open. To close 

it, with the office instrument in circuit, 

metal pegs are inserted in the orifices at a 5 

and a‘ c’, causing the current to flow through 

ab to the instrument, and thence through | 

ce a’ to the main line. If desired to send 

through circuit without connecting the in- | 
strument, a peg is inserted only at}! a' orc! a'. By a modifi- 
cation of the connections, this form is adapted for a terminal 
station. 

By this means also any desired amount of battery power may 
be applied to one or more circuits by simply inserting metallic 
pes in a graduated scale. Every new position in which the pee | 

placed changes the number of cups brought into connection 
with that particular line. The same apparatus is also arranged 
with spring catches, to enable the chief operator to make a con- 
necting loop with any line, or to join two or more lines together 
by inserting metallic clips connected with the loop lines into 
the catches. Each line has two catches, and each will hold four | 
clips, so that eight messages may be taken from one line at | 


Peg- Switch. 


number of batteries em- 


| ing unnecessary the tender 


once. By joining other circuits with these, a still 
ber of copies may be made of any one message. system 
of switches enables the chief operator to place himself in con- 
nection with any wire, and to study the work of the operator 
without his knowledge. The apparatus is so simple and com- 
pact that the wires for several hundred lines may be brought 
within easy reach of one operator. 

8. A key on a gas-burner to regulate the amount 
of gas passing, and, conse- 
quently, the light. 

Switch-board. An 
aggregation of switches 
upon one base, so that 
any instrument in an office 
may be connected with any 
wire or any battery, or cut 
out altogether. 

Fig. 6132 represents a switch- 
board made of wooden strips 
(non-conducting) and metallic 


strips (conducting), so joinedin Telegraphic Switch- Board, 
the shape of a frame as to bring 


the longitudinal metallic strips and the lateral metallic strips 
across each other for the purpose of making connections between 


them. 

In Fig. 6138, the switch Fig. 6133. 
buttons are arranged in 
pairs corresponding to the 


Tr num- 


ployed, including the but- 
tons of each pole of a bat- 
tery in one pair. The bat- YR 
tery-pole and its button are 
connected by a wire. 


Switch/ing-en’- 
gine. A yard-engine, 
or donkey-engine, used 
about a station ordepot 
for making up trains 


or moving engines 
which have not steam 
up. 


In Europe, tank-engines 
are commonly used, render- 


which carries the water and 
fuel for the longer journeys 
of the usual locomotive 
_ duty. The European loco- 
motive-engines for switch- 
ing purposes have box 
frames made of wrought- 
iron plates made water- 
tight, and used to carry the 
water required by the engine. 


Telegraph- Battery Switch- Board. 

See TANK-LOCOMOTIVE. 
Switch-lan’tern.’ A lantern on the lever of a 
Fig. 6134, - 


railway-switch, to indicate 
the condition of-the switch 
either by its position or by 
the display of a colored light. 

In the example, the lantern has Af 
glasses of different colors set in 
tubes, so that only the one turned FP 
directly in front is visible. The lan- 
tern is rotated by the reciprocatory 
motion of the switch-bar so as to 


indicate which of several divergent 
tracks is open. 


Switch-levier. The 
handle and bar by which the 
switchismoved. See Switcu- 
STAND. 

Switch-sig/nal (Rail- 
way.) A lantern, flag, or 
signboard indicating the po- 
| sition of a switch, whether 
open to the main or side track 
or to one of several main 
tracks. It is frequently con- 
structed so as to be set 
by the motion of the 
switch, certain lights or 
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signals indicating the respective switches. See | with the center of the box. This permitted the use 
SWITCH-LANTERN. of longer boxes than were before practicable, and 
In the example, the ends of the switch-rails lie in the recess the pressure per square inch on the surface was 
beneath the tread, so that the flange of the wheel does not | lessened. 
Swiv'el-hook. (Nauwical.) A turning hook 
Fig. 6135. Fig. 6136. strapped to a tackle-block. 
= Swiv'el-hook Block. A pulley block in which 
the suspending hook is swiveled to the block, so that 
the latter may turn to present the sheave in any 
direction. 

Swiv’el-joint. A section in a chain or a joint 
on a rod, which allows the parts to twist without 
kinking or distortion. 

Swiv’el-loom. A kind of loom (formerly) used 

| for the weaving of tapes and narrow goods. 

' §wiv'el-plow. A plow having its land-side, 
sole, and mold-board on an axis, so that the combined 
portions may be turned over to throw the furrow to 

the right or to the left. Known in England as a 
bit es tee turn-wrest plow ; in the United States as a SIDE- 

witch Stand. ‘HILL PLow (which see). See also TURN-WREST 

Sanamaee come in contact / LOW, the British name for the implement. 

ee therewith. Thecoun-| Sword. 1. A cut and thrust weapon. Its use is 

ter weight restores of a very remote antiquity, dating as far back as the 

ee Rbbaaa men aad bronze age. Stone is not adapted for weapons of 

The switch-lever shaft iscon. , this kind, and they have not been found among the 

nected by cog gearing with | relics of peoples unacquainted with the use of metals. 

the turning signal-shaft. Artificers in flint could produce nothing better than 
Switch-stand. {a short knife. Swords of iron were made by the 

(Railway.) A fulcrum | Chinese, 1879 B, c. This was about the era of Isaac, 

and locking-device for | and three centuries before Cecrops. 


he levers whereb 
eee are bape g Herodotus speaks of an “ antique iron sword ’’ as planted on 
sea me cae | the top of the mound of worship, used by the Scythians. The 
The levers move in slots position was phallic, a form of deification familiar to that whole 
in are-shaped guides, | reaion: She sword found in the great oat ae Rerteb was of 
5 ie _ | fron. eir weapons, however, were usually of bronze. 
which latter have notch : The swords of the bronze age are always more or less leaf-like 
es to hold the levers IN | Jn shape, double-edged, sharp-pointed, and intended for stabbing 
certain positions which | and ae ee ney en for aaa geoa one ae ae 
indi Siti guards. UBBOCK.) a is an ancient iron sword, uced to 
ee ee gd ety show the difference in shape. ¢to& havesolid handles. bcd 
OL Re SW eal s, yu bet thin handles intended to have scales of wood to round 


ahi 


Switch- Signal. 


one or another line of | out the hand-hold. The handles are short,and are adapted for 
tails which come within its range of adaptation. the use of a smaller-handed people than the present inhabitants 


ae : . . of the lands where these specimens were gathered. a is an iron 
; Swiv'el. 1. A twisting link a@in a chain CON- | sword from a Saxon toni. Kugland : b, bronze sword from Lre- 
sisting of a ring or hook ending in a headed pin | land; ¢, from Sweden ; e, Switzerland ; f, Neufchatel ; g, Scan- 
which turns in a link of the chain. The object is | dinavia; g hij k, Denmark. 
i pear-heads from Ireland 
Fig. 6137. 2. A small cannon | ae ish brokee daguers. 
b, whose trunnions are bronse knives from Switzerland. s 
5) af ao ae : pena | The Egyptian sword was straight and short, from 2} to 3 feet 
which 1s pivoted 1 & ‘in length, having a double edge anda sharp point. It was used, 
socket, so that by the as the monuments show, for cut, thrust, or as a dagger. The 
any direction. A pivot- | Ages ago the superiority of Damascus blades was proverbial. 
gun. See page 1722. | They were very thin, took an exceedingly keen edge, and were 
3. (Nautical.) A rest, | 8° elastic that they could be bent into a circle without retaining 


to avoid kinking. For the sake of comparison are added : — 
24 = 
r, bronze razor-knife from Den . 
two adjustments the | handle was hollowed in the center, increasing in thickness 
n may be pointed in toward each end, and the end was surmounted by an emblem, 
gu y pe such as a hawk’s head or the symbol of Phrah. 
having adjustinent in a permanent set. Their surface exhibited a series of fine wavy 
Se ean 


; : and spiral lines, which were apparently removed by grinding, 

| azimuth, for supporting | but restored an epalcetion of ac ag urn _ is ae 

. ; . Stance it Js infe a ey were, like their modern imita- 

Swivels. a small ir of sath ' tions, made by welding together thin laminz or wires of iron 

nance on the gunwale and steel. The art is anid to have been lost to Damascus when 

of a boat or vessel. | it was taken by Tamerlane, who carried away the teed and 

. (Saddlery. whi though awords are still made there, they do not enjoy the repu- 

Pes a ek oy an e0p aa through hich tation pines viele assigns to those of the ancient manufac- 

oa ite ; ; ture. AMASK; STEEL. 

Swiv’el-bridge. A bridge which rotates on an! When, a. p. 802, Nicephorus, son of Irene of Byzantium, 

axis, moving in a horizontal plane. See Swina- | attempted to throw off the yoke of the Saracens, he sent a letter 

Swi el 0 d, ; O ¢: game of chess, he said, ‘‘ The queen considered you as a rook, 

. vel-gun. (Or nance. ) ne mounted on @ and herself as a pawn,” and accompanied the letter with a 

pivot to traverse horizontally in a circle, See PIVoT- bundle of swords, which his messengers threw down at the foot 

GUN, page 1722. of the throne. ‘the Kbalif emiled, and drawing bis scimeter 

Swiv'el- fer. A form of shaft-hangér in- Sabena Saelorirnali Be ieee ame rae peters ee 

vented by Edward Bancroft, R. J., in which, to en-| ‘In the name of the most merciful God! Haroun al Rashid, 
sure the weight of the shaft being received over the Commander of the Faithful, to Nicephorus, the Roman dog. 


entire length of the box, he hung the box on a uni- | Thou shalt uct heer, thou shalt behold my reply 
versal joint, and mad: its axis of vibration coincide | He ravaged Asia Minor at the head of 900,000 soldiers, and 
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Anctent Swords, ete. 


dictated a humiliating peace. About this time Charlemagne 


was subduing the Slavi of the Elbe and the Avars of Hungary. | 


The king of the Franks at Aix-la-Chapelle recelved from the 
Brea Haroun of Bagdad presents, consisting of the keys of the 

oly sepulcher, a consecrated standard of Jernsalein, a wheel- 
clock that atruck the hours, an organ, an ape, and an elephant. 

Scott,,in the ‘‘ Tales of the Crusaders,” describes a meeting be- 
tween Richard Coeur de Lion and Saladin. Saladin asks Rich- 
ard to show him the strength for which he is famous, and the 
Norman monarch responds by severing a bar of iron which lies 
on the floor of his tent. Saladin says, “I cannot do that,” but 
he takes a down pillow from the sofa, and, drawing his keen 
blade across it, it falls in two pieces. Richard says: ‘ This is 
the biack art; it is magic; i¢ is the Devil; you cannot cut that 
which has no resistance.” And Saladin, to show him that such 
is not the case, takes from his shoulders a scarf which is so light 
that it almost floats in the air, and, tossing it up, severs it tbe! 
fore it can descend. George Thompeon states that he saw a man 
in Calcutta throw a handful of floss silk into the air, and a 
Hindoo sever {t into pieces with his saber. 

Europe wondered much at the gorgeous profusfon of the 


Orient, and even the " brand Excalibur’ must have been of 


Eastern make, — 
“My brand Excalibur 
Which was my pride ”’ 
* For all the haft twinkled with diamond sparks, 


Myriads of topaz-light, and jacinth-work 
subtiest jewelry. ’’ 
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No wonder Sir Bedivere coveted the sword of this old British 
chief and hid it ‘tin the many-knotted water-flags,’’ as 
in the chronicle of the old harper who is always a little below 
concert pitch. 

The famous sword of Orlando was said to have been the work 
of the fairies, and ita name Durandal (dur en diable, ‘‘ as hard 
as the devil "') is indicative of its origin, and accounts for the 
fact (?) that he was able to cleave the Pyrenees with it. It was 
also called Durandarte, Durindana, Durlindana. 

Certana was another famous sword of Orlando. Its name 
was given to the “ first rnyal sword’ of England from a very 

| early period; in the wardrobe accounte for 1488 i¢ is so desig- 
| nated. 
Morglay (glaive de la mort) was the sword of Sir Bevis of 
Southampton. 
Tizona was the famous sword of the Cid. 
Andrea Ferrara, so long believed to be the name of a cele- 
brated Italian sword-maker, must be given up. Andrea is only 
‘an occasional prefix, and Ferrara is most probably a corruption 
of ferrartum, a weapon-smith, or cutler. 
he Lord Mayor of London used to bear three swords, —a 

common, a Sunday, and a peari sword. These were not famous 
' in chivalric records. 
_ Japanese officials of a certain grade wear two swords, the 
 hilts projecting out a foot in front of the person of the wearer. 
| One of them is a heavy, two-handed weapon, pointed, and sharp 
; a8 a razor; the other short, like a Roman sword, and kept in 
| the same serviceable state. 

Swords and sabers have a blade, either straight or curved. 
with a tang, which is inserted into a spindle-shaped piece of 

‘ wood, covered with leather, and wrapped around with brass 
‘wire; these form the gripe, which, with the brass knob at the 
end called the pommel, constitutes the Ait. The hand is pro- 
tected by the guard which is a curved piece of metal, consist- 
_ ing of from one to three branches, and usually provided with a 
broad plate of metal, the guard-plate, at the point where it is 
| attached to the blade. 

The scabbard is the case, usually of leather or steel, into 
which the blade is inserted. 

The blade of a sword consists of: The tang, which enters 
the hilt; the shoudder, which abuts against the end of fhe hilt; 

' the forte, the half of the blade nearest the hiit; the /aible, or 
| foible, the half part nearest the point; the point; the back; 
the ;_ the edge. 

The hilt consista of (the varying in different kinds of 
swords): The pommel, or back piece; the gripe; the bars of 
the basket, in sabers; the stool, or guard-plate; the bow, in 
sergeants’ swords and horse-artillery sabers; the cross,as in the 
old Highland claymore; the linguets, in foils and rapiers. 

The successive operations in sword-making are forging, ham- 
mene: swaging, hardening, tempering, setting, grinding, glasz- 
ing, hilting, and proving. 

In the Tata of making swords, as practiced at the factories, 

| pieces of Sheffield steel called double molds, each of the length 
of two blades, the ends for the tangs being of iron, are em- 
ployed. These are cut or broken in the middle, the tangs are 
forged first, and afterward the blade. the furrow or furrows 
being formed at the same time. Twenty-five reheatings are re- 
quired for this purpose. The blade is then heated and plunged 
into cold water, rendering the metal extremely brittle; again 
heated, and the distortions caured by the hardening corrected 
by rehammering, when it is again heated till its surface assumes 
the proper color, of which the workman is the judge, to insure 
its having the due hardness and flexibility when tempered, 
which is done by plunging it at this stage into cold water. 

It is next ground. The stones employed for finishing the 
furrows have raised flutings suited to the furrows of the par- 
ticular kind of blade to be operated on. 

The polishing is performed upon wheels of various sizes, with 

lard-oil and flour of emery, the blade being peauenty dipped 
| into lime-dust during the operation. A brush-wheel, sprinkled 


with fine crocus-powder, imparts the final polish. e scab- 
‘ bards, if of metal, the hilts, and other metaliio parts are 
treated in like manner. 

In making the metallic scabbard, a piece of sheet-steel is laid 
over the top of an open vise, and beaten with a wedge-shaped 
wooden mallet, causing the edges to approach each other. The 
sides are then besten on each side until the edges nearly unite, 
and the scabbard is slipped upon a mandrel and hammered 
until the joint is closed ; it is then soldered, and the tip, or 
drag, and the bands are put on. 

The gripe, or handle, is made of walnut, with a metallic strip 
at the back ; it is shaped by files, a tenon for the ferrule made 
at the end, and balled, that is, surrounded with grooves, by 
means of a triangular file; the edges of these ves being 
afterward rounded, or ‘‘ balled,” with another file. It is then 
drilled in a lathe, with a longitudinal hole for the tang, after 
which it is covered with dogfish-akin, secured by winding 
cord or wire around the gripe in the grooves between the balls. 

The hilt, or guard, js cut from sheet-metal, and hammered 
into shape, then polished, and finally fixed to the sword. This 
operation is called mounting. 

Sword-blades, resembling those of Damascus, are made at 
Solingen, in Germany. A fagot is first formed of alternate fine 
bars of iron and steel. It is drawn out, doubled, and twisted 
| several times, and then formed into a ribbon. Two such rib- 
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bons are welded together, inclosing between them a thin blade 
of the best-cutting English steel. 
dipped in diluted sulphuric acid, to give it a pattern. 


Sword-blades, resembling in appearance the Oriental blades, | 


and equal to them in quality, have been made in Germany, by 
the process of Prof. Crevilli, of Milan. 

“A long, flat piece of malleable steel, 1} inches in breadth 
and 4 inch in thickness, is first bound with iron wire, at inter- 
vals of ¢ inch. The iron and steel are then incorporated by 
welding, and repeated additions (10 to 20) of iron wire made to 
the forging, in the same manner as the first. The forging is 
then stretched, doubled, and welded; and the process is re- 
peated as often as may be desired, when the material is brought 
to the shape required by the hammer on the anvil. 

‘* By filing semicircular grooves on both sides of the blade, 
and again subjecting it to the hammer, a beautiful rosette- 
shaped damask is obtained. By special manipulation the pat- 
tern may be made to assume other forms. The pattern is 
brought out by the application of aqua fortis and vinegar. An 
idea of the extraordinary tenacity of these blades may be 


formed from the fact, that out of 210 blades examined by a | 


Military commission, and each of which was required to bear 
three cuts against iron and two against a flat wooden table, not 
@ single one snapped or had its edge indented.’» (See Wootz; 
DaMASKEENING.) 

2. (Weaving.) One of the bars dependent from 
the rocking-tree and supporting the day. 

3. The scutching-blade of the flax-dresser. See 
SCUTCHER. 

Sword-bay/o-net. A bayonet with a blade 
like a sword, and capable of being detached from 
the barrel and used like a sword. 

Sword-belt. The waist-belt from which a sword 
is slung. 

Sword-oane. A cane with a concealed sword. 

Sword-knot. A knotted ribbon on a sword-hilt. 

S-wrench. A spanner or wrench of an S-shape, 
to enable it to reach parts not so readily approached 
by the ordinary monkey-wrench. It has two jaws 
of different angles, and an adjusting screw in the 
stock. 


In Fig. 6139, the respective pairs of jaws are operated by a 
right and left ecrew and thumb-piece. Scales are placed on the 


respective halves, which have a motion on each other, each 
piece having an inner and outer jaw of the respective pairs. 


Sym'/bol-printiing. (Zelegraphy.) A system 
of printing in dots and marks (see Morse ALPHABET) 
or other cipher, as distinct from printing in the 
usual Roman letter. (See PRINTING-TELEGRAPH.) 
The dots and dashes of the Morse, or similar system, 
may be produced by pressure on, or penetration of 
the paper (Morse), or by a chemical action at the 
point of contact of the styles (Bain), or the passage 
of the electric current. 

Sym’'pa-thet’ic Ink. A colorless ink, the writ- 
ing made with which is made visible by a subsequent 
operation, — warmth, or other reacting stimulant. 
See INK, page 1187. 

Sym-phys’e-o-tome. (Surgical.) Fr. Conteau 
symphysien. A knife used in operation of the divis- 
ion of the symphysis pubis to enable the pelvis to 
open and permit delivery ; the Siqau/tian section. 

Sym’pi-e-som’e-ter. Invented by Mr. Adie 
of Edinburgh. It consists of a column of oil support- 
ed by atmospheric pressure, and rising, not like the 
mercury of the barometer into a vacuum, but against 
a body of hydrogen gas, which acts like a spring 
against the column of oil; and as the elasticity of 
the hydrogen varies with every change of tempera- 
ture, a movable thermometer-scale is attached for 
making the necessary corrections. 


After polishing it, it is | and 7 19) of an inch in internal diameter. 
{ upper extremity ia a cylindrical vessel a, 2 or 3 


The lower extremity is turned upward, and ter- 


F ig. 6140. 


’ minates in a veasel ¢. The hydro- 


| Instrument. 


The glasa tube 5 is about 18 inches in length 
At the 


Fig. 6141. 


inches long and half an inch in internal diameter. 


gen is contained in the space ba, 
and the oil, colored red with 
alkanet, occupies the space be- 
tween de. 

The sympiesometer is gradu- 
ated by placing it together with a 
standard barometer and_ thier- 
mnometer in a glass vessel, in 
which the preasure of the air can 
be varied at pleasure. The top 
of the column is marked at the 
points where the burometer shows 
27, 28, 29, 30, 31 inches respect- 
ively. The spaces between the 
marks, coinciding with the inches 
of mercury, are then subdivided 
into 100 equal parts each, and 
the great range makes the in- 
etrument valuable for recording 
minute variations, subject to cor- 
rection, depending on the vari- 
ation in the volume of the hydro- 
gen due to changes of the tem- 
perature. A graduated sliding 
scale assists in reaching the cor- 
rected result. 

Fig. 6141 is another form of the 


Symptesometers. 


Syn-cli/nal Line. (Mining Engineering.) The 
axis of valley curvature of strata, at which the beds 
which are tilted in opposite directions are supposed 


tomeet. Opposed to anti-clinal. 
Syn-os'te-o-tome. (Surgical.) <A dismem- 
bering-knife. 

Sy’pher-ing. (Shipwrighting.) Lapping .the 


chamfered edge of one plank over the similarly cham- 
fered edge of another, so as to forma joint with a 
plane surface. 

Sy’pher-joint. (Carpentry.) A lap joint for 
the edges of boards, leaving a flat or flush surface. 

Sy’ren. See Siren. See also ‘* Tyndall on 
Sound,” London, 1875, pages 61, 82, and frontis- 
piece ; also ‘* London Engineer,” January 21, 1876. 


Fig. 6142. 


Syringe, by Hero. 


Syr'inge. 1. A small hand-pump for ejecting 
water. Well described by Hero in his ‘‘ Spiritalia. 
He describes it for injecting a liquid, or, by an in- 
verse operation, withdrawing pus from a wound. 
Fig. 6143 shows the squirts which formed a part 
of the horse-play of the carnivals and sports of the 
Middle Ages. 

See under the following heads : — 

Hypodernmic syringe. 
Injection-syringe. 
Ointment-syringe. 


Catarrhal syringe. 
Catheter-syringe. 
, Condensing-sy ringe. 


: Far-ayringe. Penis-syringe. 
. Elastic-bulb syringe. Probe-syringe. 
Enema-syringe. Squirt. 


Transfusion-«vringe. 
Universal syringe. 
Vaginal syringe. 


Exhausting-syringe. 
_Eye-syringe. 

Garden-syringe. 

Hemorrhoidal syringe. 


2. (Surgical.) 


SYRINGE-CASE. 2476 SYRUP-STAND. . 


Fig. 6143. ‘cave on its edge, and terminated by a long, flexible, 
probe-pointed stylet. Formerly used for /istula 

‘in ano, by incision. 

 Syrinx. (Music.) A wind-instrument, consist- 
ing of a row of parallel reeds of varying ae and 
played by blowing into their open, upper ends. Their 
varying lengths determine their pitch. The usual 

,humber was seven, but some are found having from 
three to nine. 


Probably the ugab of the Hebrew Bible, which in our version 
is rendered organ. The sumphonia of the Hebrew (zam 
Ab | is the Italian pipe) was probably a syrinx with bellows, — 
ao. — the rudimentary organ. 
cas The pandean pipes, eight in a row, and of graduated lengths, 
$ are shown on old monuments and gems. 


my: dey git : A syrinx with bellows is shown on one of the ancient terra- 
So cotta exhumed at Tarsus, Asia Minor. It is supposed to be 


, = : | 2,000 years old, as coins of the second century B. c. were im- 
Squirts, bedded in the earth in its vicinity. 
The Peruvians had a ayrinx with eight pipes. One speci- 
a. Anel’s silver eye-syringe with silver and gold points. men of the instrument was about four inches wide, the longest 
6. Liebold’s subpalpebral syringe. 
e. McFarlan’'s lachrymal syringe. Fig. 6146 


d. Rubber-bag ear-syringe. 


Clotworthy’s syringe, August 24, 1875, has a removable nogzle | sssseseesememeemnsensnsssnssaasnaaanaasaaanaNSENG) 
over the rounded end of a vaginal syringe. It may be used for | nar ee 
elther sex. 


Wheelock’s, April 11, 1865, has orifices to discharge the liquid 
back wardly. 

The pneumatic syringe is an instrument for illustrating the 
compressibility of gases. It consists of a strong glass tube hav- 


Fig. 6145. 


pipe having also about that length. They were made of cane 
or stone. The one above referred to was made of a talcose 
stone, and was peculiarly ornamented. It was found on the 
breast of a skeleton In one of the Auacas, or Peruvian tombs. 
Four of the tubes had lateral finger-holes, by stopping which 
the tones were lowered a semitone. It appears to have been 
called the Auayra-puhura, whatever that may mean. It had 
one more pipe than the classical or the modern instrument. 


Fig. 6147. 


Paeumatie Syringe. 


ing a tightly fitting piston, which, on being forced down, com- 
presses the gas intoa bulb proportional to the amount 
of pressure applied. 

Reed's syringe for cattle is used for injecting medi- 
cine, or as a stomach-pump. It does not differ ma- 
terially except in size from the ordinary surgical ap- 
co for an analogous purpose. When used as an 
njector, the induction end of the syringe is plunged 
in a bucket containing the medicament, and the in- 

tion-tube is introduced through the esophagus 
nto the paunch, to which the medicine {s directed. 
When used to relieve a distended paunch, the long 
tube is secured to the induction end of the syringe, = 
and the fermenting pultaceous mixture and gas are — 
ejected at the side of the cylinder. Syringe- Engine. 


Syr'inge-case. A box for the compact stowage 
of the surgical syringe. The injecting-tubes rest 
serted in a boat-shaped box. 


an ee . a tray, which has an aperture to The syrinx was used by the Romans as a noisy improvement 
allow the projection of the upper part of the bulb. on hissing, in condemning bad actors; the English cat-call and 
Syr'inge-en’gine. One used as a fire-engine | the American whistle are ita legitimate successors. The occu- 
some centuries since. ashes vie our peanue galleries, however, use it indiscriminately 
: : ; or praise or blame. 
Syr'inge-valve. A peculiarly constructed valve | 1 may be anid of them, as Quince the carpenter says of Pyra- 
used in syringes. The valve-guide stem has an end | mus,— 
knob, by which its falling out is prevented. “‘ He goes but to see & noise.” 


Syr-ing/o-tome. (Suryical.) <A bistoury, con-| Syr/up-stand. See Sirup-sTanp. 


ee ed Loe we 


The syrinz is shown in English MS. of the ninth and tenth 
centuries. In one of the eleventh century, the tubes are in- 
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TABLE. 


a 


Tab. 1. (Fulling.) One of the revolving arms 
which lift the beaters of a fulling-mill. 
2. (Shoe.) A latchet or om of a shoe or half-boot, 
formerly fastened with a buckle, of late by a string. 
3. The metallic binding on the end of a shoe or 
corset lace. A tag. 
Tab-a-ret’. (Fubric.) A stout, satin-striped silk 
oods. 
. Tab’by. (Fabric.) Silk or other stuff having an 
irregularly waved or watered surface produced by 
pressure, usually between engraved rollers in the 
mode of calendering, known as tabbying. There is 
but little difference between tabbying, watering, and 
moiré, the etfect in each case being produced by the 
flattening of some of the fibers while the others 
remain undisturbed, causing the different parts to 
reflect the light unequally. 


“ My false taby wastecote with gold lace.” — Pepys, 1661. 


Tab/by-ing. Passing fabrics between engraved 
rollers to confer a wavy or watered appearance. 
Analogous to watering, or moiré. See TABBY. 

Tab/er-na-cle. (Nawtical.) Anelevated socket 
for a boat’s mast ; or a projecting post to which a 
mast may be hinged when it is fitted for lowering to 
pass beneath bri 

Tab-i-net’. (Fabric.) A goods of silk and wool, 
adapted for window-curtains. 

ble. 1. (Furniture.) A piece of furniture on 
which viands or work is placed, so as to be readily 
reached by persons sitting adjacent thereto. 

Tables are known by size, shape, construction, material, pur- 
pose, etc., as, 


Card Dining-room, Self-waiting, 
Carving, Extension, Steam-heated, 
Center, Folding, Toilet, 

Chess, Ironing, Work, ete. 


The Egyptians used chairs and tables in what we con- 
sider the regular civilized way; neither reclining on 
couches, as in the lazy way of the later Romans, nor 
squatting on a rug, as the modern Oriental. Their tables 
were supported by central stems or by legs, the latter 
terminating in carved feet like those 1 tious or dogs. 
They were of metal, stone, wood, or ivory ; were carved, 
painted, and gilded; square, round, or oblong. 

The annexed cut 
shows one with a Fig. 6149. 
-central post, where 


Egyptian Table 
(from Salt’s Collection). 


Egyptian Table 
{from Wilkinson). 


2. (Glass-making.) a. The flat disk of crown 
glass which is made from a bulb on the end of a 
blowing-tube, transferred to a ponty, gradually and 
finally flashed into a disk by rotating in front of a 
FLASHING-FURNACE (which see). 

b. The flat plate with a raised rim, on which plate 
glass is fonned, See Fig. 1181. 

3. A chess or backgammon board. 

4. (Diamond-cutting.) a. A form of diamond- 
cutting. The top of the stone is ground flat with a 
corresponding flat bottom of less area, with its four 
upper and lower faucets cut parallel to each other. 
See DIAMOND-CUTTING. 

b. The upper flat surface of a brilliant cut dia- 
mond ; the zone facets around it are known as the 
bizet. The lower flat face, the collet, which con- 
verts the culasse into a truncated pyramid, is + of 
the size of the table, and parallel therewith. See 
BRILLIANT. 

5. (Architecture.) a. A smooth, simple member 
or ornament of various forms, but most usually in 
that of a long square. 

b. Table or tablet moldings, horizontal bands or 
moldings, such as base-moldings, strings, cornices, 
ete. 

6. A tablet. Formerly a board, slab, or leaf to 
contain writing. The term is nearly obsolete as a 
writing surface, but is still useful as indicating lists 
and calculations, generally in lines and columns. 

7. (Weaving.) The board or bar in a draw-loom 
to which the tails of the harness are attached. 


8. (Machinery.) The part on which work is placed 


to be operated upon ; the term bed is also used to 


designate the large flat table of a planing-machine. 
Shaping-machines have single or double beds, the 
latter being lighter than one continuous one of equal 


the figure of a captive forms the shaft, and a flat base the foot. reach, besides having an additional adjustability, as 
Fig. 6149 is a table in the collection of Mr. Salt, and is inlaid | shown in the figure, where an object of irregular 


with ornaments of vines and the peculiar serpent figure that is 

represented in connection with wine. Possibly to suggest that 

“a Whaley like an adder,” as they were fond of moralizing at 
easts. 


The Romans used three-legged, four-legged, and central-stem 
tables (monopodium) ; also semicircular, lunette, and S-shaped 
tables (sigmata). Tablecloths do not appear to have been used 
by the Greeks or Romans. 

A revolving table, to present the viands to the guests in ro- 
tation, was used in Varro’s villa at Casinum. 

For ancient tables, see Fosbroke's ‘‘ Ency. Antiq.,’’ I. 380 et 

Seq. 


shape may be supported to present an accurately 
horizontal surface while it rests upon two tables of 
varying hights. 


The shaping-machine shown in Fig. 6150 has a cutting-bar 
with 16 inches stroke, and the head has a traverse of 6 feet, 
with quick return-motion. The stroke is adjustable to en 
thing less than 16 inches. It has two tables for holding work, 
both of which are movable up and down by screw and hand- 
wheel, and longitudinally by means of rack and pinion, with 


' ratchet-lever. 


TABLE-AN VIL. 


Ta’'ble-an'vil. A 
adapted to be screwed to a table for 
bending ae of metal or wires, mak- 
ing small repairs, etc. See STAKE. 

'bl ‘'a-mond. (Diamond-cut- 
ting.) Table-cutting is adopted with 
flat, thin gems, which have. not suffi- 


Fig. 6151. 


diamonds or brilliants. 
Ta’/ble-fork. 


= 4 The table-fork is a modern invention. 
Table- Diamond. Many centuries before its common use the 
article was known. It appears to have been 
a matter of taste and cleanliness with some persons in Con- 
stantinople as early as the eleventh century. One of silver, 
from a ruin on the Via Appia, is engraved by Caylus, as a classi- 
cal antique. They are stated to have been brought from China 
to Italy, where, in Coryatt’s time, they were of silver, iron, and 
steel, and used by gentlemen. They are mentioned in a charter 
of Ferdinand I., king of Spain, a. p. 1101, and in the wardrobe 
accounts of Edward I. of England. See also Fork. 

Forks are made from rods of steel, about j inch square. The 
tang and shank are first rouge formed, and cut off with about 
an inch of the square rod, which is drawn out flat to the length 
of the prongs. The shank and tang are then heated and shaped 
by means of a die and swage. The flat part is then brought to | 
a white heat and swaged between two corresponding dies, one 
on an anvil and the other upon the face of a drop-hammer, like 
that of a pile-driver, which is let fall from a hight of 7 or 8 


feet; the thin film left between the prongs is afterward cut out | 
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small anvil | — table, or grace before meat, and on the other, the grace 


cient protuberance to be cut as rose 


| manner of a knuckle-joint. 


TABLE STEAM-ENGINE. 


— 


rmeat. (See Carvinc-Knire, page 492.) 

The set of these knives usually consisted of four. They 
were kept in an upright case of stamped leather, and were 
placed before the singer, according to the adaptation of each 
part to the voice, indicated upon them. 

In forming a table-knife, the blade is forged at the end of a 
bar of shear-steel, and then cut off. To it is then welded a 
piece of iron, which is shaped to form the bolster, shoulder, 
and tang. The bolster is formed between swages. The blade 
is then reheated and finished on the anvil, or smithed, as it is 
termed, stamped, tempered, and ground. The handle is then 
attached. 

The manufacture of table-cutlery has of late years been in- 
troduced into this country, where a machine has been invented 
for forming knife-blades. This machine has been adopted in 
Europe. 

Ta’/ble-lathe. A small lathe attached by a clamp 
to a table and run by hand, or by a driving-wheel in 
a movable frame. See HAND-LATHE. 

Ta’ble-leaf Joint. A peculiar form of furniture 
joint used in desk and table leaves, rules, and in 
some kinds of shutters. It has a molded edge, form- 
ing a quarter-round, the respective portions being 
hollow and swelling, so as to move on each other in 
The pintle occupies the 
pee of the axis of the curved surfaces. Also 
cnown as a ru/e-joint. 

Fig. 6158 shows a machine for planing the molding edges ; 


with a fly-press. The forks are then annealed, their prongs the cutter-heads g g have the shape the converse of the one re- 
filed, bent to the proper curve, reheated, hardened by plunging | quired on the material. The cutter-heads and mandrel are upon 


in cold water, and afterward tempered at the heat at which 
grease inflames. 


Fig. 6152. 


Table - Grinder. 


Ta’/ble-grind’er. A form of grinding-bench. 


Ta’ble-knife. 

Sharon Turner (‘‘ History of the Anglo-Saxons’) observes, 
that ‘‘in all ancient pictures of eating, etc. , knives are seen in 
the hands of the guests, but no forks.” Their use at table | 
was, no doubt, coeval with that of the table itself. Forks are 
of very modern introduction. Coryatt, in his ‘‘ Crudities,”’ pub- 
lished 1611, says : ‘“‘ I obserued a custome in all those Italian cities 
and townes through which I passed that is not vsedin any other 
country that I saw in my traules, neither doe I think that any 
other nation of Christendome doth vse it, but only Italy. The 
Italians and also most strangers that are commorant in Italy, 
doe alwaies at their meals vse a little forke when they cut their 
meate. For while with their knife, which they hold in one 
hand, they cut their meate out of the dish, they fasten their 
forke, which they hold in their other hand upon the same dish 
so that whosoever he be that sitting in the company of others 
at meate, shoul vnaduisedly touch the dish of meate with hjs 
fingers from which all others at the table doe cut, he will give 
occasion of offence unto the company as hauing transgressed 
the laws of good manners, in so much that for his error he 
shall be at least broue-beaten, if not reprehended in words.”’ 

Even when Heylin published his ‘‘ Cosmography,’’ 1652, 
they appear to have n @ novelty in England, as, after 
speaking of the chopsticks used by the Chinese, he adds, 
‘The use of silver forks, which is by some of our spruce gal- 
lants taken up of late, came from thence into Italy, and from 
thence into Engiand.”’ 

In a curious class of knives of the sixteenth century, the | 
blades have on one side the musical notes to the benediction | 


Machine for making Table-Leaf Joints. 


a sliding carriage, the work being dogged to the rests n n, whose 
inclination secures the proper presentation of the staff to the 
cutters. 

Ta'ble-plane. (Joinery.) A furniture-maker's 
plane for making those joints on the flaps of table 
and side-boards called rudle-joints. 

The respective parts have rounds and hollows, and 
the planes are made in pairs, counterparts of each 
other. 

Fig. 6154. 


Pair of Tabdle- Planes with Fence. 


Tabie- Engine. 


Ta’ble Steam-en’gine. A form of engine in 
which the cylinder is fixed upon a ¢able-like base. 


TABLET. 
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TACKLE. 


The piston-rod has a cross-head working in straight, 
slotted guides on the top of the cylinder, and is con- 
nected, by rods at each side, with two parallel cranks 
on the shaft under the fable. 
- Qab/let. 1. (Architecture.) A coping on a wall 
or scarp. 
2. A plate or slab for writing upon. 


The pugillares of the ancients were made in the form of 
books, the leaves of skin, ivory, parchment, wood, fixed within 
covers and held by a wire or 
ribbon which passed through 
holes in all of them, so that 
they opened like a fan. The 
terms duplices, triplices, Quin- 


Fig. 6156. 


d. A rope by which the lower corner of a studding- 
sail is drawn outward and held to the boom. 

2. a. A small, flat-headed, sharp-pointed nail. 
At the principal seat of the tack manufacture in 
England, it is not an uncommon feat for the work- 
men to forge 1,200 tacks so small as to be contained 
in the barrel of an ordinary goose-quill ; their weight 
being about 24 grains. Tacks are known as carpet, 
leathered, gimp, brush, broom, felting. Their size 
is designated by the weight of 1,000, as 3 ounce, 6 
ounce, 8 ounce, etc. 

b. A short pin with a large flat head, used by 
draftsmen to hold a sheet of paper on the drawing- 
board ; a thumb-tack ; called also drawing-pin. 

Tack-block. (Nautical.) <A block for the tack 


of a sail. The studding-sail tack-blocks are at the 
ends of the booms. 
Tack-claw. (Saddlery.) A bifurcated tool for 


‘drawing tacks. It is especially used by saddlers and 
| other workers in leather. 
| Tack-driv'er. 1. A tack-hammer. 


Ivory Tablets. 


triplices, indicated the number 
of leaves. 

‘* Demaratus took a pair of 
tablets, and, clearing the wax 
away from them, wrote what the king [Xerxes] was purposing 
to do, upon the wood whereof the tablets were made; having 
done this, he spread once more the wax over the writing, and 
so sent it ’’ — Heropotvus, VII. 239. 

Ivory is now commonly used. 

Ta’bling. 1. (Nautical.) An additional thick- 
ness of canvas on portions of a sail exposed to chiaf- 


ing, or to strengthen the sail at certain points, as the 


8. 2 

2. (Carpentry.) A coak or tenon on the 
scarfed face of a timber, designed to occupy 
a counterpart recess or mortise in the 
chamfered face of a timber to which it 
is attached. See ScarrF. cme 

Ta'bor. (Music.) A small shallow drum 
used to accompany the pipe, and beaten by the fingers. 

Tab’/ou-ret. 1. An armless seat. 

2. Anembroidery frame. 

Tab’ret. (Music.) A musical instrument of the 
small drum or tambourine class. 


The word rendered tabret or timbrel in the King James version 
of the Bible is the topA of the Hebrew Scriptures , a word which 
is probably allied to dof, diff, or adufe, a small hand-drum 
of the East. The toph was evidently a tambourine or hand- 
drum, like the Egyptian darabooka, and is interesting in con- 
nection with the rejoicing of Miriam and the sad episode of the 
daughter of Jephthah. 

Tache. A pan ina battery of sugar-pans. 

All the pans in a battery are termed taches. The term is, 
however, often especially applied to the smalirst of the five; that 
immediately over the fire from which the concentrated juice is 
transferred to the cooler, also called the striking-tache. 

Ta-chom’e-ter. An instrument for measuring 
the velocity of moving bodies. Woltmann’s, for 
measuring the speed of flowing liquids, has several 
spiral vanes on a shaft carrying an endless screw, 
which turns a series of geared wheels. On being 
placed in a current, the vanes assume a position 
perpendicular thereto, and their rotation actuates 
the clock-work mechanism which is graduated to 
indicate the velocity in miles per hour, or other 
units of measurement. 

See SpPEED-GAGE; SPEED-RECORDER; VELOCI- 
METER, etc. 

Tack. 1. (Nautical.) a. The lower forward 
corer of a fore-and-aft sail. 

b. The lower, weather corner of a course, or lower 
square-sail. . 

e. The rope by which the forward lower corner 
of a course or stay-sail is drawn forward and confined. 


, rect the tacks, and a slide 


2. A tool with devices for automatically presenting 
the tacks in succession, and driving them Into place. 


The example shows one which haa an inclined plate serving 
as a hopper, by which the tacks fall into an inclined guide open 
at the bottom, which causes them to fall with their points 
downward. Two dies di- 

Fig. 6157. 


forces a tack under the 
driver, which is held up by 
a spring. A stroke from 
a mallet on the driver sets 
the tacks in the place in- 
tended for them. 


Tack —ham’'mer. 
Asmall hanimer used 
for driving and ex- 


Tack- Driver. 


tracting tacks. The peen usually has either a thin 
edge, which may be inserted beneath the head of the 
ee or is divided, to form a claw. In Fig. 6158 
the claw is at the end of the handle. 

Tack’ing. 1. (Metal-working.) Unit- Fig. 6168. 
ing metallic pieces by drops of solder, to ay, 
hold them in place until the solder is “}f 
regularly applied to the joint. 

2. Securing by tacks temporarily ; as 
the pieces of a saddle or boot to the tree 
or last, to hold them in position for sew- 
in 


3. (Nautical.) Directing a vessel on 
to another tack when beating against the 
wind, so that the wind comes on the other 
Ww. 
Tack’ing-mill. A name of a kind 
of fulling-mill, ¢emp. Edward IV. 
Tackle. An apparatus, or that part 
of an apparatus, by which an object is grasped, 
moved, or operated : as gun-tackle ; grownd-tackle ; 
fishing-tackle ; plow-tackle ; hotsting-lackle ; reef- 
tackle ; luff-tackle ; etc. 
1. (Nautical.) A simple tackle consists of one or more blocks 


Tack- 
Hammer. 


TACKLE. 


Tackles. 


rove with a single rope. When two blocks are employed, one is 
the standing block, and the other the running block. The rope 
is termed the fa//, and runs over the sheaves. The fast end of 
pe? fall is the standing end, the other the running or hauling 


eh overhaul a tackle is to separate the blocks by running out 
e rope. 

Fleeting a tackle is to bring the blocks close together by 
hauling on the fal. 

The block is bound with a grommet in the direction of its 
length. This is called the strap, and lies in the score of the 
block., If the strap be continued, so as to form a tail, it con- 
stituted the block a tail-block or jigger-block. When a tackle 
has a running block of this character, it becomes a jigger-tackle, 

As to kinds, the names founded upon structure : — 

A single whip (a, Fig. 6159) is the simplest tackle. It con- 
sists of one single block and a fall. The standing block is made 
fast to a stationary object. The hook is applied to the load, 
and the power to the fal. ‘ 

The whip-on-whip, or whi, -runner (b), has two single 
blocks, one of which is a standing and the other a running block. 
The fall of the standing block is spliced round the block of 
the lower whip. The power is double that of a single whip. 

The double purchase, or gun-tackle purchase (c), has two single 
blocks, the fall being rove through both, and the standing end 
being made fast to an eye on the bottom of the standing block. 

The reef-tackle is a double purchase. 

The treble fpkearet or luff-tackle purchase (d), has a double 
and a single block, the fall being rove through one of the sheave- 
holes in the double block, then through the single block, then 
through the other sheave-hole in the double block, and is se- 

cured by splicing, or by an eye to the 
Fig 6160. top of the lower block. 

The yard-tackle is a treble purchase. 

A twofold purchase has two double 
blocks. 

A threefold purchase has a treble block 
and a double one. 


same manner as a luff-tackle purchase ; 
the upper block of the burton is a fiddle- 
block, while that of the luff is a double 
one. 

A long tackle (f) is composed of two 
long blocks, each of which resembles a 
pair of single blocks joined at their ends. 

A runner-tackle (g) is the same pur- 
chase asa luff-tackle applied to a runner. 


a single block, and has usually a hook 
attached to one of its ends, and one of 
the tackle-blocks to the other; in apply- 
ing it, the hook of the runner, as well 
as the lower block of the tackle, is fixed 
to the object intended to be removed. 

The garnet-tackle is swung from the 
mainstay and used for getting boats or 
cargo on board or ashore. 

The jigger is a block with a tail, for 
convenience of fastening it to an object. 

A tail-block is also known as a jigger. 

A jeer is a fourfold purchase used in 
swaying or striking the lower yard of a 
ship. ; 

Fig. 6160 is a safety-tackle. To hold in suspension a load at 
any given elevation, a vibratory frame is hung in a suitable link 
of the stationary block, so that upon the cessation of pull upon 
the rope to raise the weight, the rope is swayed into a recess or 


Safety-Tackle. 


» gorge, and compressed there with a force proportionate to the 


weight. Upon the resumption of the pull upon the rope, it is 

swayed out of the recess,and the weight caused again to ascend. 
As to kinds, the names founded upon place or purpose : — 
Boom-tackle ; used for rigging out or in the studding-sail 

booms, and consisting of a double and single block and fall. 
Bowline-tackle ; used to bowse out the main bowline. 
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A top-burton tackle (e) is rove in the | 


A runner is a thick rope rove through | 


TACKLE-HOOK. 
Fish-tackie ; one used in getting the anchor on to the gun- 
wale. 
Ground-tackle ; anchors, cables, etc. 
Gun-tackle ; a purchase of two single blocks and fall, used 
| for running guns in and out on shipboard. 
Luff-tackle has a double and a single block anda fall. The 
luff is the weather leach of a sail, 
' A pendant-tackle is ri from a pendant of the mast-head ; 
used for hoisting cargo in or out of the fore or main hold, and 


for other purposes. 
Port-tackle ; used in tricing up the ports of the lower deck. 
Quarter-tackle ; used in hoisting aboard water, etc. 
Reef-tackle ; for rousing the reef-cringles of a sail up to the 


yard for reefing. 

Relieving-tackle ; a substitute fora disabled wheel and whee!l- 
rope. 
Rolling-tackle ; used to steady the yards in a heavy sea. 

Rudder-tackle ; hooked to the rudder-pendant, to save the 
rudder if unshipped.. 

A side-tackle is used in working a gun, being hooked to a bolt 
on the side of the carriage. 

Stay-tackle ; hooked to the triatic stay. 

Stock-tackle; hooked to the anchor-stock to rouse it on to 
the bows. 

Tack-tackle ; to bowse down the tack of a sail. 

Top-tackle ; used in swaying up a topmast. 

Train-tackle ; used in running in a gun, or to prevent its 
running out while being loaded. 

Truss-tackle ; that by which the truss of a lower yard is 
bowsed taut. 

Winding-tackle ; a purchase used in hoisting heavy articles 
or ca . 
Yard. tackle , & hoisting-tackle swung from a lower yard. 

2. The appurtenances of a sport or work ; as fish- 
ing-tackle, plow-tackle, hoisting-tackle, ete. 

Tack-leath’er-ing Ma-chine’. A machine for 
attaching leather washers to carpet-tacks. 

Tack’/le-block. A pulley over which a rope 
runs. It usually consists of a sheave or sheaves in 
a shell. For varieties, see BLock ; for applications, 
see TACKLE. 

Tack’'le-board. (Rope-madking.) A frame at 
the head of a ropewalk containing the whirls to 
which yarns are attached to be twisted into strands. 
The whirls are also known as winches or fore-lock 
hooks, and there are generally three in a tackle-board, 
that being the number of strands which go to make 
a rope. 

By another ar- 
rangement, the 

_ three whirls are 
‘rotated by a 
|master wheel, mae 
the axes of the” 
pinions — being 
prowonges into 
ooks, and the 
main wheel is 
worked by a 
crank. 
Tack’le-fall. 
| The rope which 
is rove through a block. 
Tack’le-hook. The hook by which a tackle is 
connected to an object to be 
hoisted. 


The example is provided with a 


Fig. 6161. 
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mousing device B having an eye surrounding the shank of the; mn op are arrow-shaped spikes to be driven into a cotton or 
hook, on which it has a motion both sideways and upward. An | hay bale to hold the direction-tag. 


TACKLE-POST. 


eye at the other end engages over the point of the hook, where 
it is held by a retractile spring-catch. 


Tack‘le-post. (Rope-making.) 
whirls in a ropewalk, to twist the three strands 
which are laid up into a cord or rope. 

Tack’ler. (Afining.) <A ammall chat having a 
hook at one end and a ring at the other; four are 
ues fast to the,skip in order to hoist it up the 
shaft. 

Tack-pull/er. A claw to draw tacks. 
claw. See TACK-HAMMER. 

Tack-tack’le. (Navtical.) 
hauling down the tack of a sail. 

Tac-tom’e-ter. See EsTHESIOMETER ; NERVE- 
NEEDLE. 

Tee’ni-a. (Architecture.) The band or fillet sur- 
mounting the Doric epistylium. 

Taffe-ta. (Fabric.) A species of silken goods. 
See TAFFETY. 

‘* Ashamed that she [Mrs. P j should be seen in a taffata gown, 
when all the world wears moyre.’’ — Peprs's Diary, 1662. 

Taf'fe-ty. (Fabric.) A rich, glossy silk stuff; 
peu flowered, gold-striped, watered, or embroidered. 

he word is Persian. 

Tafffrail. (Shipwrighting.) A transverse rail 
which constitutes the uppermost member of a ship’s 
stern. . 

Tag. 1. A strip, having means of attachment to 


A tack- 


A purchase for 


a bag or package, and on which an address may be | 


written, printed, or stamped. 
2. A metallic binding on the end of a 
boot-lace to stiffen and prevent raveling. 
Tag-fast’en-er. A means of attach- Ce 
ing a mark, tag, or label, to a bale, 
package, or other object or merchandise. 
~ 6164 shows a number of different kinds. 
a 


are bent hooks, with barbs or catches to prevent retrac- | 


tion. 
cdeare wire clas 


pe. 
J is another form of clasp, with a metallic tag, in which the » 


end of the bow locks. 

& 4 k are tied or riveted. 

t j are two views of a plate which perforates and locks upon 
a tag. 

lis an eye with riveting-spurs. 


Fig. 6164. 


Tag- Fasteners, 


' tinuous operation. 


grstuv are tags of various kinds. 
Tag’ger. A device for removing the tag locks 


A post with | from sheep. 


Tag’gers. Sheets of tin or other plate which run 
below the gage of the box or bunch to which they 
belong, and are consequently set aside as light, and 
used for other purposes. 

Tag-hold’er. A device to attach a card or direc- 
tion to a bale, package, or trunk. See TaG-Fas- 
TENER. 

Tagl'ia. A certain system of pulleys, consisting 
of a set of sheaves in a fixed block, and another set 
in a movable block to which the weight is attached. 

Orfe cord goes around all the pulleys, one of its 
ends being fixed to a point in the system, and the 
other proceeding from one of the fixed pulleys drawn 
by the power. 

Sometimes several are combined, so that one acts 
upon another, forming a compound taglia. 

Tag-mak’/ing Ma-chine’. The machine folds 
over the edge of paper required for the tag, inserts a 
tape, strips of fiber, or a cord, or both tape and cord 
at the same time; gums the fold down upon the 
tape, punches the eyelet, prints the address, and 
cuts the tag the required width, in one con- 


Fig. 6166. 


Machine for Making Tags. 


Tag-nee’dle. A needle for securing to bales 
Fig. 6166. or bundles. The eye of the needle may be 
opened to the rear by so forcibly drawing 
the thread as to spring open the elastic 
piece which forms one side of the eye. See 
also NEEDLE, Fig. 3305; also m, n, 0, p, 
Fig. 6164. 

Tail. 1. The lower end ofa slate or tile. 

2. The end portion of:a struc- 
ture or work, as TAIL-BAY; TAIL- 
TRIMMER; TAIL-RACE (which see). 

8. (Masonry.) The end of a 
stone step which is inserted into 
the wall; such a step has usually 
a tailing of nine inches. 

4. The reverse of a coin. 

5. (Nautical.) A rope fastened 
to a block, and by which it may 
be lashed to an object. See Tat - 
BLOCK. 

Tail-bay. (Hy- 
Tag- draulic Engineering.) 
Needle. That part of a canal- 
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“Tail- Block. 


TAIL-BLOCK. 


lock between the tail-gates and the lower pond. See 
CANAL-LOCK, 

Tail-block. (Nautical.) A block whose strap 
is prolonged into a tail, which is tapered, or the ends 
may be twisted into foxes and plaited together like 
a gasket. Blocks used for jiggers have a double tail, 
made in the same manner. 

Tail-board. 1. (Vchicle.) The hind-end gate 
of a cart or wagon, © 

2. (Shipbuilding.) The carved work between the 
cheeks, fastened to the knee of the head. 

Tail-crab. (Mining.) The capstan on which 
the spare rope of the crab is wound. 

Tail-gates. (Hydraulic Engineering.) The 
lower pair of gates of a CANAL-LOCK (which see), 


Tai'lor-ing-ma-chine’. A large sewing-machine | 


adapted to a heavy class of goods. Several kinds 
of machines are made of such proportions as to 
adapt them to this work, and are illustrated under 
SEWING-MACHINE (which see), 


The Wheeler and Wilson straight-needle machine is the 
‘* House ’’ modification of the Wheeler and Wilson; preserving 
the Wilson feed, and the rotary hook in a modified form, in 
combination with a straight and vertically moving needle. 

It differs from the ordinary Wheeler and Wilson, in having 
no loop-check, or other device for detaining the loop of the 


needle thread after it’ has been cast off the hook; it has an P 


independent take-up, so that each stitch is completed before 
another is begun ; its hook moves with a varying velocity, dif- 
fering during each revolution from that of the main shaft, al- 
though it makes the same number of revolutions per minute. 
The needle is straight, and is driven by devices which cause it 
to pause entirely and move up and down with varying velocity 
at each stitch; the hook carries the upper thread around the 
bobbin, which contains the lower thread, interlocking the 


On the iron case is mounted the arm a, which holds the 
presser-bar 6 and the needle-bar c. The needle-arm d and take- 
up lever ¢ are pivoted to the arm a,and actuated by cams on 
the main shaft beneath the iron plate forming the top of the 
case. 

The upper or needle thread passes from the spool f along the 
bracket arm and by the thread-guide g, the ten®ion-pulley A, 
the controller t, the jack j, over the front end of the take-up 
lever ¢, and through the eye of the needle. The lower thread 
is wound on the bobbin B (Fig. 6170), which is placed within 
the bobbin-case, and they are held in the cavity of the hook & 
by the ring-slide, the thread being drawn out in front. 

In operating, the needle descends and thrusts a bight of the 
upper thread through the material, and then, rising to clear 
the hook-disk, it stands while the hook-point, having entered 
this loop, enlarges it by a quick motion, and carries it forward, 
at the same time the take-up descends and gives out the upper 
thread, which is drawn through the eye of the needle below the 
fabric. A half-revolution of the hook having now been quickly 
rong ip the loop cast off over the bobbin (see A, Fig. 6170), 
and the needle, being entirely out of the material, the take-up 
rises quickly and draws up 
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e loop. At the moment of draw: , 


Wheeler and Wilson’s Tailoring-Machine. 


TAIL-PIECE. 


ing up the stitch, the apparatus for securing and regulating the 
_ under tension comes into play. A part of the hook-washer pro- 
jects over the hook, and at each revolution presses upward 
against a bar attached to the frame of the machine. Through 
a hole in this bar (called the tension-finger) the lower thread 


passes. 
While the stitch is drawing up, as soon as the loop has passed 
| through the tension-finger, 
the under thread is clamped Fig. 6169. 
between the hook-washer 
and tension-finger, and is re- 
| leased as soon as the draw- 
‘ing up is completed. The | | 
under tension is regulated @ 
by a lever, which increases 
or diminishes the pressure 
upon the .hook-washer by 
being brought to bear at 
l upon one or another 
point of the tension-finger. 
The thread is drawn 
through the needle 
while it is out of the 
material, giving it an 
advantage in sewing 
leather and starched 
fabrics with a small 
needle. 
| The presser-foot may 
be flat or a wheel, and 
is hinged or attached 
by a set-screw to the 
resser-bar. vat : | 
In the Wheeler and hes — 
Wilson family ma- Hook and Feetl, without Bobbin. 
chine, the loop of one 
| Stitch is drawn up through the agency of the rotary hook in 
expanding the loop for the next stitch. In the House machine, 
each stitch is completed separately, the drawing up being done 
while the needle is out of the goods, 


Fig. 6170. 
hi 


A 


Bobbin. 


Hook and Bobbin. 


The rotating-hook differs from the ordinary Wheeler and 
Wilson hook in having a deeper cavity for the thicker 
bobbin, and in the cut m, which gives free course to 
the loop upon its pire, Rigg off and drawn up just as 
this cut revolves to the needle (A, Fig. 6170). The 
tail » of the hook overlapping the point p of the hook 
a trifle in front of it, acts as a guard in keeping off 
the bobbin-thread while the hook enters the loop of 
the needle-thread. It also draws a little thread 

the bobbin, so as to leave it slack for free play. 


Tai/lor’s Chair. A legless chair, with 
seat, back, and knee-rest (Fig. 6171), adapted 
to the cross-legged position of the 
trade. 

Tai/lor’s Shears. A large style 
\\\, of scissors used in cutting woolen 
= ||| goods. 

= Inthe example (Fig. 6172), the up- 
per blade and handle move upon a 
slotted fulcrum, which gives a draw 
* cut. The edges are kept in contact 
¢ by aspring. See also Sugars; Scis- 
, SORS. 

Tail-piece. 1. (Zathe.) The 
set-screw of the rear lathe- 
spindle. 

2. (Music.) The block of a 
violin, guitar, or similar in- 
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TAIL-PIN. 
strument, to which the Fig. 6171. 
strings are attached. re 
Tail-pin. The back- Sig | 
center pin of a lathe. oF | 
Tail-pipe. The suc- 
tion-pipe of a pump. It 
communicates with the 
pepsi through a 
clack-valve, 
and in the case 
of metal pumps » 
is intwo parts, “ | 
the upper one = 
of which has a _ a wa 


screw-thread a 

at its lower Tailor’s Chair. 

end, by which | 

it is secured to the lower part, the latter being cut | 

to a suitable length. 
Tail-race. ({ydraulic Engineering.) The chan- 

nel which conducts off the spent water from a wa- 

ter-wheel. 

Fig. 6172. 
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Tailor’s Shears. 


Tail-screw. (Lathe.) 


The serew which, ad- 


vances or retracts the back center. 
In the commoner description of lathes the back center is at 


Fig. 6174. 


the end of the tail-screw, 
but in superior lathes the 
center is formed on a plug 


Fig. 6173. 


fitted in the end of a plunger, which is simply advanced and 
retracted in the barrel of the tail-stock by the rotation of the 
screw. The back center is held to its adjustment by the set- 
screw above, 

Tail-stock. (ZLathe.) That head of a lathe 
which contains the non-rotating spindle, called the 
dead-spindle, At the other en of the lathe is the 
head-stock, in which is the Jive-spindle. The tail- 
stock is also called the dead-head, as containing the 
dead-spindle. See LATHE. 

Tail-tack/le. (Nautical.) A luff-tackle, with a 
hook in the end of the single block, and a tail to the 
upper end of the double bipete, A watch-tackle. See 

AIL-BLOCK. 

Tail-valve. (Steam.) a. An air-pump valve in 
one form of condenser, opened by the steam entering 
the condenser, but closed by atmospheric pressure 
when a partial vacuum exists in the condenser. 

b. The snéfting-valve of a marine steam-engine. 

Tail-wa'ter. The waste water discharged from 
the buckets of a water-wheel in motion. 

Tain. 1. Thin tin plate. Taggers. 

2. Tin-foil for mirrors. 

Take. (Printing.) A portion of copy taken by 
a compositor at one time. 

Take-horse. (Mining.) A vein of ore is said 
to take horse when it divides on each side of a body 
of non-metalliferous rock, called dead-ground. 
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coincidently with the tae 
| he 


TALKING-MACHINE. 
Take-up. 1. (Weaving.) That motion of the 
cloth-beam in a loom by which the web is wound up 
as fast as the weaving proceeds. The Jet-off is the 
paying off of the yarn from the beam, and proceeds 
See LET-oFrF, 


2. (Steam Navigation.) part between the 


-smoke-box and the bottom of the funnel of a steam- 


ship. 


3. (Sewing-machine.) A device in a sewing-ma- 


chine to draw upon the upper thread to take up its 
slack while the needle is rising, or resting at its 
highest point, to tighten the stitch. The indepen- 


dent tuke-up is one which acts in its own time with- 
out being actuated by the needle-bar. 

Tal'bo-type. (Photography.) A process invented 
by Fox Talbot, in which paper was sensitized by 
iodide of silver and exposed in the camera. The sur- 
face became the recipient of a latent image, which was 
developed, and was fixed by hyposulphite of soda. 
It was named by its originator, CALo- 
TYPE (which see). It is the basis of the 
present photographic process. See PHo- 
TOGRAPHY. 

Tale. A mineral which occurs in 
granular and flaky conditions; a silicate 
of magnesia, or of magnesia and alu- 
mina; usually with the addition of iron. 
See Dana’s ‘‘ Mineralogy,” ed.1868, pages 
452, 453. 

The massive is known as steatite, soapstone, or potstone; the 
foliated approaches the character of mica, from which it is 
hardly distinguishable. The distinguishing test is that the 
mor yaa of talc are flexible but not elastic; mica is very 

Asbestus, or amianthus, is another closely allied mineral, oc- 
curring in many forms, the most characteristic of which is 
fibrous. See AsBEstvs. 


Soapstone is used in slabs for stoves, and when powdered in 
composition for porcelain and for crayons. 


Tal'i-pes-ap’pa-ra'tus. Club-foot is produced 
by eversion, inversion, or retroversion of the foot ; 
and isknown as Talipes Valgus, Varus, or Equinus. 
See CLUB-FOOT APPARATUS, 

Talk’/ing-ma-chine’. An acoustic instrument 
in which articulate differences of sound are produced. 

Kempelen and Willis gained celebrity in this line. 

Ses von Kempelen, the inventor of the so-called autom- 
aton chess-player, which was only an ingenious deception, 


contrived a talking head, which contained wind-tubes and 
vibrating reeds, the latter set in motion by a bellows in the 


bust. The capacity of the machine was limited, but the fol- 
lowing words and sentences were automatically enunciated 
without the intervention of a person to tou any keys: 


Fl astronomy; Constantinople; vous étes mon amie; 
omanorum imperator ; etc. Tubes to imitate nostrils pro- 
duced ‘‘m” and ‘‘n’’? a funnel and a reed chan "er 
into ‘*z,” “sch,” and “7°? Parts of the mechan imi- 
tated the movements and action of the mouth, lips, teeth, 
tongue, palate, glottis, lungs, ete. 

Faber’s machine gives the correct pronunciation of the letters 
and elementary sounds, and enunciates phrases of six or eight 
words in the English, French, and German languages.- Air is 
forced by a bellows, through a narrow aperture, into an iron 
windpipe, and thence into an artificial glottis, from whence it 

through a vent representing the human mouth, with 
movable jaws and a rubber tongue. Pipes and rubber tubes, 
operated by fourteen levers, are arranged to produce the various 


. 


tA 


TALLOW-CAN. 
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TAMBOURINE. 


sounds. The voice is shrill, monotonous, and unnatural, but * accordingly an order was given that they should be burned 


in a majority of instances strikingly correct. Laughter is 


caused by a separate lever. 

Tal/low-can. A vessel to hold melted tallow 
for lubricating purposes. 

Tal/low-cup. A lubricat- 
ing-device for Journal-boxes, 
etc., in which tallow is em- 
ployed as the lubricant. 


In that illustrated, the tallow is 
introduced through the aperture a, 
and steam admitted through the 
hollow valve-stem 4; this melts the 
tallow, and when the upper valve 
is open, as shown, forces it down 
into the lower part ¢ of the cup. 
On raising the stem, the upper valve 
is closed and the lower one d is 
opened, permitting the tallow to 
flow on to the part to be lubricated, 
the steam-opening in the valve- 
stem being closed by means of the 
screw-threaded rod ¢«. /f is the 
steam-escape opening. 


Tal'ly. <A notched stick 
employed as a means of keep- 
ing accounts. 


Fig. 6176. 


, een 


Tally-sticks were used in ancient 
Egypt; one is in the Abbott Mu- 
seu, New York. They were also 
employed by the Athenians. | 

In England they were long issued | 
in lieu of certificates of indebted- 
ness to creditors of the state. In 
1696, according to Adam Smith, 
this species of security was at 40 to 60 per cent discount, and 
bank-notes 2) per cent. 

Besides accounts, other records were formerly kept upon 
notched sticks, as almanacs, in which red-letter days were 
signified by a large notch, ordinary days by small notches, etc. 
Such were formerly common in most European countries. The 
Runic Clog-Almanack and the Saxon Reive Pope are of this 
class, and yet exist in Sweden, and in Staffordshire, England. 

Somewhat similar was the ancient Briton Coelbren y Beirdd, 
the ‘* billet of the signs of the bards.”’ 

The mode of keeping accounts by tallies was introduced into 
England by the Normans, 1066. | 

Seasoned sficks of willow or hazel were provided, and these 
were notched on the edge to represent the amount. 

Small notches represented pence; larger, shillings; still | 
larger, pounds; proportionately larger and wider, were 10, 


Fig. 6177. 


Tallow- Cup. 
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Exchequer Tally. 


100, 1000 pounds. The stick being now split longitudinally, 
one piece was given to the creditor, and the other was laid 
away as a record. When an account was presented for pay- 
ment, the voucher was compared with the record. 

When paid, the tally and counter-tally were tied up together 
and laid away, accumulating for a long series of years. The 
history of the final abandonment of the system, and the catas- 
trophe to which the disposition of this accumulation of rub- 
bish led, is related by Charles Dickens, in a speech in favor of 
political and official reforms : — 

‘* Ages ago a mode of keeping accounts in the Exchequer, by 
means of notched sticks, was introduced. In the course of 
time the celebrated Cocker was born and died ; then Walking- | 
hame, the author of the ‘Tutor’s Assistant’; then a multi- | 
tude of accountants, actuaries, and mathematicians, who dis- | 
covered and published means of account-keeping by ordinary | 
arithmetic, far more ready, and which, in their every-day trans- 
actions, everybody used ; but official routine looked upon these 
notched sticks as a of the Constitution, and the Exchequer 
accounts still continued to be kept by these willow tallies. 
But, toward the end of the reign of Geo ITI., it occurred 
to some innovating and revolutionary spirit to suggest the 
abolition of this barbarous custom, and immediately all the red 
tape in all the public departments turned redder at the idea of 
so bold a conception ; and it was not until the year 1826 that 
the custom of keeping these Exchequer accounts by willow 
tallies ceased. In it was found that a large accumulation 
of these tallies had grown up in the course of time, and the 
question arose what was to be done with these old worm-eaten, 
useless bits of wood. 

‘* They were housed at Westminster. Common-sense would 
have suggested that they should be given for firewood to 
some of the poor miserable people who abounded in that 
neighborhood ; but official routine could not endure that, and 


| the priestess, and sister of 


privately. They were burned ina stove in the House of Lords ; 
but the stove being overheated by them set fire to the paneling 
of the room, the paneling set fire to the House of Lords, the 
House of Lords set fire to the House of Commons, and the two 
houses were reduced to ashes.”’ 

See also Clark’s Commentary on Revelations ii. 17. See also 
BaLLoT; ABACUS; ARITHMOMETER. = 

Tal/on. 1. (Architecture.) A form of molding, 
the same as OGEE (which see). 

2. *(Locksinithing.) The shoulder on the bolt 
against which the key presses in shooting the bolt. 

Ta‘lus. A slope : — 

1. Of an embankment or earthwork in civil or 
military engineering. 

2. Of a wall having a battering face. 

3. A sloping heap of fragments at the base of an 
escarpment. 

Ta/lus-wall. (Masonry.) A wall inclined on 
its face, either by decreasing its thickness toward 
the summit or by leaning it against a bank, as a re- 
taining or breast wall. 

Tam/bour. 1. (Fubric.) <A species of embroid- 
ery in which threads of gold and silver are worked 
by needles in figures of leaves and flowers upon a 
silk stuff stretched over a circular frame, called a 
tambour-frame. This resembles a drum-head, and 
thus acquired its name. French tambour, ‘‘a drum.” 

2. A Drum (which see). 

Tam’bour-ine’. (JMusic.) An instrument of 
pect resembling a shallow drum with one 

ead, and surrounded by small bells. 

It is also known as the tambour Basque, and is a favorite in- 
strument of the Italian ts, the gy peles, and Basques. It 
is played in three te by striking ; by rubbing its parchment 
with the ends of the finger, which gives a tremulous sound, and 
a jingling of the bells in the edge ; by continuous rubbing with 
the thumb, which gives a wild, trembling sound. 

The peculiar song of some insects, as the katydid, is produced 
in an analogous manner by the rubbing — of their wings. 

On a sculpture at Dendera, in Egypt, is shown a musician 
playing on the tambou- 
rine. The Egyptian mode 
of playing was similar 
to the modern ; and from 
the tion in which it is 
held after striking, it is 
thought to have had the 
same tinkling disks in the 
rim. Among the ancient 
Egyptians its shapes were 
very various. 

The timnbrel of Miriam, 


Fig. 6178. 


Moses and Aaron, was, no 
doubt, an Egyptian in- 
strument. Sheand her at- 
tendants played on tim- 
brels and sang the anti- 
phone to the song of Moses 
and the con ion. 

She ‘‘ took a timbrel in 
her hand, and all the 
women went out after her with timbrels and with dances.’ 

The ladies are now excluded from participation in Hebrew 
religious rites. The tabret, or timbrel, probably resembled the 
dasabooka of the Arabs, —a sort of tam-tam, or hand-drum ; 
the tympanon of the Greeks. 

Euripides celebrates “ the skin-stretched circle of the tam- 
bourine of Phrygia, of the great mother Rhea.”’ : 


Fig. 6179. 
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TAMINE. 


The modern Arabian deff does not differ materially from the 


Euro - It hasa number of tinkling disks of metal set in 
slots in the rim, and is played by thrumming and shaking. 

The name is derived from the Arabic a/tambor, and immedi- 
ately is the diminutive of the French tambour, being considered 
a shallow drum with one head. 


Tam/ine. Woolen cloth; tammy. 
synonymous with tawney. 


Sometimes 


Tam'is. (Fabric.) «a <A thin woolen stuff, 
highly glazed. Taminy. 

4. A strainer or bolter. 

Tam'my. (fFabric.) A glazed worsted cloth 


used for ladies’ gaiters ; also for a straining cloth. 

Tamp’ing. 1. (Smelting.) Stopping with clay 
the issues of a blast-furnace. 

2. (Miliary Mining.) Packing with earth, sand- 
bags, ete., that part of the ming nearest to the 
charge to increase its effectiveness in a given direc- 
tion. 

3. (Blasting.) a. Filling up a blast-hole, above 
the charge, so as to direct the force of the explo- 
sion laterally and rend the rock. 

b. The material used fof the above purpose ; it 
may be fragments of stone, earth, sand, or even water. 


Lieutenant-General Sir John Burgoyne, of the English Engi- 
neers and Inspector of Fortifications, states that the desideratum 
in tamping is to obtain the test possible resistance over the 
charge of powder; if it could be made as strong as the rock 
itself, it would be perfection. 

a. The different materials employed for tamping are : — 

The chips and dust of the quarry itself. This is what is most 
commonly used, unless there be stone in it that strikes fire. 

b. Dry sand poured in loose, or stirred up as it is poured in, 
to make it more compact. 

General Burgoyne cites the favorable notice of sand in this 
connection, in the memoir of the works at Cherbourg, and also 
by a writer in the Journal of the Franklin Institute. 

He also cites the experience of General Pasley, of the English 
Engineers, who condemns sand as utterly unfit. 

An extended series of experiments were made in the granite 
of pet Kingstown Harbor, Ireland, in which sands of vari- 
ous q ties and fineness were tried, as against the baked clay. 
The results of the experiments were all unfavorable to the sand. 

e. Clay, well dried, either by exposure to the sun or by a fire. 

d. Broken brick. It is used in small pieces and dust, and is 
improved by being slightly moistened with water during the 
ramming. It is pronounced inferior to the dried clay. 

Several mechanical devices to assist in tamping have been 
suggested. The evident one would be a mere plug ofa pres 
shape, and driven into the hole. The most satisfactory of these 
devices has been an iron cone, with arrows around it, driven in 


as wedges. Another plan isa barrel-shaped plug, with a groove | 


for the passage of the fuse. In a third instance, the iron cone 
was secured by tamping above it. 


Fig. 6180. 


:* Tamping Cones and Plug. 


a, tamping-cone. b, tamping-plug. c, tamping-cone. 

Tamp'/ing-bar. (Blasting.) A bar of copper, 
brass, or wood, used in driving the tamping upon 
the charge in a blast-hole. Iron is to be avoided, as 
it sometimes strikes fire against a flinty or gritty 
piece of the tamping. See BLASTING-TOOLS. 
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| into cold water. 


TAN-EXTRACTOR. 


Tamp’ing-ma-chine’. (Pipe-making.) A ma- 
chine for packing clay or the material for artificial 
stone into a mold. See SronE-PIPE MACHINE. 

Tamp'ing-plug. A stopper for a hole in which 
a blasting-charge has been placed. It usually con- 
sists of a cone with barbs, or of a set of wedge- 
shaped blocks, which jam by the pressure from be- 
neath. 

Fig 6182 is a tamping and blast plug, for splitting logs and 
stumps. The barrel is inserted into an auger- 
hole in the wood, and the contained charge 


exploded by drawing off the spring-hammer 
with a cord. 


Fig. 6181 


Fig 6182. 


SACO AGT IEE 


Tamping- Plug. Tamping and Blast Plug. 
Tam'pon. (Surgical.) <A plug or stopper, of 
rag, sponge, ete., used in stopping hemorrhages. 
Tam/-tam. «a. The Oriental drum, consisting of 
a gourd covered with a lizard’s skin. 
b, A Chinese gong. | 
The composition, according to Klaproth, is, — 


Copper 
Wis iiadsy hekadres Riraeeaaencasy See Kkess 22 — 100 
It is cast, and then tempered by being plunged, while hot, 
The effect is the reverse of that with iron, as 
the metal is less brittle, and will bear the hammer. 
The action of the hammer is to put the metal on a strain, the 
head having a tension like that of a drum. 


ee 


Fig. 6183. 


Apparatus for Desiccating Leached Tan. 


Tan-bark Des’ic-ca’tor. A machine for dry- 
ing leached tan-bark. It has an endless apron 
passing through a hopper placed over the leaching- 


Tamp'ing-ir‘on. A tool, prudently made of| trough, which carries the leached bark to another 


copper, by which the tamping is wadded down upon 
the cartridge or charge in a hole, for blasting, It is 
sometimes called a driver. A tamping-bar. 


hopper, the latter feeding it between two hollow 
heated rollers which express the liquid. 
Tan-ex-tract/or. A leaching device for extract- 
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in said tank to the action of beaters, elevated and 
passed through a series of leaches, where it is washed | 
repeatedly until all the astringent properties con- | 
tained therein are taken up by the wash. 

Fig. 6185 shows an apparatus for making extracts 
from bark or other substances. 


Fig. 6185. 


Apparatus for Making Extracts. 


or secondary tank and two sets of squeezing-rollers 
combined with the crushing-rollers, saturating-tank, 
and elevator, so that the astringent qualities will be 
disengaged and the pulp left finally in a condition 
to be used as fuel. 

Tang. The shank of a knife, chisel, file, etc., 
which is inserted in the | 
haft. 

Tang-chis’el. A chisel] 
with a tang for insertion in 
a handle ; in contradistine- 
tion to a_ socket-chisel, 
which has a hollow tang to 


Fig. 6186. 


Tang- Chisel. 


receive the handle. 
Tan’'gent-gal’va-nom’e-ter. One in which the | 
length of the astatic needle employed is so short, in 
comparison with 
the diameter of. 
the surrounding | 
copper Ee | 
through  whie 
the current to be 
measured is 
passed, that the 
intensities of 
currents may be 
regarded as pro- 
portional to the 
er of the 
angles of deflec- 
tion of the nee- 
dle. The tan- 
gents in this case 
serve as a direct 
meastre of the 
comparative in- 
tensities. 
Fig. 6187 


Fig. 6187. 


repre- 


Tangent -Galvanometer. 


strument, in which | 
two conducting rings are employed, the needle, in a case pro- 
vided with a graduated circle, being supported centrally be- 


tween them. 
Tan'gent-scale. (Ordnance.) 


A species of 
breech-sight for cannon. 


Its base has a curvature 


The bark is | 


\ natural tangent of the elevation in 


It has an additional | 


sents Gauan’s in- | = 


corresponding to the circumference of the breech of 

the gun, and its face is cut into steps is tag poe | 
to angles of elevation. The proper hight for eac 
step is found by same pele the 

Fig. 6188. 

degrees by the distance between 
the base-ring and muzzle-sight. In 
using the scale, the required ver- 
tical line is brought to coincide 
with a longitudinal line at the 
upper part of the breech, and the 
top of the front-sight is viewed 
over the center of the step, the breech being raised 
or lowered until the face of the step and top of the 
front-sight are in the same horizontal plane. 

Tan’gent-screw. An endless screw tangentially 
attached to the index-arm of an instrument of pre- 
cision, enabling a delicate motion to be given to the 
arm after it has been clamped to the limb, and per- 
mitting angular measurements 
to be made with greater exact- 
ness than could be done were 
the movement entirely effected 
by hand. 

Tan'gles. (N«autical.) <A 
device used in dredging, for 
sweeping the sea-bed for ob- 
taining delicate forms of marine 
life, too small or frangible to be 
obtained by ordinary dredging. 
The tangles, in a coarse form, has long been used in 
the sponge and coral fisheries. 

It consists of a bar 3} feet long, supported on runners, and 
serving to drag after it a seriesof niasses of hemp, each of which 
isa sort of mop. The fibers of the hemp entangle the smaller 
crustaceans and many of the more minute and delicate forms of 


marine life without breaking or injuring them as the dredge is 
apt to. Chains which are wrapped in the hempen swabs by 


Tangent- Seale. 


| their weight serve to keep the latter down to the work. Star- 


fishes and sea-urchins, being prickly, are most readily caught 
by the tangles; in frequent instances immense masses of them 
are thus swept up and brought to the surface. See TRAWL. 
Ta/nite. The trade name of a cement of emery 
and some binding material, used as a compound for 


grinding wheels, disks, laps, and in other forms. 


Ta’nite-shap/er. A device for shaping and 
eee molding-bits, cutters, saws, and other 
wood-working tools. 

It has a set of six emery-wheels, running between journals, 


and one overhung-wheel, all turning on a common spindle. 
The rest a may be fixed so as to work on either side of the table, 


Tanite Shaper and Sharpener. 


or transversely thereto, and the rest }is — to grind any 
desired hevel upon the overhung-wheel. e latter is specially 
intended for sharpening and gumming saws, : 
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TANK. 


Tank. A vessel of large size to contain liquids. 
1. (Railroading.) a. - 
contains the water. The tank varies in size, accord- 
- ing to the power of the engine, and is from 500 to 
1,600 gallons in capacity. See LocoMOTIVE. 
b. A reservoir from which the tank of the tender 


is filled. 
Tanks for supplying locomotive-tenders with water are, when 


practicable, erected alongside of the track. They are generally 
made of wooden staves, like a large cask or tun, and supported 
Fig. 6190. 
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Elevated Railway- Tank. 


on a framework of wood, or upon a foundation of masonry. In 
Fig. 6190 the water flows into the tank from a stream or pond 
at a higher level, or is forced up by a pump, and is conducted 
bya ya a directly into the man-hole of the tender. The 
ut is usually attached to the tank by a hinyed joint, so that 

it may be lowered to supply the water to the tender and then 
lifted out of the way of the 

Fig. 6191. engine and train. It is usually 
counterbalanced by a weight 
attached to a rope leading 
over a pulley at the upper 
part of the tank. A valve 4, 
operated by a rope easy of 
access to the engineer, per- 
mits the water to flow when 


vity. 
Oyen there is no room for 
~~. the tank near the track, it is 
+ placed in any convenient po- 
WS sition at some distance from 
a oe it, and the water conveyed by 
oe eee a pre to a water-crane (Fig. 

Water- Crane. 6191) located at the station. 
This consists of a vertical pipe 
a, with a horizontal branch > arranged to be swung around over 
the man-hole of the tender. It is preferable to have both pipes 
turn upon a joint at c, below the surface of the ground, as there 
is then less risk of freezing. The water is cut off at pleasure by 
a valve d operated by a hand-wheel e. 

2. (Nautical.) Tanks for ships’ use should be of 
galvanized sheet-iron ; are usually rectangular in 
pe four feet square, and from four to six feet deep. 

ey hold from 400 to 600 gallons. A gallon is 
.1604 of a cubic foot. They are stowed at the bot- 
tom of the hold on a skeleton floor. Each has a 
man-hole in the top, and its shape is adapted to the 
part of the hold which it is intended to occupy. 


3. (Petroleum.) The large development of the 
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. Moody Floating - Tank. 


Se 


hat part of a tender which | 


| direct communication between the in- 


it is raised, and closes by its | 


__'ing throtgh which the 


petroleum industry has given rise to various tanks, 
particularly designed for that class of oils which, in 
consequence of their combustible character, require 
particular care for their safe keeping. See OIL- 
| TANK, page 1558. 
Some of the larger tanks for the storage of petroleum partake 
| of the character of cisterns beneath the ground or floating in 
water. The main effort of ingenuity has been to prevent access 
| of fire to the contents. 


Moody's tank (Fig. 6192) has a dome upon its top from which 
extends a tube which terminates under water. By this means 


terior of the tank and the open air is 
avoided. See also Om-TaNK,: Figs. 


Fig. 6193 


Fig. 6193 shows the arrangement 
of Snyder’s oil-tank for transporta- 
tion ; the valve-rod comes up through 
the dome to the level of the locked 
cover of the dome. See TANK-CAR; 
OIL-CAR. 


4. The term tank is also ap- 
plied to a chamber or vessel in , 
which a liquid is stored for dis- ; 
pensing or occasional use, as | 
with oil, molasses, vinegar, 
wine, spirits, and other articles \ 
kept in stock, for sale in meas- ' 
ured quantities. 

Some of these are so large that the 


liquid may be dipped out, but usually 
it is drawn by a pump,as in Fig. 3370,° 
pege 1547, or by a faucet, as in Fig. 
85, page 1557. See O-can; OIL- 
TANK, in which three cuts occur. ’ 
Fig. 6194 illustrates the ‘‘ cabinet "’ oil-tank, for stores, work- 
shops, etc. It may be placed on an upper floor of a building 
and filled from the casks in the 
= cellar beneath by a pump and 


hose. 
Fig. 6195 is another form of cab- 


inet-tank. It is provided with a 
sink for retaining the drippings, a 


Fig. 6194. 


Snyder's Ou- Tank. 


ee 


pump, and a gage-rod, by which any shortage may be readily 

detected when the contents 

of a barrel or other vessel Fig. 6195. 
| are emptied into it. ; 


5. (Soda-water.) A 
vessel used in measur- 
ing and dispensing sir- 
ups in soda-water appa- 

| ratus. 


To the glass vessel A is 
cemented a glass measur- 
ing-chamber D. The open- 


“, vessel is charged is not 
4 seen in the drawing. 
4 | When the rod is 
44 lifted by the han- 
14 J} dle J, the rubber 
FZ F closes the upper 
opening in the 
_measuring-chamber D and 
allows the liquid to be dis- 
charged at the opening E, 
| the hollow rod B and its 


le’ 


Hf 
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Oil- Cabinet. 
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TANK-LOCOMOTIVE. 


opening C serving as a vent for air to enter. When the rod is | 
dropped, the washer H closes the opening E, and the chamber | 
D again fills, the air in the measur- 
Fig. 6196. ing-chamber passing into A and col- 
y lecting above the sirup. The rod B) 

is of hard rubber or wood, as the 
sirup is not allowed to come in con- | 
tact with metal. 


6. (Gas.) The cistern of a 
gas-holder, in which the lower | 
edge of the~inverted chamber 
is beneath the water-surface, 
22 forming a seal for the gas. 

| See Fig. 2178, page 951. 

| Tank’ard. A large drink- 
ing-cup ; or a covered pitcher 
| from which wine is poured into 
| cups. 

Properly, a large drinking-vessel, 
from which persons drank in suc- 
cession, passing it around the table 


Aaa 


4\\ In classical times, and during the 

4-/ «Middle Ages, it was a mark of inti- 

macy to drink in this way, and a 

= mark of condescension or politeness, 

Matthews’ Sirup-Tank. as the case might be, on the part of 

the head of a feast to offer it. Not 

like the equally festive but less familiar wassail-bow/l, from 
which the negus, or punch, was ladled 


‘* At wakes and wassails.”’ 


Ourselves do well remember the loving-cup with which 
worshipful master pledged his guests and his lodge, and then, 
wiping the brim, laid the napkin in the handles, and passed it 
to the next, and so on around the table. 

The peg-tankard seems to have been ordered by Edgar, a man 
of little merit, and not strong in the head any way: pins in the 
wooden tankard divided the drinks. ‘ Betsy, wotever you do, 
drink fair.” 

The canons allude to it: — 

x ee presbyteri non eant ad potationes, nec ad pinnas 
ibant.” 

As the tankard held two quarts,and there were eight pins, 
the allowance was near half a pint to each, which might do if 
the brew were stiff. The moral was not very evident, for if any 
one went beyond the pin he was obliged to drink again. A fine 
tankard at Wardour Castle has on the lid the Virgin and St. 
John, one on each side of the cross, and the twelve apostles 
round the cup. Worshipful company. 

‘Of drinking-cups, divers and sundry sorts we have, some of 
elme, some of box, some of maple, some of holly, &c. Mazers, 
broad-mouthed dishes, noggins, whiskins, piggins, crinzes, ale- 
‘bowles, wassel-bowles, court-dishes, tankards, kannes, from a 
pottle toa pint, from a pint toa 

ll. Other bottles we have of 

eather, but they are most used 
amongst the shepheards and 
harvest people of the Country ; G 
small, jacks we have in many 
alehouses of the citie and sub- 
urbs, tipped with silver, besides 
the great black-jacks and bom- 
bards of the court, which when 
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Tank- Locomotive. 


the Frenchmen first saw they reported at their returne into 
their Countrey that the Englishmen used to drinke out of their 
bootes ; we have besides cups made of hornes of beasts, of 


cocker nuts, of goords, of the eggs of ostriches ; others made 


of the shells of divers fishes brought from the Indies and other 
places, and shining like mother of pearle. Come to plate, every 
taverne can afford you flat bowles, beakers ; and private house- 
holders in the citie, when they make a feast to entertaine their 
friends, can furnish their cupboards with flaggons, tankards, 
beere-cups, Wine-bowles, some white, some percell guilt, some 
guilt all over, others without of sundry shapes and qualities.” 
—Heywoop’s Philo-cathanista, or the Drunkard opened, dis- 
sected and anatomized,” quarto, London, 1635, p. 45. 

Drinking-pots of wood, with wooden hoops, are yet used in 
some parts of Britain. 

A large drinking-glass was found in a Roman-British barrow, 
in Kent, England; a stained-glass one was excavated from & 
similar situation. Bede, Luitpraud, and Fordem reeord them, 

The grace-cup-was handed round at the end of a meal. 


Tank-car. (Railway Engineering.) A large tank 
Fig. 6197. 


mounted on a platform- 
truck, for carrying pe- 
troleum or other liquid. 

They are made in 
many forms, either of 
staves or of boiler-iron, 
usually the latter. 

In the example, the cy- * 
lindrical tube is bellied mid- 
way between its ends and on 
its lowest side. The tank has heads, a filling-gage, a safety- 
dome, and discharge-} , Which latter is at the convergent 
point of the bellying or lowest portion of the tank. See also 
OIL-TANK ; TANK, 3. 

Tank-en’gine. (Ruilroading.) <A locomotive 
which carries the fuel and water it requires, thus 
dispensing with a tender. See TANK-LOCOMOTIVE. 

ank-lo-co-mo'tive. (/iailway Engineering.) 
One having a tank or tanks enabling it to carry a 
murply of water sufficient for its own consumption 
without a tender. Such are used for yard-engines, 
for side-lines of limited length, and for ascending 
grades with moderate loads. The boiler and ma- 
chinery are carried on the driving-wheels, and the 
variable weight of water and fuel on the tank-truck,. 

That illustrated is mounted on two bogie frames, the front 


Oil- Tank Car. 


Fig. 6198. 
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TANK-PUMP. 


one supporting the locomotive and the rear one the part in 
which the tank and coal-bunkers are located. 

Engines of this kind have been employed on the Howland 
and Aspinwall road, overcoming gradients of 2964 feet to the 
mile, and on various other roads of from 3 to 5 feet gage. 

6199 illustrates an engine constructed from the designs 
of M. Vaessen by the Sociéte de St. Leonard at Liege. This en- 


Fig. 6199. 


French Tank- Locomotive. 


gine is intended for the ascent of steep inclines and traversing 
sharp curves with a train on what M. Vaessen calls the univer- 
sal system, patented by him. It was built for the Chemin de 
Fer Isabelle I], in Spain) The cylinders 
are 1811 inches diameter and 24.16 
inches stroke. The four driving-wheels 


2 feet 114 inches, diameter. 


Fig. 6200. 


Direct-Acting Tank Steam- Pump. 


Tank-pump. A form of steam-pump for the 
specific use. 

Tank-valve. (Railway Enyineering.)° A form 
of valve used in locomotive water-supply tanks, for 
admitting water to the 
discharge-pipe. 

In the “pans the djs- 
aa a is telescopic, 
and is connected by a uni- 
versal joint at 5 tothe short | 
pipe c, so that it may be 
swung ‘laterally and raised or 
lowered by the chain d which 
passes over pulleys at the to 
of the tank, and is provide 
with weights, nearly coun- 
terbalancing the weight of 
the pipe. The interior 
clack-valve e¢ is inde- 
pendently raised by 
the cord / attached 


Tank- Valve. 


to the lever g, which has a connecting-rod leading to the was 


Tank-ves’sel. <A vessel whose hold forms a cis- 
tern for carrying molasses, oil, or other liquid. <A 
‘ 
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are § feet 2 inches, and the truck-wheels | 


TANNING. 


brig constructed on this plan discharged her cargo 
of 88,000 gallons of molasses by means of pumps 
| and hose leading 
| i i into the reservoir of 
F = a refinery, was re- 
= | filled with Cochitu- 
ate water,and sailed 
again from Boston 
within 27 hours af- 
ter herarrival. See 
Fig. 3376. 
2° =6rTan’ning. Tan- 
ning 1s an opera- 
tion which com- 
bines with the 
substance of the 
skin any 
other com- 
ound which 
as the 
pepeey of 
rendering 1t 
im putresci- 
bleand elas- 
tic. The agent most generally employed is a soluble 
vegetable extract termed tannin, which forms insol- 
uble compounds with the albumen, gluten, gelatine, 
and other components of the skin. 


Tannin is yielded by the bark of oak, willow, and many other 
trees (see list, page 2493). The bark of oak is by far the most 
usual source of tannin, Catechu, valonia, and many other in- 

spissated vegetable extracts are also used. 

Another class of agents which fortify the fibrous portions of 
skins against the joint attack of warmth, air, and moisture are 
minerals which seem to act as preservative salts on the gelatino- 
fibrous structure of the skin. Such are alum and salt, and 
copperas. See TAwIna. 

It is difficult to determine the origin of this art, and it is 

somewhat confused by translating words referring to hides as 
if they meant tanned hides, that is, leather. 

Skins and raw hides were first used and were afterward soft- 
ened by means probably substantially similar to those adopted 

_by the North American Indians. The art was reduced to a 
scientific basis by Sir H. Davy. 

The pounding of skins, and sewing them a} 
_ them, or filling them with tanning or tawing liq 
_in the ancient paintings of Kourna, Thebes, 
| Simeon of Joppa was a tanner, and dwelt by the seaside. 
_ Elijah and John Baptist wore leather girdles, perhaps raw hice. 
Strabo refers to the dresses of the Massaytan islanders as be- 

ing of bark, owing to their having no cattle, and also to the 
skins used by other people. Pliny’s statement of the materials 
_ used in treating leather shows that both the tanning and tawing 


operations were practiced. ' 
penis, bark of pome- 


and inflating 
uor, is shown 


Alum, sulphates of iron and copper, 
granate, lotus, wild-vine roots, leaves of sumac, erythron, Rhus 
| coriaria, and many inspissated juices. 
| The Saracens used alum. Du Cange mentions bark-mills and 
ground bark. 
| Theart of tanning, though practiced immemorially in Europe, 
undoubtedly originated in the East, which, until very recent 
| times, had almost a gag of the finer kinds of leather. In 
1730, a man was sent from France to the Levant to learn the 
process of morocco manufacture, and in 1749 the first European 
_morocco manufactory was established at St. Hippolyte, in Al- 
_ 8ace; the art was not fairly developed in France before 1797. 
This manufacture was subsequently introduced into England 
and Germany. In 1761, McBride of Dublin, and, in 1770, 
Johnson, introduced the use of dilute sulphuric acid for swell- 
ing the hides. 
umac was used in the first half of the eighteenth century, 
divi-divi, from Caraceas in 1768. Catechu at a much later 
riod. Steam-heating vats seem to have originated in America, 
| but formed the subject of a French patent of 1822. The quick 
| process was proposed by McBride in 1759, but he extracted the 
_tanning material with lime-water, It was not until 1793-05 
| that the active principle requisite to the success of the process 
/— tannic acid — was recognized by Deyeux and Seguin of 
Paris. It was rendered practical by Fay in England, 1790, and 
| Seguin in France, 1795, and improved by Desmond, Brewin, 
Cant, and Miller. In 1839 the use of lime from gas-purifying 
works, previously suggested by Professor Boettger of Frankfort, 
introduced into Berlin. 
Half-dried sole-leather was formerly rendered compact and, 
' to some extent, flexible, by being beaten by hand with ham- 
mers. In Switzerland, as early as 1800, water-power hammers, 
and, subsequently, stamps were employed. In 1842, Berendorf 
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of Paris invented pressing-stamps, which were supplemented | 
by Hurvey aud Debergue with a roller, which effected the same 
purpose by its beiug rolled back and forth over the leather. 

Fresh-slaughter hides are washed and scraped on the flesh 
side; salted hides are sometimes scraped, but dry hides do not 
require this treatment. Each of the latter kinds is soaked in 
water 10 or 14 days, and occasionally rubbed or beaten to supple 
them. 

The skins are then placed in pits containing lime-water of 3 | 
or 4 different degrees of strength; they are gradually trans. | 
ferred from the weaker to the stronger solutions, until, in the 
course of two or three weeks, the lime has dissulved the hair- 
sheath and, by combining with the fat, formed an insoluble | 
soap. They are handled, that is, taken from the pits, and | 
allowed to drain for an bour or two each day. When the hair 
is readily separable, they are removed from the pit and scraped 
upon the deam,a stand having a rounded upper surface, with | 
the unhairing-knife (this is a curved, two-handled scraper, fit- 
ting the convexity of the beam); the hair comes off easily, its 
removal leaving a vrata. Flesh and fat remaining on the other 
side are cut off with the fleshing-Anife, which has a sharp con- 
vex edge; this process is termed firshing. The hides are then 
washed in water, scraped, to get rid of adhering lime, the ears | 
and projecting parts cut off, when they are ready for the tan- | 
pit. The use of lime is objectionable, as it dissolves portions { 
of the skin which would make good leather, makes the surface | 
unequal, and interferes with the action of the tan. Various | 
plans have been tried to avoid its use, among others smoking, | 
causing an incipient fermentation which loosens the bair; 
piling the hides together and covering them with spent tan or | 
litter, and allowing partial putrefaction to take place; and ex- 
posing them to air, kept constantly damp by the spray of water. | 
In some cases weak acids are used, as very dilute sulphuric 
acid, sour milk, pyroligneous acid, fermented barley, rye-water, 
and bran; the two latter are sometimes used after liming. | 
The effect of weak acids is to swell the pores, enabling the tan- 
ning liquor to penetrate them more readily. This process is 
termed raising: the liquid commonly employed consists of 1° 
part sulphuric acid to 1,000 parts water. A moderate heat is | 
applied, and the process is completed in 24 hours. 

A new English process to open the pores and render the tan- 
ning by bark more expeditious, — 

1. Remove hair and particles of flesh. 

2. Cleanse from the action of lime. 

8. Place in a vat, flesh sides up, and cover each hide with 
bran, in quantity varying from 6 to 14 oz. to each hide, accord- 
ing to size, and cover with water. 

4. Ferment. This will take two days or more, according to 
the weather. 

5. Remove and scrape. 

6. Steep in a vat, with 5 pounds ground Italian mustard and 
6 pounds barley-meal to each 100 weight of hides. Here they 
remain from 24 to 48 hours, according to size. 

7. Hang up to partially dry, and then proceed with the pro- 
cess of tanning by bark. 

The tan-yard contains a number of wooden-lined vats, whose 
tops are level with the surface of the ground. Into these the 
hides and the ground bark, or ooze previously extracted there- 
from, sre put. In the old method the alternate layers of hides 
and of bark were placed in the pits, which were then filled up — 
with water. When the strength of this appeared exhausted, 
the vat was emptied and supplied with fresh bark and water ; 
this was repeated many times, the process occupying as nuch 
as 15 months. It, however, produced superior leather. 

It is now customary to prepare the oozes and conduct them 
to the vats by pipes. The process consists in passing water 
through a stratum of the ground bark, until all its soluble 
matters are removed. Usually cold, but sometimes hot or tepid | 
water is employed. Steam is conducted by a pipe beneath a | 
pit containing the tanning material and water, and provided 
with a perforated false bottom, through which the extract per- | 
colates and is drawn off. In another method nearly spent bark | 
is dizested in water, at a moderate heat, and the weak ooze is 
transferred to a pit containing bark which is less spent, and 30 
on until it is finally pumped into a pit filled with fresh bark. 

It is common to introduce the skins into nearly spent ooze | 
and transter them successively to those which are stronger. 
Those in which the tanning is effected are called handler-liquor; 
stronger oozes, used for giving the bloom on the surface, are | 
termed /ayer-liquor. 

The skins are usually placed in horizontal layers, but are 
sometimes suspended vertically. In the process of Aandiing, 
the hides are taken out with blunt-pointed, long-handled hooks, 
placed one over another, on a sloping rack over an adjacent pit, 
and permitted to drain for one or two hours. 

When ooze instead of bark is employed, the hides are bandled 
frequently. 

By one plan, the skins are handled twice a day in the first 
liquor: once in two days in the second liquor; aud once a 
month in the third liquor. 

To save the trouble of handling by hooks in and out of the | 
pit, varions devices have been introduced. Several are illus- 
trated under TANNING-APPARATUS. 

1. (Keasley, 1845.) The hides are suspended from the bars 
of a frame which is periodically lowered into the liquor and 
raised therefrom. 


being placed in an earthen pot and heated to about 95°. 


2. The hides are temporarily tacked together, so as to form a 
chain, which is passed down into the vat and then up overa 
roller, by which they are kept in continuous motion. 

8. (Caysiwell.) The hides are arranged in a vat, laid flatly, 
except that the edges are a little raised to give the bide a dish 
form. The hides are packed in sawdust, and the ooze admitted 
above is allowed to percolate through the hides and sawdust, 
passing off at the botton1. 

4. (Spilsbury, 1831.) Each hide is clamped in a rectangular 
frame, its edges being so nipped as to make it water-tight. 
Two frames are so clamped together as to make a thin water- 
tight bex into which the ooze is admitted, to percolate through 
the hides, by hydrostatic pressure, 

5. (Drake.) The hide is sewed up to form a bag, into which 
the ooze is admitted from an elevated cistern. The bags may 
be suspended in a vat of ooze. 

6. (Knowles and Duesbury.) Hides are placed in a vessel 
from which the air is withdrawn by an air-pump. The ooze is 
then admitted under hydrostatic pressure and forced into the 

res, The process is repeated with ooze of constantly increas- 
lng strength. 

1. (Herapath , 1837.) Hides are sewed together Into an endless 
band, and are passed between rollers, as they are removed from 
one pit to another. The object is to press out all of the ooze 
and open the pores for the reception of the ooze of the next pit. 

8. (Squtre.) Hides are placed in a horizontal cylinder, four 
fifths full of hides and hot ooze. The cylinder rotates at the 
rate of 6 or 8 revolutions per minute, and has interior ledges to 
tumble the hides as it rotates. The ooze is renewed from time 
to time, but fresh bodies of atmospheric air are excluded. 

9. (Nossiter, 1844, English.) Each hide is contained fn a 
frame which occupics a horizontal position in the pit of ooze. 
The frames are laid in, one over another, and circulation for 
the ooze is permitted all around them. The object is to keep 
them from contact, and the time is said to be shortened one 
half. 

10. (Berenger and Sterlinzue, French.) A series of 8 vats are 
made to communicate, so that the space between the false bot- 
tom and the bottom of No. 1 discharges, by a pipe, into the top 
of No. 2, No.2 in the same manner to No. 8, and so on through- 
out the series, the contents of No. 8 being pumped into No. 1. 

No. 1 js first charged with bark and hides and filled up with 
water. Aftera period, say from 15 to 21 days, No. 2 is similar! 
filed, and a quantity of strong ooze iy introduced into No. 
which displaces its former liquid contents and causes them to 
overtiow into No. 2. After a similar interval of time (15 to 21 
days), the pit No. 3 is charged with bark and hides, and strong 
ooze being poured into No. 1,its liquid contents are driven into 
No. 2, which overtlow into No. 3. Again there is an interval, - 
when No. 4 is charged, and so on until No. 8 has been charged 
and has laid its allotted time under the first liquid. No. lis by 
this time ready to be drawn, and is recharged with fresh bark 
and hides, the filling of No. b with ooze acting throughout the 
series of pits, the contents of No. 8 being pumped into No. 1, 
which has now become the last of the series. 

M1. (Turnbull, 1845.) The hides are tanned by endosmotic 
and exosmotic action, being sewed into the form of bags, filled 
with weak ooze and suspended in vats of strong ooze. The in- 
equality of density causes a circulation of both liquids through 
the tissues. The weakness of one and the strength of the other 
solution must be maintained to preserve energy of action. 

12. (Schynder.) The hide is indented by means of an instru- 
ment having 200 to 300 needles to the square inch. It is then 
exposed to the action of tan-liquor, which is led by the perfora- 
tions to the interior portions of the hide. 

13. The method employed by the Baskirs and Kirguises of 
Asia is a substitute for tanning, but may be here mentioned. 
The hair is detached by a knife. The skins are suspended in a 
pit, froin parallel cords. Smoke is introduced into this pit by a 
tunnel from another pit, in which a fire is made The fire is a 
sinudge of dry and decayed wood, and both pits are covered in 
ko fur as is consistent with a draft sufficient to keep the smoke 
in effective action. 

Two or three wecks are required to put the hides into a tough 
and lasting condition, impermeable to water. 

14. The Pampas Indians stretch the hides, so that they shall 
not shrivel while drying in the sun's rays. The brains are 
also dried. At the end of the hunting season the hides are 
ateeped, the hair shaved off: the wet hides and powdered brains 
The 
Villains have no thermometers, The cerebral matter is con- 
verted into a kind of soap, and forms a lather which renders 
the skin pliable. 

The skins are then stretched hy thongs, and rubbed frequently 
during the process of exsiecation. 

The Esquimaux use in tanning the urine of man and beast. 
The skins are prepared in the fur, and softened and tanned in 
urine, which is usually Kept in tubs in the porches of their huts 
for use in dressing deer, seal, and other skins, in the preparation 
of which they show great skill. The boots worn by the Esqui- 
maux are generally made from seal or walrus hides, and resist 
water. 

A number of distinguished chemists and practical tanners 
have attempted, and, to some degree, succeeded, in tanning 
jeather by the application of minerals, obviating the use of the 


| vegetable extract, tannin. 
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Of these may be cited the methods of Bordier and Cavalin, 
and the alum process. 

1. Bordier’s Process. The hides, being unhaired and bated, 
are steeped in a solution prepared as follows : — 

224 pounds of bruised copperas are dissolved in 15 gallons of 
boiling water, in a copper kettle. This being transferred to a 
vat of 44 gallons capacity, 44 pounds of sulphuric acid SE gr. 
1,848) are added, and to this gradually added 44 pounds of black 
oxide of manganese,in powder, the solution being constantly 
stirred 


The mixture is thinned with water and the hides steeped 
therein. The effect is to impregnate them with an insoluble 
sub-sulphate of peroxide of iron, and render the animal fiber 
imputrescible. From 3 to 8 days are required for the process. 

Cavalin’s process is to impregnate the cleaned and un- 
haired hides with a solution of 


Bichromate of potassa....... 10 pounds, 
PIG ice cckacesins sd chokes 20 pounds. 
WAGE ciisdicsees Kiicecee vas 180 pounds. 


They are immersed 4 days, being handled and rubbed every 


day. 
They are next steeped jin a solution of 


Protosulphate of iron.......... 
WIRE xen Gui Caacetndahevinete 


The hides are not allowed to touch in the vat, but are taken 
out every 12 hours and drained, the process being repeated till 
the leather is formed. 

The iron base is peroxidized in the hide by means of the 
chromic acid, which is itself reduced to the state of sesquioxide, 


Oscillating Tan- Vat 


and remains with the iron and a portion of the alumina base, 
firmly united with the tissue. 

8. The alum process consists in applying to the skins a 
saturated solution of alum and salt, followed by dressings of 
flour, yolk of eggs, oil, etc. See TAwING. 

For tanning tn vacuo, see patents : — 


No. Name. Date. No. Name. Date. 

23,360. Fergusson. Mar. 29, 59 | 60,524. Johnston. Dec. 18, °66 

29'656. Aldrich . Aug. 21,76) 75,391. Doty ..... Mar. 10, ‘68 
4y 


48,361. Breweretal. June 84,190. Hosmer...Nov. 17, ’68 
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Fig. 6204. 


Rotary-Movement Tan- Vat. 


Symonds’ process for utilizing the useful matters which are 
not withdrawn from the bark by steeping, consists in burning 
the spent bark and conducting the products of combustion 

| into a trough filled with water, where the solid and soluble por- 
tions are retained. 


Tan’ning-ap’pa-ra’tus. A vat with devices for 
| moving the hides in the liquor, or for circulating the 
‘liquid about the hides, in order to expose them to 


Fig. 6205. 


Tanning- Cylinders. 


fresh quantities as the liquid in immediate contact 
with the hide yee with its tannin. Several forms 
of apparatus have been made, some of which are 
here illustrated. 


1. Oscillating Movement. The hides are suspended in a box 
whose top and bottom are provided with valves opening upward ; 
_ the box is oscillated upon a horizontal axis in a tank of tanning- 
liquor, and the motion causes a constant upward flow of the 
liquor whose gravity is ascertained by an indicator attached. 

2. Vertical Movement. In Fig. 6208, the hides are distended 
upon cloths within wired frames D D, and, being suspended 
from a beam, are subjected to the action of rammers B B with- 
in the vat, by which they are alternately squeezed and released, 
causing the circulation of the liquor and the absorption of tan- 
nin by the hides. 

8. Rotary Movement within Vat. The hides are suspended 
on the pins upon the rim 
of a horizontal wheel which Fig. 6206. 
has oscillation within the 
tank by an arm of its shaft, 
which is connected bya rod 
to a crank upona shaft ex- 
tending to the outside. 

4. Rotary Movement of 
Vat. The hides are placed 
in open-sided rotating cyl- 
inders, which are partly ~ 
submerged in vats contain- 
ing tan-liquor, and have 
inwardly projecting pins to 
work the hides. 

In Fig. 6206, the barrel is 
studded inside with pins, 
| 


and has a perforated false 
bottom near one end, 
through which the tan- 
ning liquid flows in pass- 
ing from the tubular induc- 
tion-gudgeon to the hides 
_ within the cylinder. The 
| liquor passes out through the other gudgeon. 


Revolving- Cylinder for Tanning 
Hides. 
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5. Circulation of Water by Pumps. Fig. 6207 has a series of 
lifting-pumps, arranged in and operated at the bottom of the | the skins. The exhaust is by 
vat, for raising the heavier and stronger liquids from the bot-| means of pumps, or, as in the 
tom to the top of the vat, and thus by mixing render it of more example, by a pipe with stop- ff 

cocks to a separate steam-con. | 


the hides and also the pores of Fig. 6208. 


- denser. 
Fig. 6207. = Q In Fig. 6209, the hides or skins 
RG m are smoothly stretched or folded 


The air being exhausted and the 


LEA ZS in an air-tight vat, and stratified 
LZ 

os liquor admitted, the tank can 
) | 
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uniform strength throughout. The tanning-liquid is thrown 
against the hides, suspended in the air, by a force-pump, in a 
column or in spray. 

6. Vacuum Process. Air being exhausted from the tank, the 
liquor is allowed to enterand penetrate all the interstices between 


Vacuum Tan - Vat. 
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Botanical Name of the 


Nl 
| Native Place, or 


| Common Name. a ecirgheee casi tical igs i chiefly Qualities, Uses, etc. 
| the Article. & : 

Alder bark.......... Alnus glutinosa........ | Britain, ete...... gr hegre eri a yellow or red color. Used itf dye- 
| Alkanet root ........ Anchusa tinctoria..... gi ep { abr dh hati dept apg woods Its red color is easily 
| Afford a brown dye. The leaves of the Socotrine aloe 
| AlO@S. .. 22 eceeee cece Aloe (various) ......... E. Indies........ give a violet color that does not require a mordant 

to fix it. 
Anili A product of coal-tar.. ) | Discoveredin1526 | | From it have been obtained mauve, magenta; also blue, 
[meen SAR SEES E RET ) | by Unverdorben. ( n, violet, anti black. See Tar. ; se 4 ae 
P The coarse cream of tartar produced in cas which 

Argol ssivcees eoeese | Vitis vinifera.....-.... | Europe, etc...... wine has been stored, Used in dyeing. 

( Red colored pulp covering seeds of the plant afford an 

Arnotto........ dnek | RES COROUARS i555< Fes:0 8 America ......- orange or yellow dye for silks, and to color cheese, 
| ( butter, and varnishes. 

Barberry root, etc. .. | Berberis vulgaris, etc... | Europe, etc ..... { iaatg aati afford a yellow dye The bark is 

Barwood 6 civciavass (See Camwood ) Sed ss 
| Bedstraw ....scecs -- | Galium verum .... ... | Europe,ete .... { ire Hadad ire yellow dye with alum mordant ; 
| E a Nn. (| The tannin yielded by this barktmakes a white but in- 
| Beech-bark ......... Fagus (various) ...... : por del set sae ; ferior leather, and is used only in places where oak is 

America .....- nenelpsaaly 
For tanning Russia leather, the inner bark is much used, 
DICE. «ha cciestxiwiinagan Betula (various) ..... ay i = N. especially on account of the brown oil which it yields, 
idcgcibietangl- to which this leather owes its smell and durability 
oo” eee Cesalpinia brasiliensis West Indies, Bra- { | The heart-wood affords a red dye. Used also to make 
Ws O00s sascawa red ink. 
(| Coceateemeen) ie yi lia cli nk 
Sarothammus scopari- dl in dyeing yellow. For ng, and for house 
| Broom, ..-++-ee0e .- us, and ' Europe ......... “eth ; 
( Genista tinctoria...... , ae 

Buckthorn........... Rhamnus (numerous) .. _ Europe, etc...... | | grid Bi hain, Soc y oe gag green from the berry, 
, Cam hy wood.... | (See Logwood.) 

Ca: a , Baphia nitida 4 W. Africa. j | Called also barwood. Affords the red dye used for Eng- 

MP0 vsicaweas .- | Baphia n eee tree a. eye | eke Renae handkerchiefs. 
A resin-like extract obtained from the bark, wood, and 
| leaves. Used in dyeing and tanning. phage 
very permeable to water, lightand spongy, hard, and — 
Catechu .......0..05 Acacia catechu......... E. Indies...... “ Mad Sake aidlaisitaumns Sole, “ine alieracteriatisie 
sit, from oak bark and a few other tanning agents, 
nown as bloom, is not produced by catechu. 

Chics....cssessces .». | Bignonia chica......... S. America... .. | ease mie cea Used) to give-aa.crange red to 

Coal-tar colors...... a came (hbsoe shar FeIahes cv Ceieveancawe bers | gael eat magenta, eolferino, are all products of 

| The cochineal insect (Coceus cacti) feeds on this species 


Cochineal........... Opuntia cochinillifera .. | Mexico ......0. ‘ | of cactus, and affords a valuable scarlet and crimson 
dye. 
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Botanical Name of the 
Genus or Species of the 
Plant used or producing 


Native Place, or 
where chiefly 
grown. 


Common Name. 
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Qualities, Uses, etc. 


the Article. 


Cork-tree ........-.. | Quercus suber......... 
| Crottel ........- Parwelia omphalodes .. | Europe.......... 
| Cudbear ......... Lecanora tartarea, etc.. | Sweden, ete..... | 
Cutch .....seeeees (See Catechu.) | 
| 
| Divi-divi............ Ceesalpinia coriaria..... 8. America...... | 
{ 
French berries ...... (See Buckthorn.) | 
Fustet .....cce eee. Ce Sumac.) | 
‘ Neue tine sok: or Me poores Brazil, 
Fustic...-.se-++--+ )) Murus tinctoria.. ae ee i 
| 
| Galle ....2 cee senees Quercus infectoria...... Asia Piuor...... 
\ 
! 
‘Gambir, or Terra E. Indies, Malay 
japonica ........ | Uncaria gambir....... Islands, se 
| 
| Garancine .........- | Rubia tinctoria ........ 8. Europe, etc 
Gum-trees .......... ; Eucalyptus (various)... | Australia ....... 
Heather ..........+. | Calluna vulgaris....... Europe..... eee | 
Heaths ........+..+. | Erica (various)......... Europe...... ites 
Hemlock bark....... | Abies canadensis....... [N. America...... | 
: 
Henna.....0...-.66- Lawaonia inermis..... eee ae: 
, 
Indigofera anil, tincto- 
Indigo nay ria, etc...... Wawa stae || India .... eyes 
Kelp... cece cceees .. | Fucus vesiculosus, etc.. | Sea-shores ...... 
Kermes............- Quercus coccifera ...... S. Europe....... 
' Pterocarpus marsupium 7 ; . 
Kino........ -+*99°). Dterocurpus erivaceus. § E. Indies, Africa. 
Lac-dyes.......0660- Ficus religiosa, etc. .... E. Indies ..... | 
Larchis: sac. ctcacesnes ' Larix alba........ ...+- | Europe, ete.. 
Lichen dyes....... -- | Lecanora rocella, ete ... | Cool climates oa 
: Canaries, 8. a 
Litmus .........0-8 | ee ae iyad { | “rope, oo } 
remiatoxylon cam. {| 
Logwood....... ane pechianum......... ‘Central America. { 
Lomwnbardy poplar.... | Populus dilatata..... .. | wiwieeeawees ‘* 
Madder...... oe away Rubia tinctoria,ete .... | France ......... 
Madder (Indian) .... (See Munjeet.) 
Mangrove bark...... Rhizophora mangle..... ! Tropics ..... deine 
Mimosa............. | Mimosa ........ ye Warm climates... { 
| Munjeet ......... ... | Rubia cordifolia ...... | N. India....... : 
Myrobalans ........ | Terminalia-( various). India .......... 
Nicaragua wood..... | (See Peach-wood.) 
Nutgalls. ......20.00 | (See Galls ) 
| Oak bark......... su } Quercus (various). Europe, etc...... 
| Orehil, or Archil.... | (See Litmus ) Europe ...+++++- | 
| pee on _ Casalpinia brasiliensis .. | 8S. America....... 
| Pearlash, or Potach.. Various plants......... | Russia, America. 


Spain and Portugal The /iber, or inner bark, may be used for tanning. 


{|* 


lichen growing on rocks and trees. 
a brown color. ‘ 
A lichen growing on rocks at high elevations. Used to 
give a purple color — which.ja very fugitive — to 
woolen goods. 


*Used to produce 


The fruit-pod of the leguminous shrub {is a powerful 
astringent Used in tanning. Leather prepared by 
this substance is very porous, and sometimes tinged 
brown, unless the air be excluded in the process of 
tanning. 


Wood affords a yellow dye. 


There are several kinds of galls, or gall-nuts; all pro- 
duce gallic acid. Used in dyeing black, ink-making, 
tanving, aud asa styptic. The gall is an exerescence 
produced on the species of oak uamed by the punpe- 
ture of the insect, Cyntps quercusfolit. 

Used in dyeing and tanning. Contains a principle 
called catechine. It was formerly called terra yapount- 
ca, as it was supposed to be an earth from Japan. It 
is the inspissated juice of a slender-stemmied, vine- 
like shrub with oval leaves and clusters of pale pur- 
plish flowers. The leaves and branches are boiled to 
obtain the astringent extract, which is condensed by 
evaporation and dried in little squares. Itis used 
by the Malays as a dve, a aalve, and a masticatory 
with betel-nut and tobacco. 

The dye-principle of madder; obtained from it by the 
action of sulphurie acid. 

Contain an astringent principle which can be used in 
tanning. 

Affords a yellow dye. 

Some kinds used in tanning. 

In union with oak-bark, is supposed to produce the best 
leather. Hemlock alone produces leather inferior to 
that prepared with oak-bark, and, besidea, imparts to 
ita red color. In America, it ia largely used as a 
substitute for the bark of the oak. 

The powderefl leaves used to dye leather, ete., a reddish 
yellow or orange. In Egypt, it is employed by the 
women to give an orange color to the vaila 


A very valuable blue dye. 
The ash of various kinds of sea-weed. Affords soda, 


ete. 

The kermes ( Coccus tlicis) feeds on the leaves of a species 
of oak. and affords a red dye. Its use is of very an- 
cient date. 


Used as a yellow dye for cotton In the East Indies. 


The Coceus lacca, by puncturing trees of the East In- 
dies, produces shel] and other lacs, that afford beau- 
tiful red dyes. 

For tanning, inferior to oak. 

Many genera and species give dyes; as cudbear, litmus, 


orchil, ete. 

A lichen used to give a purple dye to silks. Used in 
chemistry as a test for alkalies and acids. 

Used in dyeing red and black colors, shades of purple, 
ete. Called also campeachy wood, 

For tanning. lmparts a fragrant smell to the leather, 
similar to that of Russia leather. 

Employed to produce the celebrated Turkey red and 


other dyes. Affords garancine by the action of sul- 
phuric acid. 


The bark is very astringent. Used for tanning. 

The bark of an Australian species may be used in tan- 
ning. 

Used for the same purposes as the European madder. 
Also affords garancine. 

The fruit busk possesses an astringent principle. 
Used by tanners. 


The bark is employed In tanning and dyeing. It is 
stripped jiu spring; dried, ground, and steeped to 
extract the tannin. 

Is properly litmus in an early atate of preparation, 
when it possesses a purple color. 


Used as a material for red dyes. 


Procured by burning many woods and plants, and 
lixiviating the mass Used for scouring wool and for 


cleansing generally ; also in soup. 


TAN NOMETER. 


Botanical Name of the 
Genus or Species of the 


Common Name. 
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| Native Place, or 
where chiefly 


Qualities, Uses, ete. 


Afford a yellow dye. 
Used in dyeing. Especially to give morocco leather a 
} yellow dye. 
| A valuable yellow dye is obtained from the bark of the 
tree. 


| ing silks various shades of rose-pink, and in making 


Plant used or producing | 
| the Article. ee 
Persian berrics...... | (See Buckthorn.) ee ee eR Ee 
Pomegranate bark... | Punica granatum...... | Europe, ete...... 
Quercitron eocaietdCneiats . | Quercus tinctoria...... N. America ..... { 
‘ India, China, 8. 
Safflower......... ... | Carthamustinctorius.. | Europe, ete... 


Saffron.......+.. 
Sanders-wood (red) 


.... | Crocus sativus......... | 8. Europe, ete .. | 


| ' The tHlowers afford a yellow and red dve. Used in dye- 


carinine-rouge. 
Used as a yellow coloring material, Obtained from the 
stigmas or tops of the flowers. 


; The wood affords a reddish-brown color, as a dye for , 
Santal-wood ....... Pterocarpus santalinus. ' India ree woolen gouds, also red and scarlet with certain mor- 
Saunders-wood..... dants. | 
Bap-greeD.......e0.. (See Buckthorn.) 
Sappan-wood ........ , Cwsalpinia sappan...... | India and Ceylon . | A wood much used as a red dye-stuff. 
Spanish berrieg...... » (See Buckthorn.) 
Sumac, or | Rhus cortinus........ } 8. Euro The powdered leaves and young branches are used in 
Sumach...... Pee f | Rhus coriaria......... Peeeeen tanning and dyeing orange, yellow, and black. 
principle obtained from gallx, oak-bark, ete. Used 
Tannin in tanning. It has the power of solidifying the gela- 
erpecereeaonen | eet ecesenececeest oe e808 eeeveveres tine of animal substances, as skins,aud thus convert- 
ing them into leather. 
Terra japonica ...... | Uncaria gambii........ | Malay Islands... ga gembin.. (Used largely in canning ane 
Turkey berries ..... . | (See Buckthorn.) 
The powdered root (also called a, db saffron) affords a 
Turmeric ........... Curcuma longa .......- India, ete. ...... yellow dye. Is used in chemistry as a test for free 
alkalies. 
| The acorns and cups of this species of oak os aie a 
- : Greece, Asia Mi- dyeing and tanning. Leather prepared by this sub- 
Maloniaeacsnees ee » | Quereus segilops ....... NOP cxiaveseeus stance is harder and less permeable to water than 
( that made with oak-bark, 
Weld............... | Reseda luteola......... Britain, etc....... | The leaf and stems yield a yellow dye. 
Remarkable for its astringent taste. Leathers made 
Willow bark......... | Salix alba.............. Europe, etc...... from kid and lamb skins owe their agreeable smell to 
this bark, with which they are tanned. 
Woad josie eens Tsatis tinctoria......... Britain........... Used to dye blue colors. Now superseded by indigo. 
Wongshy........0005 Gentiana (”) ........00. Batavia ......... aca obtained froin the seed-vessels of the 


Yellow berries....... | (See Buckthorn.) 


Tan-nom’e-ter. 


A hydrometer for determining 
the proportion of tannin in tanning liquor. 

Tan-pit. Asunken vat, in which sling are steep- 
ing in tanning liquor. ; 


Tan'ty. (Weaving.) The Hindoo loom, con- 


sisting of bamboo beams for the warp and cloth, a | -/ 


pair of heddles moved by loops, in which the big 
toes are inserted, a needle which answers asa shuttle, 
and a lay. 

Tan-vat. A pit or tank in which tanning of 
hides is accomplished. See TANNING-APPARATUS. 

Tap. 1. (Machinery.) A tapering, longitudinally 
oe screw of hardened steel, having a square 

ead, so that it may be turned by a wrench. It is 
used for cutting an internal screw, as that of a nut. 
See SCKEW-TAP, Fig. 4754. 


The most primitive kind of tap (Fig. 6210, a) Is formed by 
filing four planes upon the screw: this gives very obtuse cutting 
edges. In 0, three planes only are filed away, giving an angle 
more favorable for cutting. These sections are used for very 
small taps. The half-round tapc gives the most favorable cut- 
ting angle, and has been recommended as cutting a clean thread 
with comparatively small labor; the form @ has also been em- 
ployed. Taps with three or five cutting edces ¢ f are more com- 
mon; itis usual to form them with elliptical grooves, which 
permit the shavings to escape readily, and are easily wiped out. 

In Bodmer's tap eg, the cutting edges of the teeth are made 
prominent, their faces inclining backward at an angle of 3° from 
a true circular curve, 80 a8 to reduce the friction of the tool. 

For cutting screw-dies and tools and other thin articles, the tap 
A has a larger number of grooves, and a greater proportion of its 
face is left standing to give it a sufficient bearing on the metal. 

Taps with removable cutters have been used. i) kis Jones's 
tap. Tapering holes are made in the body of the tap to receive 
the cutters, which are caused to project slightly beyond the 


m is a hollow tap for the same purpose; a hole is made at 


the termination of the thread, and chamfered so as to form @ 


Fig. 6210. 


Taps. 


general surface bya slip of paper placed within the mortise. | cutting edge, the shavings passing Into the central hollow of 


Sometimes they are made parallel and protruded by a set-screw,. 
2 shows a wood screw-cutting tap of this kind. 
helical groove, which fits two plates on the guide p through 
which the tap passes, and which is secured to the wood q to 
be tapped ; the cutter r is inserted iu a radial mortise. 


Tt has a square ! 


the tap, 

Master taps are used for cutting the dies employed in cutting 
screw-threads. In some cases, for deep threads, two pairs of 
dies are employed, but generally one pair is cut by a tap one 


, depth larger than the screw. 


TAP-BORER, 
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The process of screw-cutting was greatly improved by Mauds- | jn which a corundum tape is mounted to be used in 
Fig. 6211. 


lay, who introduced 
the practice of having 
three cutting edges, 


the entering taper tap, 
the middle tap, and 
the plug tap, by which 
shallow or dead holes 
in cast-iron can be 
safely tapped with full 
threads. 
_ @, taper-tap. 

b, plug-tap. 

c, bottoming-tap. 

Fig. 6212 is an ex- 
panding-tap, the cut- 
ter being inserted in 
inclined dovetailed 
grooves in the sides 
of the stock. They 
are 
screws to a plug slide 
ing in a hole bored in 
the axis of the stock, 
and which serves to draw them up or down on the inclines to 
increase or decrease the diameter. 


LOTT 


“AUULTATUANTLLTMLAATE 


2. A faucet. 

8. The heel of a boot, made up of Zits. 

Tap-bor’er. A tapering boring-instrument for 
making spigot or bung holes in casks. 

Fig. 6213 has a sharpened, salient, spiral edge, and a gimlet- 

nt. 

Fig. 6214 is the half of a hollow cone, with a sharpened edge 


and gimlet-point. 
Fig. 6215 has a ring shank for a handle. 


Fig. 6213. 


Tap- Borer. 


connected by | an axis inside a case. 


cutting or filing. 
Tape-fuse. A long, flexible, ribbon-shaped fuse, 


and using three taps, | containing a composition which burns with great ra- 


pidity. By means of a fuse of this kind, a charge of 
gall may be exploded at the distance of several 
1undred yards, and apparently almost simultaneous- 
ly with the communica- 
tion of fire to the other 
end. 

Tape-line. A mieas- 
uring-tape winding into 
a case, 

Tape-meas’ure. A 
ribbon of tape or other 
material winding upon 


Fig. 6216, 


They are made of linen 
or stcel, from 10 to 100 
feet long, and divided in- 
to feet, inches, and sub- 
divisions of an inch. 

The linen tape-meas- 
ures of the best quality 
are interwoven with fine 
brass wire, to prevent 
stretching. 

The example is so arranged that pressure on the 
Plug will hold the tape at any desired point. 

ape-pri’mer. A narrow strip of flexible ma- 
terial, usually paper, containing small charges of 
fulminating composition at short and equal intervals 
apart, and covered with a water-proof composition, 
as the Maynard primer. It was never much favored 
in the service, and has been superseded by the plan 
of pecs the fulminate within the cartridge. 

The tape-primer required a peculiar lock, having 
a recess for containing the tape and mechanism for 
advancing each primer successively to the nipple. 

Ta’per. A small wax-candle. Usually having a 
long wick with such a covering of wax as to allow 
the taper to be coiled. 

Wax tapers are made by drawing a string through 
a pan of melted wax at a speed regulated according 
to the thickness desired. 

Ta'per-file. A file which is rectangular in sec- 
tion, and whose thickness and width gradually de- 
crease toward the point. 

The faces are not quite flat in the direction of their 
length, but are somewhat rounded ; technically 
known as bellied. 

i A flat file, without a belly, is known as a paralle/ 

e. 

Ta’per-vise. One whose cheeks are arranged to 
grasp objects whose sides are not parallel. See Visr. 

Tap’es-try. (Fabric.) A kind of woven hang- 
ings of wool or silk, frequently raised and enriched 
with gold and silver, representing figures of men, 


Tape- Measure. 


Tape. 1. (Fabric.) A narrow linen or cotton | ®"imals, historical subjects, etc. The term is of 


fabric, twilled or plain, white or colored. 


2. (Printing.) a. One of the traveling-bands | eWally indeterminate. 


which hold and conduct the sheet of paper in a 
" Fig. 6215, 


Ring Tap- Borer. 


pore ne The nippers take the sheet from the 
eed-board, and the fy, taking it from the tapes, de- 


livers it on to the heap. 
b. A similar, band in a paper-folding machine. 
Tape-car’ri-er, A tool-holder, like a frame-saw, 


somewhat indefinite meaning, and the purpose 
It was originally intended 
for mage to hide the wall, or make a screen or 
curtain. Ovid mentions human figures as worked 
on the curtains of theaters. 


For an account of ancient tapestry, see Smith's ‘‘ Dictionary 
of Greek and Roman Antiquities,”’ article “‘ Tapes.”’ 
Tapestry is described in the Book of Exodus. 
“ Plato, the comic poet, namesake of the philosopher, says : — 
‘There the well-dressed guests recline 
On couches rich with ivory feet ; 
And on their purple cushions dine, 
Which rich Sardinian carpets meet * 


For the art of weaving embroidered cloths was in great perfec- 
tion in his time; Acesas and Helicon, natives of Cyprus, being 
exceedingly eminent for their skill in it, being weavers of very 


| high reputation.’’ — ATHENAUS (A. D. 2300). 


TAPESTRY CARPET. 


The tapestry of Pollux, raryres, was woven shaggy: the 
amphitapetia was shaggy on both sides; the tapetia only on 
one side; the ephestris was shorn. 

Tapestry-hanygings are said to have been invented by the Per- 
gamenians. Attalus I!I. bequeathed his kingdom to the Ro- 
mana, and thence, it is said, hangings were introduced into 
Italy. The Greeks and Latins had embroidered hangings. 
These hid the bad carpentry or stone walls. The Anglo-Saxons 
had wall-hangings of silk, embroidered with needlework or plain. 
Tapestry wi common in Engiand to the time of Elizabeth. 

‘apestry was made in France at a very early date. The old- 


est and most celebrated specimen in existence is the Bayeux | 


tapestry, containing embroideries representing the conquest of 
England by William the Conqueror, and supposed to have been 
worked under the supervision of his queen, Matilda. Tapestry 
was first made by the loom in Flanders. The manufactory at 
Fontainebleau was established by Francis I. in the sixteenth 
century; that at Gobelin’s was enlarged under Louis XIV. 

The French ascribe the invention to the Saracens, and for- 
merly called the workmen who were employed in its manufac- 
ture sarazins. 

The manufacture was introduced into England by Sheldon, 
in the reign of Henry VIII. It was encouraged by his successors, 
Hampton Court Pulace yet displays their tapestry on its walls. 

These hangings were a very ornamental accession to the bare 
walls of the buildings of some centuries since. Arras, Brussels, 
Antwerp, and Valenciennes excelled in the manufacture, but 
the best known at the present day is the factory at the Gobe- 
lin’s, near Paris. It is named after Giles Gobelin, a French 
dyer, of the reign of Francis I., and was established by Henry 
1V. about 1606, and much enlarged by the renowned Colbert in 
1666. It is said to have been conducted by Flemish artists. 


Hand tapestry is embroidered by the needle, woolen or silken” 


threads being worked into the meshes of a fabric. 

Basse lisse is woven upon a loom. The warp is horizontal, and 
is stretched above the pattern to be copied. The weft is in- 
serted by a flute, which partakes of the characters of a needle 
and a shuttle A treadle arrangement depresses some of the 
threads and forms a perted shed. The face of the work, being 
downward, cannot be inspected until it is removed from the 
loom ; this inconvenience, probably, led to the substitution of 
the Aaut lisse, in which a vertical warp is stretched between a 
warp beam and a cloth beam. The pattern is placed at the 
back of the warp, through the threads of which it may be seen, 
and the outlines are copied upon the warp. The weft and pat- 
tern are then worked in with needles corresponding in number 
to the kinds and colors of threads used. 


Tap’es-tfy Car'pet. 1. A two-ply carpet in 
which the warp is first printed and then woven. 

2. The jaten tapestry rugs have a velvet pile 
surface with a thick weft shoot of cotton, flax, or 
other material. 

3. Tapestry Brussels carpet, called moquette, of a 
fine quality. JVilton carpet. 

4. Mosaic tapestry ; the cut wool is fixed to the 
ground by caoutchouc. 

The Persian and Turkish modes of using carpet are the most 
ancient, the sizes being comparatively small, and placed about 
a room rather for individual convenience than as a general cov- 
ering. The terms tapestry and carpet, or the originals thus 
translated, are in a little confusion. The ideas are now distinct, 
but when both were made by hand and in smaller pieces, the 
differences were rather of position than character. The rugs 
covered the ériclinia, or were laid Sa the floor, as appears in 
the representations in Pompeii, and | 
the choirs in cathedrals and abbeys. 

It is recorded that Sinchius, Bishop of Toledo, in 1255, cov- 
ered his floor with tapestry, -—an example followed by Eleanor 
of Castile, wife of Edward I. 

Bedside carpets occur in 1301 on the Continent of Europe; 
and in the fifteenth century a carpet is shown around a throne, 
and a bedside rug with a handsome pattern, the remainder of 
the floor having a checkered matting of two colors. 

Tap-hole. An opening at the base of a smelting- 
furnace for drawing off the molten 
metal. It is stopped by a plug of re- 
fractory clay (bot), which is removed in 
the act of tapping. 

Tap/lings. The whang-leather straps 
which connect the souple and hand-stuff. 

Tap’net. A rush basket in which 
figs are imported. 

Tap’pet. (Machinery.) a. A pro- 
jecting arm a which is touched by a 
cam b, or other moving object, in order 
to impart an intermittent reciprocation 
to the rod c. Specially used as a valve- 
motion in steam-engines. 


Fig. 6217. 
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Tap’ping-bar. (Founding.) A round bar with 
| 


| 
ater in the altar-cloths of ing. 


'gar-water ; in the 
| East, sap. 


TAPPING-GOUGE. 


' 6, A similar device on the stem of a stamp in an 
ore-battery. It is struck by a cam, lifting the 
stamp, which falls as the cam slides from under the 
a its shoe striking the ore in the mortar. 
ap’pet-mo'tion. (Steam Engineering.) The 
apparatus for working the valves of some forms of 
condensing-engines. The valve-rods have levers at- 
tached, which are moved by projecting tappets on a 
‘rod connected to the beam. 
| Tap'pet-wheel. (Machinery.) A wheel hav- 
‘ing spurs on its pene: a to trip a lever, 
trip-hammer, fulling-mallet, etc., or to raise the 
stamps of an ore-mill. 

Tap'ping. 1. Screw threading a hole. 

2. (Founding.) The jarring of a pattern in its 
bed in the sand to give it clearance. With small 
castings this is done by sticking a skewer into the 
pattern and tapping it with the slicker or trowel ; 
with larger castings more energetic means are em- 
ployed, but in the same way. . 

3. Boring a hole in a pipe, cask, etc., to insert a 
plug, connect a branch-pipe, or introduce a faucet, 
as the caseymay be. 

4. Boring maples for sugar-water, as it is called in 
the Western, or sap, in the Eastern States. 

Tap’ping-ap’pa-ra'tus. 1. For threading 
screws. SeeScREW-TAP; TAP; TAPPING-MACHINE, l. 

2. For opening the flow-hole of a furnace. See 
| TAPPING-BAR. 
| 3. For cutting the bark and alburnum of the 

maple. See TAPPING-GOUGE ; AUGER. 

4. For boring holes in mains or pipes. See Tap- 
PING-MACHINE, 2; TAPPING-DRILL. 

5. For inserting a faucet in a cask. See Tap- 
BORER ; TAP-COCK. 


a sharp point, used 
for letting out the 
metal from the fur- 
nace into the ladles. 
Two such are gen- 
erally used ; the first 
a light bar with a 
chisel edge to clean 
away the unburned 
clay from the tap- 
hole. 
Tap’ping-cock. 
| A cock having a ta- 
per stem, enabling it 
to be fixed firmly in 
an opening by driv- 


Tapying- Cocks. 


a, straight-nose tapping-cock. 
b, bent-nose tapping-cock. 
Tap’ping-drill. One for boring holes in water 
mains and pipes. <A strap goes below the pipe, and 
has screw-bolts 
which hold the 
cross-piece, and 
also the tube in 
which the drill- 
stem works. 

Tap’/ping- 
gouge. A gouge 
used in tapping the 
sugar-maple, and in 
making the spiles 
to conduct the sap 
to the buckets. 

In the West the 
liquid is called sz- 


Fig. 6219. 
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Tapping with the gouge is not now so common ; Fig. 6222. 
boring with the auger and inserting an elder or a 
turned spile is the usual plan. : 

Tap’ping-ma-chine’, 1. (Metal-working.) A 
machine for tapping out internal ‘screw-threads. 

In that illustrated, the taps are held in a chuck fixed in the 


rotary mandrel of the raging head, and may project as far 
as desired. The work is held in a clamp on the sliding-head, 


which is advanced toward the tap. An arrangement is pro- 


a 


Gas-Main Tapping- Machine. 


The apparatus (Fig. 6222) is for tapping gas-mains without 
causing escape of gas. The curved standard a is lashed to the 
pipe, the drill-stock works through a hollow foot 6, which is 
cushioned to render it gas-tight, and is provided with a sliding- 
valve arrangement, which is closed when the drill is lifted, and 
kept so until the end of the service-pipe is to be inserted. 
Machines for tapping gas and water pipes and mains. Pat- 


ents : — 
Nos. 24,949 65,863 129 853 
25, 77 ,453 129 869 
89,051 112,626 130.577 
30,901 113,814 133,016 
: 119 895 136 ,621 
46,246 122,668 144,374 


Tap’ping-tool. A tool for tapping maple-trees 
to obtain the resulting sap (New England), or sugar- 
water (the West), which exudes from the albumum 

rincipally. Tapping is done by a gouge and mallet, 
y an axe, or by an auger. 
Tap-plate. A steel plate furnished with a num- 


(z 
* TRAY 
: 


Fig. 6223. 
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vided for gaging the penetration of the tap when the hole is 
not to pass through the work, and the motion is reversed in 
the act of drawing back the work. 


2. A machine for tapping water-mains. 


a is the main, against which the device is held by the mova- 
ble arm >. The drill passes through the two-part drill-holder 
d. At the end nearest the pipe is a detachable washer in a 
socket, having a concave face, which is clamped against a pack- 
ing-gasket to make a water-tight joint. The handle ¢ operates 
a cock within, through which the drill passes, and which closes 
the opening when the drill is removed. The connecting-pipeis thread. The shank of 
then substituted for the drill, the cock opened, and the connec- | the tap is held between Hr 
tion made. The hose fconducts away the chips. The drill is . a bl 
operated by the ratchet-lever g and fed by the screw h. ‘isan | 4 fix and a movable Tap - Wrench. 
arrangement for dispensing with the cock usually employed in die, which are ap- 


proached by a screw, and are adapted to hold shanks 
of various sizes. See DIE-sTock. 

Tar. A dark-colored resinous substance obtained 
by distillation from the pine or from coal. 


There are many oils resulting from the distillation of coal- 
tar ; some of the light ones being used to produce local insen- 
sibility to pain, such as the freezing of the gum in dental 
operations. One of these light oils, benzol, exhibits in a re- 
markable d the number and value of the coal- TO- 
ductions. Fifty years ago, in 1825, Faraday discovered, while 
experimenting on coal-tar, the substance now known as benzol. 
Twenty years after, a French chemist found that when benzol 
was treated with nitric acid, a substance called nitro-benzol re- 
sulted, having the odor of bitter almonds, and now used for 


ber of holes which are wormed and notched, to adapt 
it for cutting threads on blanks. 

Tap-wrench. A two-handled lever for rotating 
a tap used in forming 
an interior  screw- Fig. 6224. 


3| 
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giving almond soap its odor. 
i About the same time a Dutch chemist discovered a beautiful 
FILLE, i blue color while experimenting on indigo, and shortly after a 


blue solution was obtained in alcohol from nitro-benzol. It was 
soon proved that the two blue colors were of exactly the same 
constitution, and they were called aniline. They were regarded 
as er in ee use was made of them, as there 

r , were many kinds of blue dyes, and much cheaper than aniline. 
Tapping - Machine. But in 1856 an English chemist, Perkins, while searching fora 
cheap method of preparing quinine, from nitro-benzol, obtained 
making connections, and which is afterward left in the earth. | a beautiful solution of mauve color. This was found to be such 
A glass plate & is interposed between the ends of two sections an effective dye that numerous experiments were made on this 
of pipe, and crushed by screwing the sections together. The | substance, and the result is considerably over three hundred 
pieces are washed out by the flow of water. | dyes of all the beautiful colors of the spectrum, red, orange, 
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yellow, green, blue, indigo, and violet; first came the marvine 
and rose aniline in 1556, then the aniline red in 1859, then 
the aniline blue in 1869, then the aniline green in 1863; after 
that the violets of methylic and ethylic rosaline, and aniline 
black. 

In 1870, alizarine, the coloring principle of madder, was pro- | 
duced from one of the coal-tar products. 

Dr. Hofmann, of the University of Berlin, furnishes, in — 
** Percy’s Metallurgy,’’ the following list of the compounds 
* generated by the destructive distillation of coal, the new atomic 
weights being used. 


Hydrogen..... ree: | Sextene (caproylene)..C,H,, 
haf Seer ore H,O Septene(senanthylene)C;H,, | 
Carbonic oxide ....C Ethine (acetylene)....C,H, | 
Carbonic acid...... CO, BONGO sina cee tanveds C,H, 
Sulphurous acid...SO, POOL. dni dwa be Rea oe C,H, 
Hydrosulphuric ) RPO 6 wi tinae eran dase CyH yo | 
acid (sulphuret-/ H,S | Cumol.....-.sscceces CoH; 
ted hydrogen) . § Cymol ...... yedoks tn CioHus 
Bisulphide of car- | ' Naphthaline......... CoH 
DOM cccssccoce 83 | Anthracene.......... C Hy 
a acid.. HCN oe yas a meee ptt tio | 
ydrosulphocy- ' Fluorene .... 2.0.00. 3 
anic acid...... | HONS EE 9 
Acetic oat Veeaes C,H,O, j Cryseme ...ccsccsceee SsHys 
Carbolic aci ' Basic Nitro ’ unds. | 
(phenol)... .. CoD oo Manette EM 
Cresylic acid(cresol)C;H,O9 =| Aniline.............. CSH;N 
Phlorylic acid C,H, 0 Pyrodine ...6e0cecccs '5H;N 
acral 5g) PIOOUNC caccacensdses C,H;N 
lic acid .....-. CooH 994?) | Lutidine............. C;HyN | 
Hydrocarbons. Collidine. .. 60 ss00 ses: CsH,,N 
Methane (marsh } cH, Parvoline <i <aicve% sees CoH,3N 
PAB) encxar spars | Corindine............ CyoHy,N 
Sextane (propyl)....CgHy, | RUDIGING wccssves. cess Cy 7N 
Octane (butyl)..... Cy Hyg WEAAING 65s ev:n 6009 66% CigHN 
Decane (amyl)..... ro oe Chinoline.......... } C.H-N 
Duodecane (caproy] JU; _H4. Leucoline.......... Le 
Paraffine.......... CyoHoats(?)| Lepidine...........5- CH N | 
Ethene (olefiant gas) ‘ | Cryptidine........... C,,H.,N 
Tertene (propylene) C, ee ee C,H,N 


Tarring and feathering was a punishment of offending Cru- 
saders (Hovepon, ‘‘ Temp. Richard I.’’). A bishop of Hulver- 


stadt stripped, oiled, pitched, and feathered a number of monks | 


and nuns. 


Tar-board. 
board made from junk and old tarred rope. 


(Paper.) A strong quality of mill- 


shooting. 


Fig. 6225 illustrates shots made by three of the contestants 
at the recent shooting-match at C oor between the Amer- 
ican and Irish teams; each team was composed of 6 men, and 


Fig. 6226. 


| 


| 


Target ( Creedmoor). 


shots at the distances of 800, 900, and 1,000 yards, mak- 

ing 270 in all for 6 men. 

a, H. Fulton, American, 58 ; 800 yards. 
b, J. B. Hamilton, Irish, 58 ; 800 yards. 

c, J. K. Milner, Irish, 57; 800 yards. 
d, H. Fulton, American, 57; 1,000 yards. | 
In a possible 60. 

The sizes of the targets of the National Rifle Association at_ 

Creedmoor are as follows : — 


Up to 300 yds. =. 800 to 600 yds. 600 to. 1,900 yds. 


7 eee ee f  Mreres 6.x 6 Reetii..c..: 6 < 12 feet. 
Bull’s-eye. 8 & 8 inches,..... oe hee 3x3 feet. 
Center....2 x 2 feet........ 26:6 Fe isso scis 6x6 feet. 
Bull's-eyes count........ceccecs 4. 
Centers cOUME. . 00 sccccenccsces 3. 
OUTS CORRE si rs:cscaeescswees es 2. 
See Ririe. 


| 
| 
Tar’get. 1. A butt or mark in archery or rifle- | 
| 


The following is the complete score of the shooting at Dolly- 
mount, Ireland ; the targets are shown in Plate LX VIII. 


THE AMERICAN TEAM. 


800 yds. 900 yds. 1,000 yds. Total. 
Col. H. A. Gildersleeve... 56 565 52 164 
GoW Bele. .cchicewkias 57 52 61 160 
Major Henry Fuiton..... 58 57- 46 161 
BO. Colemnaaiic.si-c<scws 56 48 52 156 
Col. John Bodine........ 52 59 51 162 
Gen. T. B. Deakins ccs cas 58 55 51 164 
DOSS pcaded cadens 7 7 , 803 7 
THE IRISH TEAM. 
WO. 6-6is dceacdacoes 58 50 55 163 
Hamilton: és vesiciwasssdes 56 54 51 161 
DICKOAUE insta veans ens 62 44 53 149 
MRE cui nacsacareeeed 55 37 41 133 
DONUSONs + cNcseviwex dans 58 54 o0 162 
POWOGKs 64.seeaew'ebeiteb3% 59 53 49 161 
TOKE. oss su ue chee 838 292 299 929 
Total for: Arnericeri COM so ia:ids b60006:35%% sa0eweee 967 
ots) for Tria: SOOM oid 6c 2ee.0ses 284-Sa8ke hee 929 
Americans over their opponents............. 38 


2. The sight, sliding on a leveling-staff. Also 
called a vane. See Fig. 2913. 

Tar/la-tan. (falric.) A showy, transparent 
muslin dress-goods. 

Tar-lamp. A lamp for burning tar for purposes 
of illumination. 

The tar is contained in the cylindrical case, and flows from 


| thence by a pipe to the burner, at whose summit it is ignited. 
| The supply-apparatus is on the foun- 


tain-lamp principle, and a chamber 
below the reservoir catches any over- 
flow, which is drawn off by a faucet. 
A jet of air is introduced through the 
center of the annular burner, having 
a pressure of 1} pounds to the square 
inch. This is admitted at pleasure 
by a faucet below. Without the cen- 
tral blast, a small lambent flame is 
obtained; when the compressed air 
is admitted, the tar burns with a 
vivid white light. 

Tar-pau'lin. A cloth of * 
stout canvas, coated with tar 
or other water-proof compound, 
Employed on shipboard and 
ashore for covering hatches, 
boats, hammocks, etc., and protecting articles gen- 
erally from the weather. 

A tarpaulin, or thick unpainted canvas, some- 
times called a paulin, forms part of the equipment 
for each carriage of a field-battery of artillery. 

Tar'rass. A volcanic earth used in making cem- 
ent. See PozzvoLaNa. 

Tarred Line. (Navtical.) Cord which has been 
tarred, in contradistinction to white line. 

Tarred Links. Used for lighting up forts, 
trenches, etc. They are made of old rope, well 
beaten, to soften it, and are covered with a compo- 
sition of pitch, tar, and mutton-tallow, similar to 
that used for pitched fascines. 

Tar'ris. PozzvoLaANa (which see). 

Tar'sia-work. A species of roars 
much practiced in Italy during the Mi 
especially for wall-paneling. 

Wood in its natural colors was employed in the earlier or 
mens, but afterward, when more complicated figures, birds, 
flowers, etc., were introduced, the various pieces were stained ; 
the colors, however, generally lacked permanence. The art was 
revived some years since in France, and M, Boucherie intro- 
duced a method of permanently tinting the wood to a consider- 
able depth. Shades are produced by immersing the pieces in 
hot sand; the design is built up on paper, and applied in the 
manner of veneer. 

Tar'tan. 1. (Fabric.) Woolen cloth, cross-barred 
with stripes of various colors, forming panes, and 
constituting the peculiar pe which formerly 
distinguished the different Scottish Highland clans. 

2. (Nautical.) A small vessel with one mast and 


Fig. 6226. 


Beale’s Tar-Lamp. 
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THE AMERICAN TEAM. 


TARGETS AT EIGHT HUNDRED YARDS. 
G.W. TALE. 


THE IRISH TEAM. 


TARGETS AT EIGHT HUNDRED YARDS. 
__ EDMUND JOHNSON, DE. J. B. NAMILTON. 


*) 
italics: FRR ha itiaie tabi 


i) Ca 
Beore—4-4~4~ b-bd hed -4-4-4-4-4- 2-3-7 


. ad i 4 f 
Soore— SA bed bbe be dd 4 4-0-8-2-4-52 


Soore—3-9-4- b- t-b- d- 4-4-4 bd 4-4-8 


Deore—J-3-4-4-4- i ie 4 Ge 1-4 4-3-3-56 


MAJOR HENRY FULTON. 


COL. H. A. GILDEKSLEEVE 


Beore— 4-6 $= 4-4-4-4-6-4-4-4-5-4-4-3-58 
GEN. T.8 DAKIN. 


L 


KR. C. COLEMAN, 


Seore—t-4-4- 4 b- 6-34-4424 4-448 Score —B-4- 4-3-4 -4-4-4-4-4-4-4-4-0-3-8 


TARGETS AT NINE HUNDRED YARDS, 


G.W. YALE. .%. DAKIN, 
SHAT cere ree 


Beore—8-3-4-3B- 4-4-2. 3-3-4-4-3-4-4-4-59 


MAJOR HENRY FULTON. COL. JOHN BODINE, 


BScore—4-4-4-4-4-4-4-4-4-4-4-4-4-4-3-50 
R. C, COLEMAN. 
_R.C 


| EA i 
ery : 
Score—3~-1-4-0- 4-4-4-4-0-4-3-4-4-4-2-48 


TARGETS AT ONE THOUSAND YARDS. 
GILDERSLEEVE GEN. T. 3. DAKIN. 


Seore—3-3-3-4-4-3-4-4-4-4-3-3-4-4-3-02 Score—8-4-4-4-4-3-4-4-4-4-4-3-3-0-3-51 
MAJOR HENRY FULTON. : R. C. COLEMAN. 


oh 


}-2-3-4-4~4-4-0- 4-3-0 -4- 4-48-46 


Beore—3-8-8-2-4-8-4-4-4-4-4-4-4-3-2-52 
COL. JOHN BODINE. 


G.W. YALE. _ 


Seore— b- 6-3-4 6-3-4-4- 4- 4-4-3-4-3-2-55 


Score—3-3-4-3-4-4-4-4-4-3-4-4-4-4-3-55 


JAMES WILSON, _—-. K. MILNER. 
SP a tk ee 


Seore—2-4-4-$-4-4-4-4-4-4-4-4-3-4-4-58 


Beore —4-4-t-4-4- 4-4-4 4-3. 4-1-0445 
J.POLLOCK,. 


JOHN MC. KENNA, 
— as 


Score—3-4-6-4-4-4- 4-4-4-4-4-4-6 4-4-50 


TARGETS AT NINE HUNDRED YARDR, 
J.POLLOCK. | : we Dit. J. B. HAMILTON. 


Score—2-3-3-4-4-3-4-4-8-4- 4-4-4-4-2-54 
_ JOHN MC. KENNA, 


Score—3-4-4-3-4-4-4-4-3-4-4-4-2-3-3-33 
a. K. MILNER, 
7 => 


Bcore—0-8-8-0-4-4-0-4-4-0-4-4-0-4-8-37 
EDMUND JOHNSON. 


Scure—3-4-4-2-4-3-4-4-0-4-3-3-0-3-3-44 
JAMES WILSON, 


a 


Score—3-4-3-4-4-4-4-3-4-4-3-4-4-3-3-34 


Score—3-3-3-4-3-4-4-3-4-2-4-4-3-3-3-50 
TARGETS AT ONE THOUSAND YARDS. 
JOHN MC. KENNA, DR. J. BD. HAMILTON, _ 


Seore—3-3-3-4-3-4-4-4-4-4-4-3-4-3-3- 53 
J. K. MILNER. 


Seore— 3-3-4-4-4-4-4-4-4- 6-0-3-4-3-3-51 
_ EDMUND JOHNSON, 


a : 
Seore— 3-3-3-3-4-4-4-4-4-3-5-8-3-3-3-00 


JAMER WILSON. 
ee 


Score—3-8-3-0-8-4-8-4-4-0-4-4-0-8-3-4] 
J. POLLOCK, 


THE TARGETS AT THE INTERNATIONAL RIFLE-MATCY. 


Diagrams showing the Shots made by each contestunt af the American and Irish Rifle-Teams at Do!lymount, 
Treland, June 29, 1875. 


Pirate LXVIII,. 


See page 2498. 
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TARTARIAN STOVE. 


a bowsprit, the mainsail being spread by a lateen 
yard. Used in the Mediterranean. 

3. A kind of long covered carriage. 

Tar-ta'ri-an Stove. 


“ The kang, the sort of large flat stove upon which we slept, 
was not entirely made of stone, as in the North of China, but 
partly of movable planks placed one beside the other, 8o that 
they join perfectly. When it is desired to heat the kang, the 

lanks are taken away, and a quantity of dry and pulverized 
omedung is spread over the interior, and some lighted chur- 
coal thrown upon it. The planks are then replaced, and the 
fire gradually communicates to the dung, which, once kindled, 
does not go out again. The heat and smoke, having no out- 
let [?], 800n warm the planks, and produce an agreeable tem- 
perature, which lasts the whole night, from the slow combus- 
tion of the dung.’’ — AsBEé Huc, Travels in Tartary. 


Tar-well. ((as-works.) A tank containing 
water, through which gas is passed to extract the 
tar. See Dip-pIp9E; HYDRAULIC MAIN. 

Tassel. 1. A pendent ornament, usually with 
fringe, and used on the edges of hangings and the 
corners of cushions. 


Fig. 6227 is a machine for covering molds for tassels. The 
spools and guides may be readily adjusted to correspond to the 
taper of the mold to be covered. The wires pass 
through the guide-hooks, and the threads slide 
over the outer surfaces of the barbs of the hooks 


ae de ddehadehumateded 


Molds for Tassels. 


Machine for Covering 


in such a manner that the threads are deposited on the wires 
before the same reach the mold. 


2. (Architecture.) A board beneath the mantel- 

iece. 

: 3. A teasel ; Dipsacus fullonum. See TEASELING- 
MACHINE. | 

Tast/ing-hole. (Steel-manufacture.) A small 
hole through the bar-trough and the wall of a ce- 
menting-furnace, through which a bar of iron may 
be withdrawn to examine the condition and degree 
of progress. 

at. (Fabric.) Cloth made from the fiber of 
the Cochorus olitorius. See JUTE. 

Tat’ta. An East Indian name fora frame of finely 
woven bam boo-splints, which is used as a screen 
for window-openings, and kept moist by trickling 
water, so as to cool the air passing through it into 
the apartment. An alcarazza. 

Tat/ting. A kind of lace edging, consisting of a 
set of loops strung upon a thread, on which they are 
afterward pulled up to form a loop-edging. 

Tat'ting-shut’tle. A small shuttle used in ¢at- 
ting. 

Fig. 6228 has a sheathed spool with a spring at each end. A 


tatting-hook at one end of the shuttle may be protruded or 
sheathed at pleasure. 
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TAWING. 


The shuttle (Fig. 6229) has a pin 6 which is protracted by a 
thumb-piece to pass a thread through a loop, and is retracted 
by a spring. 

} Fig. 6228. 


i Say oe Se 
. 


Tatling- Shuttle, 


| Pat/ting-shut’tle Wind’er. A device for hold- 
ing and rotating the tatting-shuttle while the thread 
is guided between the prongs of the shuttle. 


One plate of the shut- 
| tle is clamped by sliding 
' gleeves on a bar attached 
to a rotating shaft in a 
handle which carries a a 
spool of thread, which is 
thus transferred to the 
bobbin of the shuttle. 


Tat-too/ing-nee’dle. (Surgical.) An instru- 
ment for inserting a pigment beneath the epidermis. 
Used professionally for coloring white spots in the 
cornea. 

a, ordinary tattooing-needle. 
| 6, Baader’s. 
| c, Agnew’s. 
t 


Tatting- Shuttle. 


Moses alludes to tattooing (Lev. xix. 28). It was the mark of 
a devotee, was made by a hot iron or by needles, the punctures 
being filled with powder. The emblem of the deity or the pro- 
fession was used; the moon, cross, arrow. Branding of slaves, 
deserters, and even of recruits, was practiced. Fig. 6230 


Tau'ro-col'la. Glue of bull’s-hide. 

Taw. See TAWING. 

Tawed Leath’er. See TAWING. 

Taw'ing. A process of tanning in 
which mineral agents are substituted for 
vegetable extracts. The leather pro- 
duced is known as Hungarian, ahite, 
or alum leather; the latter from the use 
of alum as the principal agent. 


Tawing was practiced by the Romans. We 
'read in Isidore of calcet (shoes), called alute, 
' because the skin was softened by alum. 

The skins usually subjected to this process 

are those of the pied sheep, deer, dog, and 
' some other skins of small size, such as the rac- 
coon, ground hog (woodchuck), fox, etc., Fome 
of which are tanned as pelta, retaining the bair. 

The preliminaries depend upon the purpose 
‘for which the skin or pelt is intended ; if it be 
| unhaired, the process is accomplished by lim- 
_ing. The skin is then carefully washed and 
rubbed to remove the lime. The skins are then 
steeped in a fermenting bran mixture, whose 
proportions are two pounds of bran to the yal- 
lon of water. This develops acetic acid, which KZ 
neutralizes the lime and swells the skin. The nite 
time of steeping is from three days to as many Tatting- Shut- 
weeks, according to the temperature. The sink- tle Winder. 
ing of the skins in the menstruum is the evidence of the comple- 
| tion of the process, 

The skins are then steeped in the alum bath, which is thus 
prepared for 100 sheep-skins : — 


.... 20 pounds 


esee severe se 


iS 


Tiemann's Tattooing- Needles. 


The skins are tramped in the bath. orsubjected to the tumbling 
| operation in a closed revolving cylinder with interior slats. 


TAZZA. 
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TEAPOT. 


The skins are then put into a paste made by adding to the 
alum bath 


Wheaten flour.............. eeeecceeeseee 20 pounds 
Yolka of...........6. ceeee Wemys 


well mixed. The skins are separately treated with this com- 
pound, and then left init fora night. They are then drawn, 


They are then worked on the softening iron to remove un- 
evenness, develop whiteness, and stretch uniformly. The pro- 
cess is completed by stretching on hooks, rubbing with the 
stretching-iron occasionally, as the drying proceeds. 

The skins may be surfaced with pumice, and glossed with a 
smoothing-iron. 

When the pelt ia to be dyed, the wool or hair is colored pre- 
vious to the alum bath. 

The coloring of the skin is by a tinctorial mixture applied 
to the grain side while damp, and rubbed in by an iron. 

Split horse-hides are made into tareed, white, or alum leather, 
and ure the material for leather aprons used by the mechanics 
of various arts, the pioneers of the army in full dress, for thongs 
of whips, and for other purposes, 

In Hungary and other countries of Europe, alum-tanned 
leather, said to be equal to bark-tanned, is used to a consider- 
able extent for harness. The process, it is said, may be com- 
pleted in 24 hours. Heavy ox or cow hides fresh from the 
slaughter-house are first well washed in salt and water to re- 
move the blood, and then laid on the beum, flesh side up, and 
well scraped. The hide is then placed on a smaller beam, and 
the hair removed with a sharp knife, after which it is placed in 
@ tanning solution of salt and alum pulverized; the hide is well 
sprinkled with this and rolled up, and,as the liquid oozes out, 
it ix heated and poured over the hile; this process is continued 
for 24 hours, when the leather is ready to take the gretse ; using 
a cold solution produces a firmer and les* porous leather, but 
takes more time, — three or four days, — small quantities of aluin 
being added to the solution each day. Alter scraping, the 
leather is colored with logwood and a small preportion of cop- 
perus: itis then rubbed with iron-black and dried. I¢ is tinally 
well rubbed in the direction of its length, and smeared with a 
mixture of equal parts of hog’s lard, tallow, and train oil on 
the flesh side, tallow only being used on the grain side. 


Taz’za. An ornamental vase with a spreading, 
flat top. 

T-band’age. (Surgical.) A bandage shaped 
like the letter T, consisting of a strip of linen at- 
tached at right angles to another strip. When two 
such strips are so attached it is a double T. Used 
in supporting dressings in diseases of the perineum, 
groin, ete. 

Tea-boil/er Cock. A cock having a T-headed 
thuinb-piece, by turning which its valve is opened 
or closed. 

Teache. (Sugar.) The smallest evaporating-pan 


and the one nearest the furnace front. Juche. See 
TACHE. 
Teach/ing-ma-chine’. A machine invented by 


Alfred Long of London for purposes of instruction 
in languages aml music. 

It consists of a series of cubes inclosed in a box with a glass 
side; on these cubes are written the words (or notes, in case of 
music) which ft is intended the ehild shall learn, and then, by 
turning the handle of the muchine, the words appearin various 
arrangements, and are read olf each time, or translated as they 
appear, by the pupils. 

Tea'gle. A corruption of tack/e. A name ap- 
pled in England to an apparatus for hoisting opera- 
tives and material to the upper stories of factories. 
See HotsTING-MACHINE ; MAN-ENGINE. 

Tea'ket-tle. An ordinary piece of stove furni- 
ture for boiling water for infusing tea, ete. 


Team-boat. (Vesz/.) A ferry-boat whose pad- / 


dles are worked by horses on board, 

Team/ing. 1. (Steel-manuficture.) The opera- 
tion of pouring the molten cast-steel from the cruci- 
ble into the ingot-mold. 

2. (Civil Engineering.) The operation of trans- 
porting earth from the cutting to the embankment. 

3. A certain mode of manufacturing work, which 
is given out to a boss, who hires a gang or team to 
do it, and is responsible to the owner of the stock. 


In the shoe business, for instance, each man has his part to 
perform. One Jasts, another puta on the outer soles, another 
finishes dottovnis, and still others put on Aeeds and finish edges, and 
thus the boot or shoe goes through all these different processes 


! 


| 


until it is completed, packed in boxes, and returned to the. 
manufacturer. After reaching this point they are rigidly ex- 
amined, the final “ finishing-touches’’ put on, ‘‘ cased’ up, 
and marked. 


Team-shov’el. An earth-scraper. A scoop 


: : drawn by horses or 03 ge Pans 
suspended on poles, and left to dry, being occasionally stretched. — tra J he Be ee ee dl by means of 


handles, and used in removing earth. See Eartu- 
SCRAPER ; SCRAPER. 

Tea'pot. A vessel in which tea is infused. 

The first notice of tea among the ‘‘ Western bar- 
barians”’ is perhaps the account given by Herodotus, 
Book IV. xxi., xxiii. : — 

‘* Beyond the Tanais the region of Scythia terminates, and 
the first of the nations we meet with are the Sauroimate, who 
inbabit a space of fifteen days’ journey... Beyond these are 
the Budini, and beyond them a desert of eight days’ journey. 
{Then follows an orderly account of several countries occupied 
by other nations, then a stony tract, and eventually a people] 
living at the foot of some lofty mountains (Himalaya). The 
live chiefly on the produce of a tree which is called the ponte- 
cus; itis as large as a fig-tree, and has a kernel not unlike a 
bean. When it is ripe they press it through a cloth; it pro- 
duces a thick black liquor which they call aschy; this they 
drink, mixing tt with milk; the grosser parts, which remain, 
they form into balls (brick-tea] and eat.” 

The worthy chronicler was mistaken as to one point : it was 
a leaf and nota fruit. Even then he was much nearer to the 
mark than one of the large whiskey-distillers of Cincinnati, who 
observed to a lady in the hearing of the author, ‘‘ Sponges, 
madam ; I believe they grow on trees.”” 

The annals of China place the use of the leaf at a very remote 
date, It wae introduced into Japan in the ninth century a.p., 
but waa not brought to Europe till some seven centuries later. 
It was about the middle of the seventeenth century (16654) that 
the East India Company presented to the queen of England a 
package of two pounds of tea, then valued at forty shillings a 
pound. About the same time some Kussian ambassadors re- 
turned to Moscow, bringing some carefully packed green tea 
which was esteenied a great delicacy. The overland tea is still 
the best. 

An advertisement in the ‘*‘ Mercurius Politicus,’? September 
30, 1658, is as follows : — 

‘* That excellent and by all physitians approved China drink, 
called by Chineans Tcha, by other nations tay, alias tee, is sold 
at the ‘ Sultana Head * Coffee-house, London.” 

‘*T did send for a cup of tee, a China drink, of which I had 
never drunk before.”’ — Pepys, 1660. 

In 1657 the British East India Company gave their agents an 
order for ‘‘ teas of the best kind to the amount of 100 dollars.’ 
In 1678 they imported 4,713 pounds, a quantity which appears 
to have glutted the market for several years. In 1721 the an- 
nual import had reached 1,000,000 pounds. 

Tea was used in China long before it was cultivated, several 
varieties of the bush growiug wild. 

Among the first notices by foreigners of its use — excepting 
the remarkable one by Herodotus, the father of history, as he 
has been termed, and hia character for truth and veracity be- 
comes more and more established — is the account given by 
two Mohammedan travelers of the ninth century, translated 
from the Arabic by Renaudot, ‘ Ancient Accounts "*: — 

‘* The emperor also reserves to himself the revenues which 
arise from the salt-mines, and from a certain herb which they 
drink with hot-water, and of which great quantities are sold in 
ull the cities, to amount to great sums. They call it saA (or 
tcha), and it is a shrub more bushy than the pomegranate tree, 
and of a more taking smell, but it has a kind of bitterness with 
it. Their way is to boil water, which they pour over the leaf, 
and this drink cures all kinds of diseases," El] Wahab else- 
Where describes the infusion as “drunk out of beautiful cups 
molded of a rare earth, and made almost as transparent as glass.”’ 

‘These Mohaminedan travelers found a country in which let- 
teres were cultivated by high and low. There were schools in 
every town for teaching the poor to write and read, and the 
masters were paid at the public charge. There was a large 
literature of printed books. The governmental officers were 
selectel from the literary graduates, and had been for three 
centuries *' (sixth century A. D.). — PRor. SEWALL. 

They had also dials, and clocks, moved by weights. 

This was the era of Alfred the Great, the most versatile mon- 
arch and greatest man of history. It was also the brilliant 
epoch of the Moorish occupation of Spain, then the gem of 
Europe. About this time took place the separation of the 
Greek and Roman churches, and the temporal sovereignty of 
the latter was assuming its great proportions. 

The dbrick-tea or tile-tea of China is used universally over 
Northern Asia and Chinese Tartary. Tea is used as a beverage 
and also as an ingredient in stews and soups. 

‘* Brick-tea boiled with salt.” 

‘We serted ourselves on a red carpet, and there was soon 
brought from a neighboring tent, which served as a kitchen 
ten with milk, rolls fried in butter (doughnuts], cheese, dried 
grapes, and swectmeats.” 

‘Payments in Tartary are made in brick-tea, whether the 


. 
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TEAPOT. 
article be a horse, a house, or any other commodiry. Five bricks ' 
of tea represent an ounce of silver..” — ApBE Huc, Journey in 


Tartary, 1844 - 1846. 

Another traveler writes: ‘On the Thibet side of the Hima- 
laya mountains a tribe of wandering tradery, called the Hunnias, 
travel over great distances, living upon brick-tea, which is 
brought from China, and consists of the coarsest leaves, twigs, 
and seeds of the tea, pressed by weights into lumps, and ren- 
dered more adhesive by a slight admixture of the serum of 
sheep's blood. Upon this they perform long journeys.” 

At Kiachta, in 1862, the imports of tea from China amounted 
in value to 7,748,816 silver roubles, equal in value to $ 5,812,000, 
as follows: — 


| 


6,851,445 roubles. | 
ba Aoliieadis Wade wh cipck b tk. aleane 897 371 roubles. | 


Fig. 6232, from Hooker's ‘* Himalayan Journal,” illustrates 
a brick of tea, two forms of teapot, and a teacup, used by the 
Thibetans. A tobacco-pipe, two pouches, flint and steel (which 


Fig. 6232. 


RE 


Brick-Tea ( Thibetan Himalaya). 


Teapots and | 
might readily be mistaken for a knife), and those Oriental sub- 
stitutes for the knife and fork, the chopsticks, are also shown, 

A nourishing mess is prepared from this brick-tea, which is 
extensively used throughout the colder regions of Asia, by | 
churning up a handful of the leaves with salt, butter, and soda, 
and boiling the compound, which is served up scalding hot. 

Tea is produced in greater or less quantity and perfection in 
that part of Asia extending from westward of Nepaul to and 
including the Japanese islands on the east, and embracing in 
its greatest width more than 20? of latitude, say from 18° to 35° 
on the continent, and extending to beyond the 40th parallel in 
Japan. The great center of production, however, is an oval 
area in the East, lying on each side of the parallel of 30°, ex- | 
tending back some five hundred miles from the coast, its creat- 
est width being somewhat less. Shanghae is on the extreme | 
northeast boundary of this district, where it is terminated by | 
the coast. Attempts have been made, it is said, recently, with | 
considerable success, to introduce the culture of the plant into | 
Ceylon. It has also been cultivated with some success in | 
Northern India. 

About 1844, Dr. Junius Smith, of South Carolina, attempted 
the culture of tea in that State. The plants throve, but the 

roduct could not compete in price with that grown by cheap 
bor in China. In Brazil, the shrub is found to thrive even | 
more luxuriantly than in China, attaining the proportions of a) 
small tree, but the leat lacks the delicate aroma which distin- 
uishes it on its native soil, becoming harsh and coarse-flavored 
Vithin a few years past it has been naturalized in California, © 
where the climate and soil uppear propitious. 

Though indigenous in China, the native growth there is not | 
much depended on for a supply. On the contrary, the plant is | 
most carefully cultivated, and affords one chief employment to 
the people of that vast empire. The plant is grown in almost | 
every variety of soil, but that best adapted to it is a light loam, | 
more or less stony, abounding in vegetable mold,and moist but 
not wet. The seeds are gathered in October, and kept in sand 
till the following spring, when they are sown, either in rows in 
the field where they are to grow, orelse in beds, from which 
they are transplanted: if the latter, they are put out the sec-_ 
ond year in rows three or four feet apart, In growing, they 
look not unlike a field of currant-bushes with us. They are 

. hardy, yet if the weather is very cold they need protection ; if 
dry, the cultivators resort to irrigation. The gathering of the 
leaves sometimes commences the third year, though often not till 
the fourth. There are three or four harvests, — the first, of leaf 
buds, early in April, though many prefer to forego this, and 
allow the leaves to grow. If gathered, these buds make the l 


| is pretty much confined to the natives o 


choicest variety of black tea, known as Pekoe. But new leaves 
soon appear, anda second gathering occurs the last of April, 
or carly in May, which is the principal harvest, and affords a 
fine tea as the product. <A third gathering occurs early in 
July, which furnishes leaves of an inferior quality ; and some- 
times there is a fourth gathering in August or September, which 
furnishes leaves still coarser and poorer. The plants rarely last 
more than eight or ten years, When they are dug up and re- 
placed with a uew stock. In gathering, the leaves are stripped 
off with much care, and carried to a building where they are 
assorted and dried. 

The drying process varies as to the kind of tea to be produced, 
for our varieties of green and black tea are not so much the 
product of different species or regions as results from different 
ways of curing the same leaf. 

The green teas are cured almost as soon as the leaves are 


brought from the field, being allowed to remain not more than 


an hour or two thinly spread upon trays, to dry off any super- 
fluous moisture, before they are put into the roasting-pans. 
These latter have been in the mean time heated by a brisk fire, 
and into them are thrown a few of the leaves, which are al- 


- lowed to remain four or five minutes, rapidly shaken and stirred, 


when they are thrown out upon a table and rolled with the 
hands, Afterward they are aguin thrown into a pan, heated by 
a slow, steady fire, and allowed to remain an hour or an hour 
and a half, being kept all the time in motion by the hands of 
the workmen. Sometimes they are thrown upon a table to be 
rolled a second time. This completes the chief part of the op- 
eration, though afterward, when a considerable quantity has 
thus been finished, it goes through a farther process of winnow- 
ing and sifting to sepurate impurities, and assorting into differ- 
ent varieties, and reheating also, to be sure that the drying is 
complete. 

Teas for home consumption are never colored. Those for ex- 
port to Europe and America are made more pleasing to the eye, 
if not tothe palate, by the addition of Prussian blue, Chinaclay, 
turmeric, and a white powder usually composed of kaolin, soap- 
stone, or sulphate of lime. Black-lead and indigo are also em- 
ployed for coloring and glazing. Rice or paddy husks mixed with 
fragments of the tea-leaf, and tea-dust mixed with sand and 
rice-water, known as ‘* Lie tea,’ are other factitious products 
designed to ‘‘ cheer but not inebriate ’’ the outside barbarian. 

The maté, or Paraguayan tea, is a holly (llex paraguatensis), 
and is gathered in the woods during the whole year. It is kiln- 
dried, and then powdered in mortars. In use, a quantity of 
the leaf is placed in a bow], steeped awhile in cold water, and 
then boiling water poured upon it. It is imbibed through a 
tube to avoid drinking the particles of leaf and stem. 

The yaupon of the Carolinas, called by the South Carolina In- 
dians the cassina, is also an Ilex (1. cassine or vomitoria), and 
has been used from time immemorial by the Southern Indians, 
the leaf being a valued article of exchange between the Indians 
of the coast — where it grows — and the tribes of the interior. 


" It is a stimulant, and acts, according to quantity and the con- 


dition of the person, as a diuretic or emetic. It formed the 
‘* black drink *’ of the Indian ceremonials. See Lawton’s 
‘*Travels in Carolina,’’ London, 1709, p 90, 91. Also 
Porcher’s ** Resources of the Southern Fields and Forests,’’ 
Charleston, 1869, pages 431 - 433. 

It is also used as a substitute for imported tea by the poorer 
inhabitants of North Carolina in the vicinity of the sounds, and 
to a small extent forms an article of domestic export. 

A list of vegetable substances prepared by infusion for medi- 
cinal or stimulating purposes might be extended to an indefinite 
length. A few of these, in which the mouth acts the part of a 
teapot, the saliva serving to extract the stimulating principle, 
form the ordinary solace of no inconsiderable portion of the 
human race. To say nothing of tobacco, the chewing of which 

f this country, though 
approaching cosmopolitan universality perbaps among sailors, 
we have the betel of the East Indies, the use of which is very 
general over ® considerable part of the world’s surface, and 
particularly among the Malayan races. 

This is prepared from the leaves of several species of pepper, 
as Chavica betle, Chavica siraboa, plucked green and spread 
over With quick-lime (chwnarn), generally prepared from oyster- 
shells, and wrapped around scrapings of the areca nut (Areca 
catechu), Though too pungent for a European taste, and, it is 
said, frequently rendering its users toothless by the ¥ of 
twenty-five, the Malays of all ages etic keep their betel- 
boxes in requisition from morning till night. It im a red 
color to the saliva and blackens the lips and teeth. Those 
species of plants of the genus Charica, a division of the pepper 
family, which yield it, are extensively cultivated. They are 
climbers, and are trained on poles, trellises, or the stems of 


The coca, in general use among the Indians who inhabit the 
elevated plains among the Andes, is a stimulating narcotic, con- 
sisting of the dried leaves of Erythrosylon coca, in combination 
with a peculiar alkaline substance called clipta. Provided with 
a sufficient supply of thie drug, an Indian will make an arduous 
journey of several days’ duration without food. Its habitual 
use is said to be attended with effects analogous to those of 
opium. The plant is largely grown in the province of La Paz, 
ar” forming an important source of wealth to the fn- 

abitants. 
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A German authority, Von Bibra, in his Preface to ‘* Die nar- | 
kotischen Genuss-Mittel und der Mensch ** (Man and the Use 
of Narcotics), assumes the following : ‘* Coffee leaves, in the form 
of infusions, are used by 2,000,000 of human beings; Paraguay 


TEARING-MACHINE. TEDDER. 


of rollers is moved in a direction opposite to that of the cylin- 
der, superseding the hand method. See G1G-MILL. 

Oldland’s teaseling-machine, English patent, 1830, consists of 
a horizontal, revolving tease/-frame, furnished on its under side 


tea is consumed by 10,000,000; coca 
by as many; betel is chewed by 
160,000,000 ; chicory, either pure or 
mixed with coffee, by 40,000,000; cacao, 
either as chocolate or in some other 
form, by 50,000,000 ; 300,000,000 eat or 
smoke hashish ; 400,000,000 use opium ; 
Chinese tea is drunk by 500,000,000; 
coffee by 100,000,000. All known peoples 
of the earth are addicted to the use of 
tobacco, chiefly in the form of smoking ; 
otherwise as snuffing or chewing.” 

Alcoholic stimulants are not included 
in his estimate. 


Tear/ing-ma-chine’. A ma- 
chine for disintegrating woven 
fabric to make fiber for rework- 
ing. It usually consists of a cyl- 
inder with sharp-pointed teeth 
that seize the fabric close to the 
feeding-rollers, and tear and deliver it into a recep- 
tacle. 

Tears. The vitreous drops from the melting of 
the walls of a furnace. 

Teas/el-ing-ma-chine’. (JVoolen Manufacture.) 
A machine in which woolen cloth is teaseled to raise 
a nap upon it, the ends of the fibers being exposed 
and laid in one direction, which forms the grain of 
the cloth. 

The teasel (Dipsacus fullonum) has large burs with stiff, 
hooked awns, which are used in raising a nap on cloth. The 
teasel-burs are so associated as to press in a body upon the 

p whole width of the cloth which 
by, passes beneath them, and the re- 


Fig. 6233. curved bracts catch upon the 
fibers, causing them to project 
from the surface of the cloth and 

. y forma nap. This, in fine woolen 

Sw Fe cloths, is after- 


ward sheared or 
gossed, to bring it 
to a length. 
‘ The teasel was 
\ known to the 
Greeks and Ro- 
\_ mans, and used 
¥ for napping 
— woolen cloth. 
i Teaseling was 


| 


Teaseling-Machine for Finishing Woolen Cloth. 


formerly done by hand; a number of teasel-heads being fixed | 


ina 


teasels became dam 


they were laid aside to dry. 
ngs gig-mill t 


e teasels are arranged in long frames at- 
to a hollow rotating cylinder, and the cloth by means 


Fig. 6234. 


English Hay - Tedder. 


| with teasels, wire-cards, brushes, or other materials used in 
_ dressing, or raising the pile of the cloth. The revolving teasels 
are put in motion by a band on the spindle; and as the cloth 
_is brought under the teasels by conducting rollers, it is pressed 
up aguinst them by supporters covered with elastic material. 
There are two teasel-frames in the breadth of the goods, and 
‘ each of these has a motion from the middle of the goods to the 
| selvage and back again, so that the operation on the cloth is not 
rectilinear, but by the end motion of the cloth the lines of 
action continually cross each other at fine angles. 
Ferrabee’s teaseling-machine, English patent, 1830, employs 
_ two series of teasels, each attached to an endless chain, which 
passes around two cylinders, by which it is put in motion, the 
pile being raised from the middle sloping to the sides. Two of 
the cylinders which support and give motion to the teasel- 
chains are placed with their axes extending along the middle 
of the piece of cloth, and the other two cylinders are placed 
near the selvages of the cloth with their axes parallel thereto. 
Each pair of cylinders is made to turn in a direction to raise 
the oi of the cloth from the middle toward the selvages, 
_When the cloth is at rest; but when an end motion is given to 
the cloth, the line of action of the teasels assumes an angular 
| direction, whose obliquity is determined by the respective rates 
_of motion of the teasels and the cloth. . 
In Birkenshaw’s machine (Fig. 6233), the axes of the two 
_ teaseling-cylinders B Bare in one vertical plane. The cloth 
' rests on a series of rollers D D D, allowing but not forcing its 
advance. The cloth, after passing over the upper feed-rollers, 
| descends on a series of rollers and goes under a bridge F, where 
access is gained to it by the attendant as it runs in contact with 
the two teaseling-cylinders, A shearing-cylinder is placed in 
the rear of the lower teaseling-cylinder. 


Tease-ten/on. (Joinery.) One on the summit 
of a post, to receive two beams meeting each other 
at right angles. 

eat. (Mechanics.) A small, rounded, perfor- 
ated projection, otherwise called a nipple, as that 


9) of a gun. 


Tea-urn. A metallic, vase-shaped vessel to 
hold hot water for replenishing the teapot. 

Teaze-hole. (Glass.) (Fr. tizard, ‘ fire- 
door.”) The fuel-opening in the glass-fur- 
nace, 

Ted’der. 1. A rope, strap, cord, or lariat, 
for fastening an animal by the head to a man- 
ger, post, or stake. See TETHER. 

2. (Agriculture.) A machine for igs 
d spreading hay, to expedite its being drie 
by the sun and air. See HAY-TEDDER. 


The English hay-tedder (Fig. 6234) has two sepa- 
rately rotating cylinders, and is so arranged that 
the action of the barrels may be easily reversed, so 
that after the has been strewn in the usual 
way, by reversing the motion, throwing it back- 
ward, it is laid very lightly and loosely, permitting 
more free access of air for drying. 

Tedders are classed as Reels, Kickers, and Endless belts, ac- 


an 


small wooden frame with cross handles. The surface of the | cording to their mode of action. 
cloth was worked first in the direction of the warp and then in 
that of the weft, the cloth being Gamped. The teasel-heads 
were cleaned by children with small combs, and when the 


_ In Fig. 6235, the bars E carrying the tedder teeth F are con- 
| nected by cranks to a revolving ring J which is confined be- 
‘tween two rollers, and so arranged as to cause the teeth to 
| point in the same direction during their entire revolution with 

the tedder-frame. Screw-clamps a } secure the teeth upon the , 
| tedder-bars. 
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Hay- Tedider. 
Tedge. The tngute or aperture in a mold through 


which the molten metal is poured. The metal hard- oe 


ened therein is a sprue, or waster. 

Tee. A T-shaped Bipe COnpIMB: adapted for a 
stem-pipe and two branches. 

Tee-ir/on. A rod with a cross-bar at the end, for 
withdrawing the lower valve-box of a pump. 

Teem/ing-punch. One for starting or driving a 
bolt out ofa hole. A drift. 

Teest. A stake or sinall anvil used by sheet-iron | 
workers. See STAKE. 

Teeth. The plural of tooth. | 

It signifies a row of wires, prongs, or projecting 
pe which have various forms and duties in dif- 
erent tools, implements, and machines, as, — 

The teeth of a comb, rake, saw, file, ete. 

The wires of a carding-machine or curry-card. 

The cog of a gear-wheel. 

The tine of a fork. See Tootn. 

Specifically: The lower zone of facets of a rose-cut 
diamnond, forming a truncated, pyramidal base for 
the crown, or projecting portion. 

Teg’u-la. A roofing-tile. 

Tein'o-scope. A name given by Sir David 
Brewster to the prism-telescope. | 

If a prism be placed horizontally with the refracting edge 
downward, so that the visual raya from an object enter and — 
emerge from it at equal angles, the object will appear of its 
natural size ; if the refracting edge be turned toward the ob- 
ject, this will appear to be elongated or magnified vertically. A 
similar prism placed vertically magnifies the object in the di- 
rection of its width; and a combination of the two gives an 
image enlarged in both directions, but fringed with the pris- | 
matic colors. This may be corrected by making the prisms of 
a glass which only transmits one color; by viewing the fring 
image through a piece of glass of this kind ; or, what is better 
for most purposes, by using a second pair of similar prisins 
placed in reversed directions to the first. gi 

Professor Amici, of Modena, used a combination of four rec- ' 
tangular prisms, having their refracting angles different and 
connected in pairs; the pair nearest the edye are vertical, and 
the second pair horizontal, so as to produce equal refraction in 


See DIAMOND. | 


each direction, the magnifying power being about three times. 
This plan is well adapted for ordinary glasses. 


Tel-a-mo'nes. (Architecture.) Male figures 
serving as columns or pilasters. Somewhat similar 
are Al/antcs, Persians, Caryatides, etc. 

irate pire In a general sense, the word tele- 
graph includes all modes of communicating intelli- 
gence to adistance. The modes may be classified as, — 

1. Visible. 

2. Audible. 

3. Tangible. 

1. Of the first are : — 

a. Semaphores ; moving or posturing arms (Chappe's; Pas- 
ley’s; Popham’s). 

b. Arrangement of disks, triangles (Edgeworth’s), lanterns, 
arbitrary characters (Hook's). 

c. Waving flags or torches ( Polybius) by day or night. 

d. Various flags disposed on signal halyards ( Marine Code). 

e. Colored lights. 

J. Rockets varying in number or variety. 

g. Intermittent flashes of light, from a mirror (Aeliotrope), or 
a lantern. 

A. Puffs of smoke, according to a code. 

t. A moving pointer acting by electric impulse ( Wheatstone 
and Cooke's telegraph). 

j. An adjustable column of liquid ( Percival’s hydraulic tele- 


a . 
ore tne printing (House, Hughes), dotting, and marking a trav- 
eling ribbon (Morse), chemical paper (Bain), and autographic 
(Caselli, Bonelli telegraphs, which imprint or impress visible 
characters on paper. 

i. The electric telegraph, read by the passage of sparks to a 
conductor ( Bain). 

2. Of the audible may be enumerated : — 


a. The clicking ( Morse apparatus) and its imitations. 

b. A bell actuated by electric connections (Bell). (The tele- 
graphic sounder.) 

c. Mechanical, noisy devices; horns, gongs, drums, trumpets, 
whisties, clappers; some actu by machinery, as alarms, 
especially for marine fog-alarms, See Siren. 

d. Firing of guns; varied as to intervals or rapidity. 

3. Among the tangible may be stated : — 


a. The Morse instrument read by the pulsations of the arma- 


re. 

y An electric telegraph read by the shock transmitted. 

The subject of telegraphs is considered under va- 
rious special titles, and detailed description of each 
at this place would involve repetition. ; 

See under the following heads : — 


Electro-chemical telegraph. 


Electro-magnetic telegraph. 


Field-telegraph. 
Fire-alarm telegraph. 
QGalvanic battery. 
Galvanometer. 
Galvanometric multiplier. 
Heliotrope. 

Hydraulic telegraph. 
Indicator. 
Indicator-telegraph. 
Insulator. 

Line-wire. 
Magneto-electric telegraph. 
Manipulator. 

Mechanical telegraph. 


Acoustic telegraph. Need|e-telegraph. 
Alphabet-telegraph. Optical telegraph. 
Annunciator. Pantelegraph. 
Astatic needle. Paragrandine. 
Autographic telegraph. Paragrele. 
Bank-alarm. Pneumatic telegraph. 
Battery. Printing-telegraph. - 
Beacon. Receiving-magnet. 
Belj-telegraph. Recording-telegraph. 
| Chemical-printing telegraph. Reel-telegraph. 
Circuit. Relay-magnet. 
Circuit-breaker. Repeater. 
Circult-closer. Resistance. box. 
Commutator. Resistance-coil. 
Copying-telegraph. Semaphore 
Current-regulator. Signal. 
Disk-telegraph. Solar telegraph. 
Duplex telegraph. Sounder. 
Earth-battery. Submarine cable. 
Earth-plate. Submarine telegraph. 
Electric bridge. Switch. 
Electric cable. 


Symbol-printing telegraph. 
Telegraph-alarm. 
Telegraph-cable. 
Telegraph-clock. 
Telegraph-dial. 
Telegraphic keyboard. 
Telegraph-indicator. 
Telegraph-key. 
Telegraph-pole. 
Telegraph-reel. 
Telegraph-register. 
Telegraph tariff-indicator. 
Telegraph-wire. 
Lect 

Ty pe-setting tel ph. 
Writing-telegraph. 


A brief summary of the principle and general 
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method of operation of the electro-magnetic tele- 
graph may not be out of place here. The parts 
common to all the various forms are ;: — 

1, a battery for generating the electricity : 2,a wire for con- 


ducting the current: 3, a transmitting instrument, by which 
the circuit is made and broken to cause the intermittent im- 


pulses which make the siguals; 4, a receiving instrument, hav- 


ing a needle or armature which vibrates under the influence of 
the pulsations of the current. 

Various forms of constant battery are used ; one is required 
at each station for transmission, a pole of each being connected 
by the wire with the opposite pole of the other; the other poles 
are connected with the earth, which completes the circuit. 
When s0 arranged, the batteries are said to be reversed. When 
connection is made between the line wire wud the battery at the 
transmitting station by means of key, lever, or other cuntriv- 
ance, the current flowing through the electro-maguetic coil at 
this station passes through the wire to another cvil at the re- 
ceiving station, by which it is inten-ified, regaining a portion 
of the force which it had lost by the resistance of the wire, and 
acquires sufficient power to operate the indicating or recording 
device, having done which it is conducted away to the earth. 


A current may thus be transmitted to any distance by having | 
retay magnets at proper intervals to restore the strength of the | 


current when it becomes enfeebled. The receiving apparatus 
at apy or all intermediate stations may be included in the cir- 
cuit, so that the dispatch will be repeated at those points, or it 
may be thrown out of the circuit, so that it will be received 
only at the extreme end of the line. 

When the transinitting apparatus is out of connection with 
the battery, the current passing from the pole of one battery to 
the opposite pole of the other is conducted away to the earth. 
In some forms of telegraph, however, as the fire alarm, the cir- 
cuit is continuous through the signaling instrument, the sig- 
nals being made only when this circuit is broken. 

Fig. 6230 shows the arrangement of wires, batteries, and in- 
struments for one of the terminal stations of a line. The line- 

wire a first enters the lizht- 

Fig. 6235. ning-arrester b, and thence 

passes by the biudinug-screws 
ed through the reluy-coils ¢ 
to the key /, main battery x, 


a and finally to the ground at | 


hk. The local circuit com- 
mences at the + pole of the 
local battery 7, and through 
the platinum points of the 
. Yelay by the binding-screws 
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Arrangement of a Terminal Station. 


j k, thence through the register or sounder coils /, and back to 
the other pole of the battery. 

Fig. 6237 is a plan of the instruments and connections at a 
way-station. The line-wire @ passes through the lightning-ar- 
rester b to the relay ¢, key /, buck to the lightning-arrester, and 


Fig. 6237 
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Arrangement of a Way- Station. 


| thence to the next station. The local circuit is arranged simi- 
larly to the preceding. mm is a cut-out, which may be turned so 
as to directly connect the wires leading into apd out of the 
office, allowing the line-current to pass without going through 
the office The ground-switch nis used to connect the line with 
the earth on either side of the instruments at pleasure. It is 
only used in case of accidents or interruptions on the lines. 

' Various as ure the forms of telegraphs, and the appliances 
used in their working, they may be divided into a few general 
, Classes, dependent on the manner in which their indications 
are made. , 

1. The indicator or needle telegraph, in which the signals are 
read from the deflections of a needle to the right or left of a 
median Hine; euch is Wheatstone and Cooke's. The submarine 
telegraph, where the reflecting galvanometer of Thomson is 
employed, is # variety of this class. 

2. The disk, dial, or “ step-by-step”? telegraph, having the 
letters of the alphabet arranged near the periphery of a disk, 
which is rotated step by step until each letter of a word is 
brought opposite an index The magneto-electric telegraph of 
this kind is very convenient for local purposes in cities, requir- 
jug no battery and ro skill in manipulation. 
| 3 The recording telegraph, in which dots and dashes, repre- 
senting the various letters and numbers, are marked by appro- 

riuate mechanism upou a strip of paper, as in the original 
forse telegraph. 

The electro-chemuical telegraph of Bain and others belongs to 
. this class. 

4. The printing-telegraph, by which the letters are printed in 
ink upon a strip of paper, each from its approprinte key at the 
other endof the line Such are those of Hughes, House, and 
others. 

5. The autographic telegraph, which makes an exact fac- 
simile of the messuge sent upon @ prepared shect of paper, as 
those of Caselli and Bonelli This is a peculiar modification of 
the electro-chemical telegraph. 

aie The automatic telegraph was invented by Wheatstone in 
, 1858. 
In the modern automatic telegraphic process, telegrams, by 
a device founded on the idea of the Jacquard loom, nay now be 
committed to a roll of paper, punebed with holes jiustead of 
' Jetters, apd dispatched automatically. The punched roll deliv- 
ers its message to the instrument without attendance, and the 
Message is printed at the other end of the line at the same 
time. The advantage claimed for this system is a gain of time, 
and the liberty to send messages when the line is in the most 
favorable condition without the assistance of the operator. 

A larger nuinber and greater variety of ideas can be conveyed 
with greater exactness in fewer words in the English language 
than in any other. Its advantage over French or German, for 
instance, is said to be from 25 to 33 per cent. 

The telegraphs of the world are estimated (Hawkshaw) at 
400,000 miles, at 8 500 per mile = 8 20,000,000. 

The wire is now in all cases, except those of submarine cables, 
and sometimes in cities, conveyed upon poles. In this country 
any kind of available wood is used, and in passing through for- 
ests the wire is frequently attached to living trees. The poles 
_ seldom undergo any treatment for the purpose of preserving 
them. In Englend more pains is taken. The timber generally 
employed is larch treated with sulphate of copper, or red fir 
creosoted by the Bethel process. When not sulphated or creo- 
soted, they are well seasoned and then painted, the but-enda 
being slightly charred to a foot above the ground line and 
tarred. Each pole is provided with an earth-wire or conductor 
for conveying electricity escaping from the wires in wet weather 
to the earth. These sometimes project above the tops of the 
poles, and serve as lightning-arresters, 

The poles are also stayed by wire ropes connected to rods in- 
serted in the ground, and in exposed positions double stays are 
eniployed. 

On railway lines the Varley double-cone brown-ware insu- 
lator is employed, and on canals and highways the single-cone 
white-ware or porcelain insulator. The wires are attached to 
the insulators at every post. What is known as the Britannia 
joint is exclusively employed for uniting the lengths of wire. 
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them side by side for a distance of three inches, binding them 
together with No. 19 wire, and soldering them. 

The domestic or district telegraph is designed to connect 
stores, private dwellings, or other houses jn cities with a central 
station, where there is an observer to attend to the messages 
received. The transmitting instrument is attached to the wall 
at a convenient place in the house, and connected by a wire 
leading to the roof, with a wire leading to the station ; it is 

| provided with three knobs or levers, one for sounding an alarm 
of fire, another for summoning a policeman, and a third for in- 
| dicating that a messenger is wanted. On either of these sig- 
| nals being transmitted, the requirement is at once indicated 
and atteniled to at the central office. 
| Fig. 6238 is a mugneto-electric dial-telegraph adapted for rail- 
roads and private business purposes. The electricity is gener- 
ated by working the treadles which rotate the armatures of the 
magnets. When the crank at the front of the machine is in 
, Upright position, as shown, the alarm from a distant station 
,/ may be received: it is turned to the right when desired to 
’ transmit a message ; in either diagonal position the circuit is 


| 
| This is made by bending the ends of the two wires, placing 
i 
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broken, and when turned to the left the circuit is through the 
Fig. 6238. 


2506 


See also TELEPHONE. 
indicator only. 


The  automatie- 


constructed for ‘telegraphic alarm to call the atten- 
‘thieves’ and for . tion of an operator or correspond- 
“fire.” In one ent was by Schweigger, about 1811. 
case, the shutters, | He proposed a pistol, charged with 
windows, and doors | # mixture of oxygen and hydrogen 
are so connected #45¢8, to be fired by a spark de- 
with an alarm in | rived from the long electric wire 
an office or the bed- | pers from the distant sta- 
room as to spring , “on. 
an alarm if ane of | Fig. 6239 is an alarm with an 
the said objects are | @8capement. ais an electro-mag- 
tampered with. net; 6 an armature of soft iron, 
In the othercase, | Which is attracted as often and as 
thermostats are Jong as the voltaic current circu- 
placed at all neces- | tes through the coil, but is pre- 
sary points, and "vented from coming in actual con- 
whenatany ofthese | tact therewith by means of two 
the heat oftheroom COPper studs tipped with ivory. 
degree or two above | short arm of a lever c, which is 
the point for which | normally pressed by a spring so as 
itis set, an electric | t© engage a stop on the wheel d, 


Although Franklin, in 1748, fired spirits by 
alarm telegraph js  ttansmitted across the Schuylkill, the first 
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eee 


means of a spark 
distinct plan fora 


Fig. 6239. 


contact is made and 
the alarm is sprung. 

The following pat- 
ents of Watkins may 
be consulted: March 
10, 1863 ; May 10,1870; January 31, 1871 (six patents) ; March 
28, 1871; October 27, 1574. 

The system of fire-alarm telegraphs, now so general in large 
American cities, is referred to bo page 849, and the devices on 
page 1918, Reaister; page 1918, Repeater. 

ne important application of the telegraph is for determining 


Magneto-Electric Dial- Telegraph. 


differences of longitude. 


_ preventing it from moving. When 


4 current passes through the coil, 


Telegraphic Alarm. 
the armature, being attracted, re- pe 


_ leases the lever from the stop, and clock-work mechanism oper- 


| 


For this science is largely indebted to | 


Dr. Locke, of Cincinnati, by whom it was successfully practiced | 
as far back as 1548. Cambridge Observatory, Mass., has thus 


been brought into direct communication with San Francisco by 
connecting the wire with the pendulum of a clock at Cam- 
bridge, so that the main circuit is broken and instantly closed 
at each oscillation; the moment at which the circuit is broken 
is noted by the observer at San Francisco, by a clock regulated 
to local time there, which, being compared with the local time 
at Cambridge, gives the difference of longitude between the two 
places. Many other stations, both in Europe and America, 
have been connected, and their longitudes determined in this 
way. 

The moments of breaking and closing the circuit are practi- 
cally the same at both places, the velocity with which the cur- 
rent traverses the wire being comparable only to that of light, 
though Professor O. M. Mitchell determined that a minute 
though appreciable interval of time elapsed during its passage 
between two widely separate: stations. 

The telegraph was first used for military purposes during the 
Crimean war, 1854-55. Its application for this purpose was 
greatly extended during our recent civil war, and has now be- 
come systematized in the armies of Europe. 

In the French army the whole apparatus is carried in a coy- 
ered carriage, divided into two compartments, oue for an office, 
and the other containing a reel of wire. In the office is a table 


for supporting the instrument, two accumulators, dne for the | 


batteries, and the other for the signal-bells, and a seat for two 
persons. The reel is supported on its axis in the rear compart- 
ment, so that the wire unwinds as the carriage proceeds ; it 


contains 3 kilometres (nearly 2 miles) of wire, and extra reel | 


carriages are provided, each carrying 21 kilometres (over 13 
miles) of wire on 7 reels, The wire is composed of 4 copper 
threads twisted together, and protected by an insulating coating 
of fiber and india-rubber, so that when laid on the ground it 
will sustain the passage of vehicles without injury. Poles are 
used in special cases. Each telegraph-carriage is in charge of 
a sergeant, two corporals, and twelve men divided into three 
squads, the first of which goes ahead with the sergeant, traces 
the line, cuts a trench for the wire, or makes the poles; the 
second has charge of the reels, and makes the necessary splices, 
and the third lays the wire or fixes it on the poles. In moun- 
tainous countries mules are substituted for the carriage ; one 
carries a small tent, a tripod table, stake, the battery, and 
tools ; another two reels of wire; a third draws a barrow which 
serves as a reel-frame, which is guided by two men, who carry 
it in difficult places. See TreLeGRAPH-CARRIAGE. 


Tel’e-graph/ic A-larm’. (7¢elegraphy.) A sound- 
er operatel by electro-telegraphic means. 

There are many forms : — 

The alarm which runs down, a detent being with- 
drawn from the escapement. See Acoustic TELE- 
GRAPH, page 11. 

The draka eaeavaiieit: operated by successive 
impulses. This has grown into the ordinary tele- 
graph, which is read by sound. 


Le 


reeset 


ating through the scape-wheel d upon the pallets ¢ causes the 
hammer / to vibrate, striking each side of the bell g alternately. 


Fig. 6240, 


iret, 


a ates SS ee ee ae 
Magneto-Elect 


ric Telegraphic Alarm. 


In Fig. 6240, the hammer is rung without the intervention of 
an escapement, by means of a current of m eto-clectricity. 
The cores of two coils a @ are connected bya 6, and serve 
as Keeper to the horseshoe magnet c. On depressing the lever 


Fig. 6241. 


d, these are raised from the poles of the magnet, creating a cur- 
rent which passes through the coils and along the line to the 
bell. 


Fig. 6241 exhibits the connections for a bell-alarm a is the 


battery ; 6, the zinc-pole ; c, the carbon-pole; d, the key; ¢ ee 


Fig. 6242. 


Clock- Work Alarm. 


ain Google 
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the hinding screws of the bell-inngnet. When the key is de- 
pressed, the battery current is thrown upon the bell. The three 
elements of the circuit aay of course be separated by any dis- 
tance within that through which the battery is able to transmit 
its current. A sounder or register may be substituted for the 
bell. 

In the alarm, of which a side view is shown at B, and front 
and back views at AC, Fig. 6242, two electro-magnets ¢ c, hav- 
iny their coils connected and wound in similar directions, ure 
joined at one end by a piece f of soft iron, At the other end is 
pivoted a soft iron armature a, placed at such a distance us to 
be strongly attracted by the eleetro-magnet when the circuit is 
completed through its coils, and is conuected with a detent ¢, 
whieh ordinarily engaves a fy, but is released when the arma- 
ture is attracted by the closing of the circuit, allowing a train 
of clock-work, impelled by a spring or weight to operate, and 
throuzh the medium of a scape-wheel and pallets, causing the 
haunner A to strike the bell go When the current ceases to 
flow, the armature is retracted by the spring s, again locking 
the mechanisin. 

Tel’e-graph-ca/ble. (E/rctricity.) The essen- 
tial features of a submarine telegraph-cable are a wire 
or Wires for conducting and a protecting compouni. 
To these are added sheathing, to protect against abra- 
sion or other injury, and sometimes material to in- 
crease the tensional strength of the cable. With 
these conditions to meet, there have been numerous 
patents in the United States and in England, but 
the patents of the latter country are in such a cha- 
otic condition that it is almost Impossible to give an 
intelligent idea of them. The same invention is the 
subject-matter of numerous patents, and the futility 
of many of the devices is only exceeded by the utter 
looseness with which they have been lapped and piled 
upon each other. 

The inventions coneern particularly, — 

1. The arrangement of the coated wires in clusters 
with protecting envelope. 

2. Wrapping or enveloping in light material to 
give buoyancy to the cable, and prevent the parting 
of the wire when laying it in deep water, 

3. Modes of connecting and splicing the ends of 
sections or lengths of wire. 

4. Machinery for constructing the eable ; that is, 
putting on its insulating and preserving covering 
while the wire is paid off from a reel, or reels. 

5. Materials for insulating and modes of applying 
the materials. 

6. Coating and preservative materials over the in- 
sulated wire, or clusters of wires. 

7. Means and modes of storing. 

8. Machines for paying out, registering, and laying. 

9. Modes of recovering, under-running, and mend- 
ing. 

10. Transmitting and receiving instruments. 


The wires are of copper, frequently tinned, and generally. 
coated with gutta-percha, but preferably with india-rabber. 
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The details are very varied in diftlerent establishments, and for | $ 
| six riding wheels, also provided with brakes, and kept down by 


different kinds of cable. 

In 1859, Dr O'Shaughnessy constructed a telegraph-line 21 
miles long near Caleutta, embracing 7,0) feet of submerged | 
wire; this was covered with cotton thread saturated with pitch | 
and tar. 

Professor Morse is said to have laid a wire between New York | 
and Governor's Island in 1842. 
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6 tons per mile. Tt was a permanent success, The next long 
euble was laid in 1853, between Dover aud Ostend, a distance of 
SU miles, contained 6 conducting wires, and weighed 53 tons 
per mile. In 13a cable of 1 conducting wire was laid between 
England and Holland, 120 miles, weighing 1} tons per mile, 
This cable worked for 12 vears. From 1853 to 158, 87 eables 
were laid down, having a total length of 3,700 miles; of which 
16 are still working, 13 worked for periods varying from a week 
to five years, and the remaining & were total failures. 

Abd unsuccessful attempt to lay a telegraph-cable hetween 
Treland andl Newfoundland was made by the ‘S Niagara‘? and 
* Agamemnon in 1857. Tn the succeeding year these vessela 
joined their cables in mid-ocean, and successfully completed 
the work. On the 16th of August, a message and reply were 
transinitted between Queen Victoria and President Buchanan. 
After 23 days, 400) messages having been transmitted, it was 
found to have lost its condueting power. 

The name of Cyrus W. Field is indissolubly associated with 
the subatlantic cable enterprise. 

The cable of 1858 consisted of a 

Conductor. A copper strand of 7 wires, 6 laid around 1; 
_ weight, 107 Ibs. per nautical mile. 

Insulator. Gutta-percha laid on in 3 coverings; weight, 261 
Ibs. per nautical mile. 

Outer Coat. 18 strands of charcoal fron wire, each strand 
made of 7 wires, twisted 6 around 1, laid equally around the 
core, Which bad previously been padded with a serving of tarred 
hemp. 

Braking Strain. 3 tons 5ewt.: capable of bearing its own 
weisht ina trifle less than 5 miles depth of water. 

In 1865, it wax attempted to lay a second cable. The opera- 
tien was intrusted to the monster steamer ‘Great: Eastern,” 

which commenced the work of laying the cable on the 23d of 
July. After a considerable length had been paid out it purted, 
‘and the broken parts could not be recovered. This eahble was 
much stronger than that of 1858, being made up as follows: — 

Conductor, A copper strand of 7 wires, 6 laid around 1; 
weight, 300 lbs. per uautical mile; embedded in Chattertou's 
compound, 

Insulator. Gutta-percha and Chatterton’s compound; weight, 
44) Ibs, per nautical mile. 

Outer Coat. 10 solid wires, drawn from homogeneous iron, 
each wire surrounded with tarred manilla rope, and the whole 
laid spirally around the core, which had previously been pad- 
ded with a serving of tarred eating: 

Breaking Strain. 7 tons 15 ewt.; capable of bearing its own 
weight in 1] miles depth of water. 

Leagth, 2,300 nautical miles ; actually laid, 1,896} miles. 

In 1866 a secondattempt was made by the ‘ Great Eastern," 
resulting in perfect success, She also succeeded in grappling 
the end of the cable laid the preceding year, and splicing it, so 
that there were now two lines of transatlantic telegraph. The 
cable employed on this occasion was similar to that of the sear 
before, but of somewhat greater strength, 8 tons 2 cwt., its 
length 2.730 nautical miles, of which 1.8084 miles were Jaid 
down, part of the remainder being employed in splicing the 
cable of 1863. 

The distance in each case between the two points connected 
was about 1.400 nautical miles; the depth of water nowhere 
exceeding 2.7 miles. 

The weight of the second laid (British) Atlantic cable was 
2,740 ewt. In laying it while the ‘* Great Eastern") was goiug 
at the rate of six Knots an hour, the cable passes out at an 
angle of 67° only, so that the inclined plane between the ship 
and the bottom was 17 miles Jong. The motion of the vessel in 
rolling, ete , had little effect, the greatest strain pever exceeded 
one tenth of the breakiug strength. 

The paying-out mechanism consisted of six grooved wheels 
fitted with brakes; the cable was pressed into the grooves by 
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levers and weights on their shafts; these served to keep the 
cable tight on the paying-out drum, 6 feet 1] ineh in diameter, 
and 1 foot broad: four turns of the cable were taken around 
this, and it thence passed over a dynamometer wheel, which 
deflected it by a lever loaded with weights, and finally over a 
grooved wheel overhanging the stern of the ship. The appa- 


In March, 1845, Brooman, in England, patented the method | ratus subsequently used was similar to this. 


now universally employed for preparing gutta-percha; and in 
September of the same year Bewley patented a machine for 


The fifth Atlantic cable, between the coast of Ireland and 
Newfoundland, was laid by the “ Great Eastern,” assisted by 


making tubing, hose, etc., on the principle of Tatham's Amer- , three other steamships, each fitted with laving and picking-up 


ican machine for making lead pipe, patented in L841. 
In 1845, Mr. James Reynolds, of New York, invented a ma- 


chine for covering iron wire with india-rubber, and in 1848, by , 


the aid of this machine, covered a wire with gutta-percha, which 
was laid between New York and Jersey City. 

Telegraphs of wire coated in this way were extensively intro- 
duced into Prussia in 1547-48, and in the latter vear a gutta- 

-rcha covered wire was laid across the Rhiue at Cologne by 

r. Siemens, - 

The first submarine cable ever laid in the open sea was laid 
between Dover, England, and Cape Grinez, Frauce, in NW). It 
was a single strand of wire, 27 miles in length, covered with 
gutta-percha, unprotected by any outside coating, and worked 
only one day. The next cable was also laid between Dover and 
Calais, in 1841. This cable waa covered with iron wire, con- 
tained 4 conducting wires, was 27 miles in length and weighed 


machinery. The work was begun on the 16th June, 1573, and 
on the 27th the “Great Eastern? reached Heart's Content, 
Newfoundland, having payed out 1,700 miles of cable in 11 days. 
This cable was made at the works of Siemens Brothers, near 
‘London, and is composed of a thick central wire, which igs 
passed through a peculiar composition, and afterward sur- 
rounded by eleven smaller wires, the whole being cemented 
| together by the composition. It is then coated with gutta- 
percha, and served with mnanilla fiber to the diameter of } of an 
_ineh; the whole is then covered with ten iron wires spun on, 
j each wire being previously wrapped with hemp, and afterward 
| passed through two tanks, by which jt is coated with tar, and 
, finally coiled away in large tanks until wanted for use. 
The following is a list of oceanic cables Inid throughout the 
world up to the close of 1874. Those marked thus “are not 
working at the present time. 
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Date. 


1850 
1851 
1852 

1852 
1852 


OcEAN TELEGRAPH CABLES OF THE WORLD. 


From 


*Dover, England, to Calais, France..... 
Dover, England, to Calais, France..... 
Key baven to Hurst Castle, England.. 
Holyhead, Wales, to Howth, Ireland... 
Port Patrick, Scotland, to Donaghadee, 

Ireland 
Prince Edward Island to New Bruns- 
WICK, cae NBs WEA EST Kae wen x eee we 
Denmark across the Belt . . 
Dover, England, to Ostend, Belgium.. 
Port Patrick, Scotland, to Donaghadee, 
Treland 

*England to Holland. ............5 568 

Port Patrick, Scotland, to Whitehead, 
PRA is oh Se hs Hees eee See es 
Sweden to Denmark, 

*Corsica to Sardinia... cc. cee cece eee ee 

*Enyland to Holland..............0006 

“Holyhead, Wales, to Howth, Ireland... 

*Spezzia, Italy, to Corsica.......... 0065 
Holvhead, Wales, to Howth, Ireland.. 

*Santinia to Africa 

*Cape Kay, Newfoundland, 

North, Cape Breton. .......ee ee eee 

*Sardinia £0 ATVICU. 2.0 wis s.cie ed sis.0 ese ey 

*Varna, Turkey, to Balaclava, Crimea... 

*Eupatoria, Crimea, to Balaclava, Crimea 

*Varna, Turkey, to Kilia, Roumania .. 

*Traly to Sicily 

*England to Holland........-...ee00. 

*England to Holland .......... cece eens 

*Cape Ray, Newfoundland, to Cape 

North, Cape Breton 
Prince Edward Island to New Bruns- 
WiCK.3 nox weew Peer saree bese eeee 

*Crete to Alexandria, Eyypt........... 
Crete to Syra 
St. Petersburg to uli Russia. . 
Across AMazOn........ce cere eens er 

*Sardinia to Bona, Africa . ; 


awe reese ener ee en terme eeerasone 


Pr 


seneameoeerereoseee 


wee eee nee avr a meer eee eee 


7 *Sardinia to Malta Lat GNatN Wed hee Oe ee 


eevee nee enseee eset eneveen 


*Corfu to Malta 
*Portland, England, to Alderney....... 


7 *Alderney to Guernsey...........066- 7 


*Guernsey to Jersey....ceeee cece ees 
Ceylon to Hindustan. ......6....0000e 
Ceylon to Hindostan..... 0.0.2.0... 008 

*Italy to Sicily 
England to Holland ............ baci 

*Enyland to Emden, Germany......... 

*Ireland to Newfoundland. ............ 


S *Turkey to Sinyrna via Archipelago.... 


*Crete to Alexandria, Egypt........... 
*Singapore to Batavia... 2... cee ce eee 

Deninark to Heligoland.............. 
*Cromer, England, to Heligoland. .... 


1859 Isle of Man to Whitehaven, England.. 
1859 Sweden to Gottland... ..........008 
1859 Folkestone, England, to Boulogne, 

PRG) eco ees las us tae stares eae 
1859 Malta to Sicily ......... ee ee 
1859 Jersey to Pirou, France...........4. : 
1859 *Otranto, Italy, to Aviano, Turkey..... 
1859 "Ceuta, Africa, to Algesiras, Spain..... 
1859 “Cape Otway, Circular Head........... 
1860 Great Belt, Denmark (2 cables)........ 
1860 *Dacea, Hindostan, to Pegu........... 
1860 *Port Vendres, France, to Algiers...... 


1859 and 1860 “Suez, Egypt, to Cassire, 

By S Ob iatscc near he cies anatase Osea 
1860 *Sunkin, Red Sea, to Cassire......... i 
185) “Sur akin, Red Sea, to Aden, Arabia..... 
1860 *Acen, Arabia, to Hellania, Arabia..... 
18) *Hellania, Arabia, to Musent, Arabia... 
1860 *Museat, Arabia, to Kurrachee, India... 
1860 *Bareelona, Spain, to Mahon, Minorea.. 
1860 *Minorca to Majorca......... nee ecn 
Ish) *Iviza to Majorca... .. cee ee eee eee 
1kH0) St. Antonio to [viah. wc. cee eee eens 
1851 Corfu to Otranto, Italy, about........ 
1861 *Malta to Tripoli, Africa.............. 
1861 *Tripoli, Africa, to Bengazi, Africa .... 


18:2 


*Bengazi, Africa, to Alexandria, Egvpt.. 
Dieppe, France, to Newhaven, England 
*Toulon, France, to Corsica 
Wexford, Ireland, to Aberman, Wales, 
Lowestoft, Eug., to Zandvoort, Holland 


Length Greatest 


in Depth in 
Miles. Fathoms. 
25 30 
25 BY) 
3 20 
65 83 
15 160 
12 18 
18 16 
76 3 
25 160 
115 23 
- 27 150 
12 14 
10 20 
120 30 
65 80 
110 382) 
65 8&3 
0) 800 
7 360 
160 1,500 
310 300 
6U 69 
17 380 
5 27 
123 23 
119 23 
85 800 
12 14 
350 =: 1,350 
170 1,020 
10 10 
105 — 
150 1,500 
500 1,000 
50 1,000 
69 60 
7 44 
15 60 
30 45 
380 40 
8 40 
129 7 
2m) 28 
2,036 2,400 
565 1,100 
150 1,600 
630 20 
45 28 
828 30 
36 : 
64 70 
24 30 
60 7 
21 10 
50 400 
25 700 
240) 60 
14 18 
116 50 
620 1,685 
f! 
255 = 
474 = 
7s & 
718 | 
4st = 
4%] 3 
19s 1,400 
30 250 
74 50 
76 - 450 
9) 1,000 
230) 334 
508 420) 
693 bg) 
SO i) 
195 1,550 
63 50 
125 Zi 


Length Greatest 


Date. From in Depth in 
Miles. Fathoms. 
1863 *Cagliari, Sardinia, to Sicily........... 211) s-1,028 
1864 *Cartagena, Spain, to Oran, Africa..... 130 1,420 
1804 Gwadur, India, to Elphinstone Inlet, 
TOURS ec ee ea NS eee cae Sees 357 437 
1864 Mussendom, Persia, to Bushire, Persia 393 97 
1864 Bushire, Persia, to Fao, Persia........ 154 1 
1864 Gwadur, India, to Kurrachee, India... 246 670 
1st Otranto, Italy, to Aviano, Turkey..... 50 347 
1855 *Bona, Africa, to Sicily 2.0.0.0... 0.00 ee 270 200) 
1865 Trelleborg to Rugen, Germany........ 55 80 
1865 South Foreland, England, to Cape 
Grinez, RrAnee cisee cies oe cece os 25 30 
1866) Ireland to Newfoundland...........6+ 1,89 2,424 
1866 Ireland to Newfoundlaud............ - 1,852 2,424 
1866 Lyall’s Bay to White's Bay........... 41 DW 
1866) Crimea to Circassia ........ Sai asada oie 40 i 
1868 Colonia to Buenos Ayres ......0ee ees 30 4 
1st4} England to Hanover...........0-0008 22% 27 
1866 Cape Ray, Newfoundland, to Aspee 
, Bay, Cape Breton .........-.. 0.08. 91 200 
1866 Leghorn, Italy, to Corsica............ 65 100 
1866 Persian Gulf ........ Sues te eaten eats 160 110 
166 *Khios to Crete....... cc cece eee ee eee 200 8 8=1,200 
lso7 South Foreland, England, to La Panne, 
PrNCO seus Gus nates eel icie ease 47 28 
1867 = Maita to Alexandria, Egypt.......... ~ R56 2,000 
1867 Huvana to Key West, Florida......... 125 20 
1s67 Key West to Punta Russia, Fla....... 120 2 
1867 Placentia, Newfoundland, to St. Pierre 112 16 
1567 St. Pierre to Sydney, Cape Breton .... 188 250 
lsu7 Arendal, Norway, to Mirtshalts, Den- 
WALK s6cceiones Geecgedes sia Baoan aie 66 110 
1868 Italy to Sicily...... 0.0. eee cece ee 5 40 
1868 Havana to Key West, Florida......... 125 eg 
1869 Peterhead, Scotland, to Egursand, Nor- 
WAY ioojbn.cedis seh ots oon eke ewes 250 70 
1869 Grisselhamm, Sweden, to Nystadt, Rus- 
Sete ieee Gereaatinvanuwens ee 96 47 
1869 Newbiggin to Sondervig........ coseee Oot 48 
TS) * BIBCK SOA 3 02 seeds cider seg hse ne e's 300 ie 
Na *Scilly Isles to Land's End, England... 27 40 
BAY Multa to Sicily ........ ccc. cece ewan : 54 75 
1860 Tasmania to Australia ............... 176 ss 
1869 Scilly Isles to Land's End, England... 27 42 
Ise9 *Corfu to Santa Maura.............08. 50 160 
-1859 "Santa Mauru to Ithaca.............4. 7 180 
1869 Ithaca to Cephalonia..... i aiesdrarenenreaie 7 ss 
1N69 "Cephalonia to Zante ....... 2.000. coos 10 ~ 60 
1859 Bushire, Persia, to Jask.............. a) OT 
1869 Brest, France, to St. Pierre........... 2,584 2,760) 
1869 St. Pierre to Duxbury, U. &........... 749 250 
1869 Moen to Bornholm, Sweden.......... 80) 23 
1869 Bornholm, Sweden, to Libaus ........ 230 62 
1870 Scotland to Orkney Isles ............. - 37 
1870 Salcombe, England, to Brignogan, 
BYANC soothes cuitauwusd acvnet es 101 59 
1870 Beachy Head to Cape Antifer......... 7 34 
1870 Suez, Egypt, to Aden, Arabia......... 1,460 968 
1870 Aden, Arabia, to Bombay .........00. 1,818 2,060 
1870) =Porthcurno, England, to Lisbon...... 823 2,025 
ISTO) Lisbon to Gibraltar.......... 0. cece ee 331 5385 
1870) Gibraltar to Malta............ eee ~ 1,120 1,400 
1870 *Portheurno to Mid Channel.......... 6d 62 
1870) Marseilles, France, to Bona, Africa.... 447 1,600 
1870) Bona, Africa, to Malta ............6. ~ = 886 65 
1870) Madrasto Penang.......... 0.0000 ee ee 1408 1,284 
1870 Penang to Singapore..........0ee eee. 400 36 
1870) Singapore to Batavia......... 0... 000. f57 22 
1870 Malta to Alexandria, Egvpt........... 4 1,440 
1870 Batabano, Cuba, to Santiago, Cuba.... 520 ia 
1870 Jersey to Guernsey edie caeniensened 16 82 
1870) Guernsey to Alderney.... 6... cece eee 18 30 
1870 Sunta Maura to Ithaca............... 7 180) 
1870) Zante to Trepito....... cc eee e eee wees li 235 
1870 Sunium to Thermia ..............2.0- 25 160 
1870 Patras, Greece, to Lepanta..........6. 2 20 
1870 Dartmouth, England, to Guernsey.... 65 58 
1870) Guernsey to Jersey. .... 0.2... cece 15 32 
1870 Porto Rico to St. Thomas .......... .- W110 22 
1870 Santiago, Cuba, to Jamaien........... 140 rae 
1870 Portpatrick, Scotland, to Donaghadee, 
Lrelantl: : cas vd ha den ae Savnvieas- sda 25 160 
ISG] “Daven.to Withisccs< sive dasawaw nts cea ig 430 
INTL) Majorea to Mimorea.... oe. eee cee ee 35 93 
1871) “Villa Real to Gibraltar.............4. 155 84 
1871) Marseilles, France, to Algiers, Africa... 447 1,625 
1871 Siugapore to Saigon, Cochin China.... 620 FY) 
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Length Greatest 


Date. From in Depth ia 
Miles. Fathoms. 

1871 Saigon to Hong Kong...............- 995 630 
1871 Hong Kong to Shanghal............. 1,100 42 
1871 Shanghai, China, to Nagasaki, Japan } 1,200 135 
1871 Nagasaki to Viadivostock, Siberia.... 80 
1871 Rhodes to Marmarice ................ 22 we 
1871 Latakia to Cyprus ...............6.8.. 86 ale 
1871 Samos to Scala Nuova..............06 11 82 
1871 Mytelent to Aivali......... Sia apcttecteass 13 a3 
1871 Khania to Retimo............. cee 00 32 200 
1871 Retimo to Khandia.................. 41 152 
1871 Khandia to Rhodes...........--+.56- 201 600 
1871 Khios to Cheameh................000: 6 38 
1871 Zante to Corfu..... 2... cece cee eee ee 150 SY 
1871 Zante to Cephalonia..............+506 18 203 
1871 Lowestoft, England, to Greitseil, Ger- 

MANY os 6 eeu oi aos SHON See eae SERS 223 23 
1871 Anjer, Java, to Telok Betong, Sumatra 695 50 
1871 Banjoewangie, Java, to Port: Darwin, 

Avistralig so ccacs cha cusch tei dees 1,082 1,580 
1871 St. Thomas to St. Kitts............. »- 133 ~~ 1,170 
1871 St. Kitts to Antigua ................. 90 130 
1871 Antigua to Demerara, connecting the 

West India Windward Islands...... 1,028 
1871 Porto Rico to Jamaica................ 582 
1872 Lizard, England, to Bilbao, Spain..... 460 
1872 British Columbia to Vancouver Island. 18 
1873 Falmouth to Lisbon........... ...... 850 ° 
1878 Caithness to Orkney.................. 8 
1873 Valentia to Newfoundland............ 1,900 
1873 Key West to Havana................. 125 
1873 Placentia, Newfoundland, to Sydney, 

Cape Breton.............seeeceeees 300 
1873 Heligoland to Cuxhaven, Germany.... 40 
1873 England to Denmark................. 850 
1873 France to Denmark.................. 450 
4873 Denmark to Sweden.................. 12 
1873 Pernambuco, Brazil, to Para, Brazil... 1,080 
1873 Alexandria, Egypt, to Crete.......... 390 
1873 Candia to Zante........... ccc cee e ees 240 
1873 Zante to Otranto, Italy............... 190 
1873 Alexandria, Egypt, to Brindisi, Italy.. 930 
1874 Lisbon to Madeira ................... 633 
1874 Madeira to St. Vincent, Cape de Verd 

Talands iiss feed eee hen Sates ctewias 1,260 
1874 St. Vincent to Pernambuco, Brazil.... 1,953 
1874 Jamaica to Colon, South America..... 600 
1874 Pernambuco, Brazil, to Bahia, Brazil.. 450 
1874 Bahia, Brazil, to Rio Janeiro.......... 1,240 
1874 Italy to Sicily..............00 cece eee. 7 
1874 Jamaica to Porto Rico.......... baskets 582 
1874 Rio Janeiro to Rio Grande do Sul..... 84C 
1874 Rye Beach, U.S., to Tarr Bay, Nova 

ScOUiBiets skew codeees aececie ds 550 
1874 Barcelona, Spain, to Marseilles, France 200 
1874 Shetland to Orkney......... MeiGet neers 60 
1874 Valentia to Newfoundland............ 1,900 


United States vessels have lately been employed in taking 
soundings for the Pacific cable. 

When this line of telegraph is laid, its length between the 
terminal points, namely, San Francisco and Yokohama, will be 
5,573 nautical miles. The cable will, however, be divided into 
three sections, — from San Francisco to Honolulu, 2,093 miles ; 
from Honolulu to Midway Island, 1,220; and from Midway 
Island to Yokohama, 2,260 miles. . 

a, Fig. 6243, is the Ohio River cable. It is composed of an 
interior wire of No. 10 Swedish iron, surrounded by three coats 
of gutta-percha and three of Osnaburg, the whole inclosed in 
No. 10 longitudinal wires, and lashed with one of similar size. 

6 is the Hudson River cable. It hasthree No. 10 conducting 
wires, each insulated by a gutta-percha covering inclosed in the 
same material, and is wrapped with tarred yarn. 

cis an improvement on this, the wires being separated b 
solid gutta-percha incorporated in one mass with that whic 
envelope all three. This is covered with tarred hempen twine. 

d eis the Dover and Calais cable, the first of importance laid 
in Europe, composed of four interior copper wires surrounded 
by gutta-percha covered with spun yarn. Ten galvanized wires 
were then twisted around the whole. Its length was 25 
miles. : 

The next in order of time was the Holyhead and Howith 
cable, connecting England and Ireland. This had but one con- 
ducting wire. The shore ends were larger than those laid in 


deep water; f and g show the relative sizes. The distance be- | 


tween the two connected points is 60 miles; 10 additional miles 
of cable were constructed to meet contingencies. 

& is the cable which it was attempted to lay down 
Portpatrick and Donaghadee, Scotland and Ireland, 


between 


| 


in 1851. | 


Telegraph- Cables. 


oe improvements, however, have been introduced into the 
atter. : 

kis the shore end of the cable between Orfordness and the 
Hague. Each cable is composed of a single wire, the whole 
being brought together near the shore and twisted into one. 

i, the cable between Prince Edward's Island and New Bruns- 


, wick. 


m, that across the Great Belt, in Denmark. 
‘ n, that across the Mississippi at New Orleans, on the Balise 
ne. 
_ The Malta and Alexandria cable (a 4, Fig. 6244) is composed 
of seven copper conducting wires, over which are three layers 
of gutta-percha and one of tarred yarn, the whole inclosed by 


Fig. 6244. 
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Malta and Alexandria Cable. 


Owing to a gale, it was cut when 16 miles had been paid out. eighteen iron wires. The diameter of the deep-sea portion is 
It was subsequently recovered in 1854, the depth of water being . .85 inch. 


150 fathoms, and found in good preservation. 


| 


cd, the last four cables laid down between Ireland and New- 


‘and j are the cables connecting Dover and Ostend, and Port- foundland. The seven wires of the core are each 0.048 of an 
trick and Donaghadee. ‘These two cables are precisely simi- inch in diameter, that of the whole strand being 0.144 of an 
for in size and general construction, each having six wires; loch, weighing 300 pounds to the mile. 
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The conductor is insulated by four layers of gutta-percha, - 
alternating with thin layers of Chatterton’s compound, the 
total diameter of the core being .464 inch. The sheathing con- : 
sists of ten steel wires, 0.043 inch in diameter, each surrounded 
by five strands of tarred manilla hemp, and wrapped spirally 
round a covering of tarred jute yarn which surrounds the core. 
The weight in air is 4,000 pounds; in water, 1,568 pounds to 
the nautical mile. 

e is a section on the same scale of the shore end of this cable. 

The French Atlantic cable was laid by the “ Great Eastern ”’ 
in 1809. It is made in sections varying somewhat in size and 
mode of manufacture. The illustrations (Fig. 6245) are from 
*‘ Ensineering,”” and are one balf (linear) the exuct size. 


1 


Submarine Telegraph - Cables. 


A is a section of the shore ends of the cable between Brest 
and St. Pierre. 

B, the intermediate portion connecting the shore ends to the 
main portion. 

C, the main cable of the Brest and St. Pierre section. 

D, the main cable of the St. Pierre and United States section. 

E, the intermediate portion of the St. Pierre and United 
States section. 

F, the shore end of the said western section. 

The Brest and St. Pierre section weighs 400 pounds per nau- 
tical mile. 

The we-tern section 107 pounds per nautical mile. 

In each case the copper conductor in the center consists of | 
seven Wires, six laid around one. 

In each of them, — 

> is an insulation of alternate layers of gutta-percha and 
Chatterton’s compound, covered by a coating of tanned jute 
yarn of varying thicknesses in the different figures. 

d, galvanized homogeneous fron wires bound with manilla 
hemp steepel fn tar. 


e, Clark's compound, consisting of mineral pitch and silica. 

SJ, galvanized iron wire. 

G H IJ illustrate cables made by the Bishop Gutta-Percha 
Company, of New York. 

In G, the center iz an annealed steel wire surrounded by 
spirally laid copper wires; gutta-percha, ? 1, inch thick, is laid 
on in three successive coatings; manilla yarn in a short spiral 
lay ; manilla yarn in a long spiral lay. The annealed steel wire 
weighs 330 pounds per mile; copper wires, 475; gutta-percha 
insulation, 475 ; manilla yarn coating, 750 pounds ; total, 2,012 
pounds per mile. 

H is made in the same manner, except that instead of the 
manilla yarn two coatings of woven flax banding well saturated 
with tar are laid on spirally one over the other. Over this are 
put two coatings of Bishop's patent compound. This cable 
weighs 1,513 pounds to the mile. 

I is a three-conductor cable, each strand being composed of 
nineteen copper wires twisted and insulated by gutta-percha } 
inch in thickness, covered by woven banding and hemp tarred ; 
the whole is surrounded by 16 No. 3 galvanized iron wires laid 
on spirally. This cable weighs 15,100 pounds to the mile. 

J, a single-conductor cable, composed of nineteen copper 
wires similarly insulated and covered, and protected by 14 No. 
7 galvanized iron wires laid on spirally. Its weight per mile is 
5,850 pounds. 

When rubber is employed for coating cables, an apparatus 
like that shown iu Fig. 6246 is used. The rubber in very thin 
strips is wound upon a reel a, rotatable on a spindle. The 


ty 


Fig. 6246. 
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Telegraph- Cable ‘Apparat us. 


wire is drawn through a slotted tube c, the rotation of which 
winds the strip upon the wire. 

A second coating is put on by the apparatus BC. Here the 
wire having received the first coat is drawn by the rollers dd be- 
tween two thin strips of rubber ee, the edges of which are com- 
pressed together, forming a flange on each side,as shown at //. 
This is removed by passing it through two grooved rollers zg g, 
the lower one of which acts against the two cutting edges of a 
disk A. A third coat is laid on by a similar machine. 

A. F. Jaloureau of Paris has patented In the United States a 
method of forming telegraphic cables by the application of suc- 
cessive layers of bitumen, separated and maintained by spiral 


_ bands of bitumenized paper, and consolidated by coils of bitu- 


menized twine or yarn, the whole protected, when necessary, by 
an outer covering of metallic wire. 

In the machine for effecting this (Fig. 6247), the central wire 
core from the drum A is drawn longitudinally through the 
axis of a wheel carrying two bobbins G, by which the interior 
layer of wrapping-twine is applied, then over a boiler containing 
heated bitumen, which is applied to the twine by aroller on the 
longitudinal shaft of the machine; then alternately through 


| the axes of wheels carrying bobbins D D’, etc., by which strips 
‘of paper are spirally wound on and over troughs of molten 
, bitumen, which is applied by a roller as before. 


A final covering of spirally laid twine is applied by bobbins 
on the wheel C’, which is coated with bitumen as the cable 
passes over another cistern. It is then drawn through a sand- 
tank F, and finally between pressure and tension rollers G NV O 
which extend and compact it. If desired, an outer layer of 
protecting wires is laid on by an additional wheel with bobbins 
similar to that employed in laying on the twine. 

For raising a cable, grapnels with four prongs attached to a 


‘ stout chain twenty or thirty fathoms long, connected to a long 


rope, are used for finding it and bringing it to the surface in 
the first instance; the end is then passed through a sheave, 
and conducted to a dram, rotated by the engine around which 
it is wound. In shallow waters, underrunniug the cable is 
sometimes resorted to. 

The drag-rope, iu comparatively shallow water, is three or 
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four times the depth. For the Atlantic cable, the lergth of | through the cable, taking the galvanometer in its way, and de- 


rope exceeded the depth by one fifth only. 

- The ship is run several 
miles to windward of the 
supposed position of the 
cable, and the drag being 
thrown out, she is allowed 
to drift broadside to, until 
by the increased strain 
shown by the dynamometer 


has been hooked. The cable 
of 1555 was recovered in 
1,900 fathoms of water; at 
| this depth the strain on the 
dynamometer, due to the 
weight of the drag-rope, 
. | 2,800 fathoms in length, 

was 74 tons, increasing at 

times to a or Y tons, ac- 

ba cording tothe motion of the 
vessel; when the steady 
strain on the dynamometer 
' exceeded this amount, it 
bs, was assumed that the cable 

= ‘| | had been hooked ; hauling 
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Machine for Manufacturing Telegraphic Cables. 
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in occupied five or six hours. When at the surface, the tension 
on the cable was nearly up to its breaking weight. It was 
pled ten times, and several times raised a considerable dis- 
tance, escaping from the grapnel, having been twice brought to 
the surface alee the splicing was effectually accomplished. 
Fig. 6248 illustrates the manner in which messages are trans- 
mitted through the Atlantic telegraph. 
tery ; 65’, earth-plates ; in this case, wires lead- 
ing into the ocean. The current passes from 
the to the transmitting-lever c, and 
thence through the cable d to the point ¢ 
at the receiving-station; here it divides, the — 
greater portion passing through the galvanom- « 
eter to the condenser g, an arrangement of 
mica plates and tin-foil acting as a Leyden jar. 
The remainder is conducted through the resist- 
ance-coil A to the earth-plate >’. This continues 
until the condenser is c and the gal- 
vanometer-needle is no longer deflected. By 
the lever c, its end is brought in 
contact with the earth-wire; a portion ofthe — 
electricity stored up in g is transmitted back 


a 


it is inferred that the cable | 


a is the sending-bat- © 


flecting the needle, which carries a mirror, 
the letters. See ReFLECcTING-GALVANOMETER. 
| The transmission of electricity through a sub- 
marine cable is found to be a gradual rather than 
an instantaneous process. When a signal is made 
at one end of either of the Atlantic cables, no 


serving to indicate 


Fig. 6248. 


Diagram to Represent the Working of the Submarine Telegraph, 


effect is experienced at the other for about .2 of a second ; after 
4 of a second, the current received attains about 7 per cent of 
its maximum intensity; in one second, about half; and not 

_ until the expiration of three seconds does it attain its full 
strength. To enable the operator at the receiving-station to 
translate the vibrations thus produced into the letters of the 
alphabet is the office of Sir William Thomson's REFLECcTING- 
GALVANOMETER (which see). 

Tel’e-graph-car'riage. A vehicle provided 
with the apparatus necessary for opening temporary 
communication with a permanent line. Fig. 6249 

illustrates a form of carriage used by the postal de- 
partment in England. This carries one of each of 
the different kinds of instruments pte — six 

In number, — nearly 150 battery-cells, a Bas at 
gel of telegraph-cable, and has accommodations 
or eight operators. It is used in military operations, 
at agricultural shows, races, etc., where no line of 
telegraph is immediately at hand. 

The army-telegraph service is an important feature 
in most of the large earl gi armies. <A field-tele- 
graph, See page 839; and notice under TELEGRAPH. 

For account of a field-telegraph, see ‘‘ Popular 
Science Review,” Vol. XIII., London, 1874, pages 
141-149. 

Tel’e-graph-clock. An arrangement by which 
time is signaled to a number of diflerent apartments © 
in a building or to several buildings. 

| This may be performed by electro-magnetic de- 
vices, or by simply mechanical means. For the for- 
mer, see ELECTRO-MAGNETIC CLOCK, pages 785, 786. 
Fig. 6250 is an example of the latter. A traveling pointer in 
each room moves over an index-path, which is the substitute for 
a clock-dial, being drawn by a wire connected to a weight 
whose descent is controlled by a clock. Another system of 
wires connects the striking movement of the clock with the 
_ bell-hammer in each room, to strike the hours as they recur, 
_in concert with the striking of the principal clock. 
Tel'e-graph-di'al. A circle on which are arranged 
_the letters of the alphabet, figures, etc., the hand or 


aa : . ; 
pointer being operated by electro-magnetic action. 


Fig. 6249. 
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TELEGRAPH-WIRE. 


Fig. 6250. 


Telegraph - Clock. 


INDICATOR-TELE- 
GRAPH, pages 1181, 
1182. 
; Tel’ e-graph/ic 
ra fasten The bank of keys of a printing-tele- 
graph machine. See Fig. 3960, page 1802. 
Tel’e-graph’ic Sig'nal. An alarm or visual in- 
dicator, usually set in motion by electro-magnetic 
means. See TELEGRAPHIC ALARM ; SOUNDER. 
Tel/e-graph-in’di-cat/or. A pointer-telegraph. 
See INpicatTor, Fig. 2669, page 1181. 


Tel/e-graph-in/stru-ment. A moving mechani- . 


cal device used in the electric circuit. A perforator, 
transmitter, receiver, relay, register, or what not. 
See list under TELEGRAPH. 

Tel'e-graph-key. (TJelegraph.) The oe 
eave in a transmitting-instrument, which is touche 

the finger to establish an electric circuit. See 

Morse ALPHABET, 0, Fig. 3225, page 1476. 

Fig. 6251 shows a key in connection with Farmer's magnetic 


telegraph for ood ne messages simultaneously in opposite direc- 
tions upon a single 


Fig. 6251. 


Farmer’s Magnetic Telegraph. 


net ia a single set of coils, and the key makes two contacts at 
the down stroke, closing the branch circuit through the receiv- 
ing-magnet, and the branch through the rheostat, both at 
once, and at the same time disconnecting the receiving-mag- 
net from the direct ground, and connecting with the ground 
through the battery. The rheostat branch circuit is broken at 
the key at its upward stroke. See also Fig. 2744, page 1225. 


Tel'e-graph-post. One for keeping the wires 
elevated above the ground and out of contact with 
surrounding objects, excepting the insulators on the 
posts. 

Tel'e-graph-reel. A device on which the end- 


‘instead of the earth. 


: | from their ordinary places and join them 
ne of telegraph. Upon the receiving-mag- | together, so as to form a metallic circuit. 


less slip of paper is wound 
on a recording-telegraph. 
A common feature in tel- 
egraphs. See 1, Fig. 3225, 
page 1476. 
elle-graph-reg’is- 
it} ter. (Telegraphy.) A re- 
cording-device at the re- 
ceiving end of a circuit. 
See MORSE APPARATUS, 
Fig. 3225, page 1476 ; 
Figs. 4247, 4248, page 
1913. : 
Tel/e-graph Tar'iff- 
in/di-cat‘or. <A means 
of ascertaining distance, 
approxiinately, by a grad- 
uated tape-line or rule 
sweeping from the central 
position, representing the 
office whence the calcu- 


See DIAL, Fig. 1628; | lation is to be made. 


Tel/e-graph-wire. (Telegraphy.) The road by 
which the electric current passes 
from one station to another, the 
metallic communication between 
stations, also connecting instru- 
ments, battery, and ground. Wire 
and instruments form the circwit. 

Wires are attached by binding- 
screws or terminals to instruments. 

A loop is a wire going out of an office 
and returning to the same and forming 
part ofa main circuit. 

Cross-wires ia a metallic connection be- 
tween two wires, owing to sagging or a 
blow. Weather-cross is a leakage of cur- 
rent from one wire to another, owing to 
defective insulation in damp weather. 

A return wire is a metallic circuit used 


Fig. 6262. 


To disconnect is to take a wire off, so as 
to break the circuit, leaving the wire insu- 
lated. 

To loop two wires is to disconnect them 


To cross-connect wires ia to inter- 
change them, so that a current from 
one wire in shifted to another at one 
station and then back again at a 
farther station, to work around a 
faulty station. 

To put wires straight \s to restore 
the usual] arrangement. 

To ground a wire, or to 
is to make a connection 
line-wire and the earth. 

To open a wire is to disconnect it, 
so that no current can : 

To shackle a wire is tocut it and Telegraph- Post. 
place an insulator between the ends. 

Bishop’s proceas for insulating and protecting telegraph- 


¢ to earth, 
tween the 


-~--om 
~-o 
- 


eta 
a - 0 Drzon. 
- .y 


- 
o- 
-* 


9! Wy Dateaports 
we - ao 


o Enis 3 oo” sc A “a A | 
Y ~ Sp Bureau St o. : Mattionn 
VF bea Sale | | 
‘ \ 6 ' f ~ | 
M - 
Galesburg. a | | 
re: dee eee ' 
_ ~. JEUL pee 
{ a so me a ii ear? Gulman 
,° (Peoriat se 77 + 
} -* 
x Pee Yo ° : 


eo---7 oo Terre aute| 


ILLANOTS! | 
, zee 


ee Nee 


Telegraph Tariff- Indicator. 


TELEICONOGRAPH. 


2513 


TELEMETER. 


wire consists in wrapping the wire with a layer of jute, flax, or 
similar fiber, and applying an exterior coating, composed of 
asphaituin, 2} Ibs.; gutta-percha, 4 lb ; crude rosin, § Ib. ; 
spirits of turpentine, gall ; boiled linseed oil, 1 gill; umber, 
2 oz. Successive layers of the fiber and compound may be 
applied. 

Moses G. Farmer's telegraph-wire is formed of a core of steel), 
which is first carefully tinned and then covered with copper, 
after which the compound wire is tinned, to prevent rusting. 
See also TeLEGRAPH-CABLE. 

Fig. 6254 is a machine for covering telegraph-wire with netal. | 
The wire to be covered is drawn along by the rotation of the 
cylinder C to which it is attached, passing through the hollow 
axle of the overhung wheel A, to which motion is imparted by 
belt and pulley. The metallic covering ribbon is wound upon | 


Machine for Covering Telegraph- Wire with Metal. 


the spool R, and, being conducted over a small pulley, passes 
downward to the wire to which it is spirally applied by the two 
grooved rollers N N’, connected to the wheel A, and revolving 
therewith. Previous to being wound upon the cylinder C, the | 
compound wire is compelled to pass through a gaye. | 


Tel’e-i-con’o-graph. <A combination of the- 
telescope and camera-lucida, invented by M. Revoil. 


The principle involved is that of allowing the image trans- 
mitted by the object-glass of a telescope to pass through a prism 
connected with the eye-piece The rays of light that would in 
the ordinary use of the telescope be transmitted direct to the 
eye are refracted by the prism, and thrown down upon a table 
placed below the eye-piece The distance between the prism 
and the table determines the size of the image projected on the 
latter, and it 1s easy for the observer to trace on a paper placed 
on this sketching-table the actual outlines indicated by the re- | 
fracted light. The telescope has both vertical and horizontal 
motion, and is so constructed that a connected drawing can be 
made of a larger area than can be included in the object-glass | 
at one view ; in fact, an entire panorama can be traced, if the | 
relative positions of the axis of the telescope and the surface of 
the sketching-table are undisturbed, 

Te-lem/e-ter. An instrument for determining 
the distance of an object whose linear dimensions | 
are known, from its apparent length or hight, when — 
viewed between two parallel wires of a telescope. 

A graduated rod has long been used for this purpose in sur- 
veying; the number of divisions included between the two 
wires showing at once the distance in yards, feet, or other units 
between the rod and the telescopes. 

In instruments of this kind used in military operations for 
ascertaining the distance of troops, the two wires are made to 
approach or recede from each other; standard distances, the 
hights of infantry and cavalry, are assumed as bases to which 
an indicating scale upon the telescope is graduated. 


Fig. 6255. 
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Bardou’s (Fig. bgag consists of a telescope whose eye-tube a. 
is surrounded by a broad flange > marked with a scale c for 
showing the distance in yards of infantry. An exterior ring f 
is graduated for showing the distance in yards of cavalry. 
means of interior teeth 6’ on the flange 4 engaging pinions c¢ 
on the screw-pins d d’, two wires are caused to approach or re- 
cede from each other; when these exactly coincide with the 
extremities of the object, the number beneath the index 0, upon 
the scales b, indicates the distance if infantry be observed, or 
upon / if the object be cavalry. g g’ are the field-lenses, and A 
is the object-glass. 

Rochon’s double-image telescope has within its tube a prism 
of Iceland spar .a mineral possessing the power of double re- 


fraction), which divides the pencil of rays into two pencils di- 


verging from each other at a determinate angle This prism is, 
by means of a rack and pinion, movable from end to end of the 
tube. It is moved back or forth until the edges of the two 
images formed by the prism are in exact contact, when an in- 
dex on the slide indicates the distance according 
to a scale engraved on the outer surface of the 
tube. 

The binocular marine-glass of M. Lorieux, of 
Paris, is designed to determine distances by the 
angle subtended by an object of known dimen- 
sions. It comprises two telescopes, the axes of 
which may be thrown out of: llelism by an angular 
movement around an axis joining the two eye-pieces. This 
forms a double image of the object, which appears single when 
the two tubes are parallel. One of these images will appear 
directly over the other; and when their edges are in contact, the 
angular distance between the two tubes is equal to that sub- 
tended by the object at the eye of the observer, whence the 
distance is readily inferred. : 

Another form of te®metric marine-glass by the same optician 
has a vertical plate on each side of the axis of the object-glass 
of the telescope. These are made to approach to or recede from 
each other by means of a right-handed screw on one side, and 
a left-handed screw on the other, the distance of the object be- 
ing inferred from the distance apart of the two plates when 
their edges exactly coincide with the extremities of the object. 
In later constructions of this instrument, the edges of the plates 


_ are placed horizontally, as being generally more convenient. 


The prism-telemeter consists of two prisms connected by a 
measuring-chain or tape-line, serving as a base for the triangle 
which determines the distance. The two observers face each 
other. The difference in the apparent direction of the object, 
as viewed by retlection in the prisms, indicates by a scale at- 
tached thereto the distance of the object. 

The telemetrical telescope of Captain Gautier, of the French 
artillery, indicates the distance of an object by the angles formed 
by it at two different stations successively. The object is 
viewed by reflection from a prism which causes a known devia- 
tion, 3°, in its apparent direction, and from two opposite mir- 
rors, all in the tube of the instrument. 

An electric telemeter for ascertaining the distances of objects 
in motion has been invented by Captain Kocziczka, of the 
Austrian engineer corps. 

Two points of observation at a known distance apart are con- 
nected by a telegraph-wire. At each station is a telescope, 
parallel to the axis of which, and turning with it, is a long thin 
needle, A second needle turns on a point representing the 
other station, and is connected with the wire therefrom. When 
an object is observed simultaneously at each station, the angle 
formed by the two needles — one following the motion of ‘ts 


_ own telescope, and the other that of the telescope at the other 


station, with which it is electrically connected — fixes the 
position of the object on a plat of the country placed on the 
table on which the instrument is mounted. 

An instrument analogous to this was devised by the Archduke 


| Leopold, to determine the proper time to explode a torpedo 


when an enemy’s vessel passes over it. If a series of torpedoes 
be arranged in a straight line, one station is placed on the pro- 
longation of this line, while the other commands a cross view 
of it. When a vessel passes over this line, the observer at the 


, first station touches a key, which closesa circuit passing through 


both stations. The second 
observer, having his tele- 
scope, which is provided 
with a metallic arm that 
touches successively a series 
of terminals communicat- 
ing with the conductors, 
will, at the same moment, 
by the movement of the 
telescope, bring this arm in 
contact with the insulated 
wire belonging to a torpedo, 
if the vessel passes directly 


Pr on . 
Me 


over it, exploding the charge. 

Balbreck s telemetric double-telescope consists ofa square 
tube or box, pivoted on a ball and socket joined at the 
top of a tripod, and containing two mirrors turning on 
vertical pivots. These mirrors are partly silvered and 
partly transparent, arfl are provided with tangent screws, 
each carrying a divided circle with an index, by which the 
amount of movement may be read. Two telescopes enter 
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the tube at right angles from opposite directions ; one at each 
end just beyond the mirrors. A rectangular glass prism is placed 
at the fucus in the angle to change the direction of the rays. 
The distance between the centers of the mirrors is one metre. 
Openings are made in the sides of the box opposite the mirrors 
to admit light from the object to be observed. 

In observing, the box is turned until the object seen by re- 
flection is brought into coincidence with the central line of the 


‘quantity, pressure, and in the degree of suddenness 
with which they commence and terminate. 

An instrument which will record these impulses 
has been termed by its inventor, Leon Scott, a 
i phonautoyraph, or phonograph, and by Mr. Barlow 
a logograph,; the pressure of the air in speaking is 


telescope at the other end. Through the transparent part of directed against a membrane which vibrates and car- 


this mirror the object will be seen by reflection, but not on the 
central line. It is brought into coincidence with this by means 
of the tangent screw. The box is now revolved 150°, and the 
object viewed through the other telescope, and adjustments 
made similar to those first described, the box being turned as 
before, bringing the second image again to coincide with the 
first. The divided circle of the first mirror will then show very 


nearly the true parallax; a correction is, however, necessary if 


very accurate results are desired. 

The telemeter of Captain Gautier, of the French army ( Fig. 
6256), consists of a tube a, having an opening 0 at one side, an 
containing two mirrors set normally at an angle of 46°, one of 


Fig. 6256. 
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Gautier’s Telenieter. 


which (c) is fixed, and the other (d) admits of slight movement 
by means ofa thumb-screw ec. A ring f/ turning on the axis of 
the instrument carries a prism, through which an object may 
be viewed by direct vision. 

In measuring distances, the observer selects a distant and 
well-defined object nearly at right angles to that whose distance 
is to be determined, and having brought the zero or “ infinity ” 
line on the ring opposite an arrow-mark on the tube, he views 
the first object or ‘‘ natural signal ’’ by direct vision through 
the eye-tube g, looking over both the mirrors and through the 
prism. By turning the screw e, the image of the object whose 
distance is sought, and the rays from which, passing through 
the ape b, are reflected from c to d, and thence to the eye, 
is brought into coincidence with the natural signal. He then 
steps back a certain distance, say 20 yards, on the prolongation 
of the line passing through this first station and the natural 
signal. This distance, which serves as a base line, should not 
be less than ! 4, of that of the station from the object whose 
distance ts sought. The reflected image will no longer coincide 
with the ‘‘ natural sigual ’' seen by direct vision through the 
prism. By turning the ring / the prixm is revolved until its 
refraction again causes the two images to coincide. The ring 
is provided with a graduated scale containing a series of factors 
by which the length of the base must be multiplied in order to 
obtain the distance of the object. That factor which stands 
opposite the arrow on the tube is the proper multiplier. 

These factors are derived by a simple calculation, from the 
trigonometrical properties of a triangle supposed to be right- 
angled at the second station. Should the first and second ata- 
tions, however, not be precisely in line with the natural signal, 
a correction may be applied, depending on the amount of this 
angular variation; but this correction is so small, within the 
limits of angular measurement, as to be neglected in ordinary 
practice. 

The ring may, on the same principle, by assuming one or 
more invariable base-lines, be so graduated as to give the dis- 
tance directly in yards or metres. See alxo Wilson's United 
States patent, September 29, 1868, No. 82,609. 


Tel’e-phone. An instrument for conveying sig- 
nals by sound. It may consist of a steam-whistle, a 
fog-trumpet, or other audible alarm. The term, un- 
til lately, has been particularly applied to a signal 
adapted for nautical or railroad use, in which a body 
of compressed air is released from a narrow orifice 
and divided upon a sharp edge, in the manner of a 
steam-whistle. 

The term is now acquiring a different signification. 

The subject of the number of vibrations per second, as con- 
stituting a given note, has been considered under Music, 
Pricu, Pree, ete.; and the mode of counting the vibrations 
under Siren. The crbroseope in another instrunient invented 
by Duhamel for the same purpose. See also MrgrRoNoMeE ; 
TONOMETER. 

Articulate sounds are accompanied by the expul- 
sion of air from the mouth, which impulses vary in 


‘nected toa tube, the other end of which 


_———— eS ee 


i 


Ties with it a delicate marker, which traces a line on 
a traveling ribbon. The excursions of the tracer are 
great or sinall from the base line, which represents 
the quiet membrane, according to the force of the 
impulse ; and are prolonged according to the dura- 
tion of the pressure, different articulate sounds vary- 
ing greatly in their length as well as in intensity ; 

farther, another great difference in them consists in 

‘the relative abruptness of the rising and falling in- 

'flections, which make curves of various shapes, of 
even or irregular shape. The smoothness or ed- 
ness of a sound has thus its own graphic ae 
acter, independent both of its actual intensity and 

its length. 


Barlow's logograph, described in the London ‘ Popular 


| 
| Science Review,’ Vol. XIII. page 278, et seg., consists of a 


small speaking-trumpet, having an ordinary mouth-piece con- 
widened out and 
covered with a thin membrane of gold-beater's ekin or gutta- 
‘percha. A spring presses slightly against the membrane, and 
| has a light arm of aluminium, which carries the marker. con- 
| sisting of a amall sable brush inserted in a glass tube containing 
-acolored liquid. An endless strip of paper is caused to traverse 
beneath the pencil, and is marked with an irregular curved line, 
the elevations and depres- 
,8ions of which correspond Fig. 6257. 
' to the force, duration, and 
other characteristics of the  ~7. ~.nwrv wr eeeei t 
. vocal impulse. The lines German r prolonged 
we traced exhibit eget rere i, 
able uniformity when the / a4! AVA Ag td? 
same phrases are successive- ann Ad UV vil V uM hy é ’ 


ly pronounced. Trombone 
Fig. 6257 shows curves ob- ~~ -~~~ 
tained by Mr. Charles A. oo tn mood 
Morey by the interposition 
of a light lever between the Lines obtatned by the Phonauto- 
membrane and the smoked graph. 


glass, which is drawn along 

beneath the style, whose excursions are much magnified by the 
lever. The curves show respectively the tongue trill or Ger- 
man r prolonged, the mark 
produced by the sound of a Fig. 6258. 
trombone, and by the sound 


of oo in mood. “Ameri- = Fuintly *% 5 aes 
can Journal of Science and __..- se) LSA 9 as 
Arts,’’ August, 1874, pages A Q 
120, 181, Forcibly || ~fS io 

Fig. 6258 shows a tracing =o: 1 5 See 
from the utterance of the aa . Ne 
word ‘  incomprehensibili- Ordinary f Rt spent 
ty,” with different degrees _—/\_} a Ge Ua 
of effort. It will be noticed ean 
that while a certain varia- | i. 
tion occurs due to the ener- Beer ae yee YN 
gy, each sound preserves a Incomprehensibitity 


specific character. 


Fig. 6259 shows In the up- Logographic Curves. 
per portion the effect of 


words of quantity which require a large volume of air, and are 
maintained a4 relatively longer time than the more explosive or 
intense kind. 


The lower diagram is what the tracer wrote when the familiar 
stanza from ‘‘ Hohenlinden ’’ was repeated. 

A much more delicate instrument for obtaining 
sonorous vibrations has been made by Professor A. 
Graham Bell and Clarence J. Blake, M. D., of Bos- 
ton, Mass. (June, 1874), by using the membrana 
tympani of the human ear as a phonautograph. Dr. 
Blake's mode of exposing the middle ear without 
injuring the ossicule or the delicate tympanic mem- 
brane is described at length in the ‘‘ Boston Medi- 
cal and Surgical Journal,” February 4, 1875, pages 
121 - 123. 

The stapes was removed, and a short atyle of hay substituted 
of about the same weight, so as to increase the amplitude of the 
vibrations and afford means of obtaining tracings upon smoked 


glass, as in the phonautograph experiments. The membrane is 
kept moist by a mixture of glycerine and water, and the speci- 
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By torch and trumpet fast arrayed, 
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Each horseman drat his battle blade; 
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And furious every charger ncighed, 


iJ 
an sk 
hee 
To juin the dreadful revelry. 
Logographic Curves, 


men attached to a perpendicular bar sliding in an upright post, 
and moved by a ratchet-wheel. To the upright is attached, 
horizontally, a metallic stage six tnches in length, upon which 
slides a carriage with a glass plate, and having a regular move- 
ment given to it by wheel and cord. A bell-shaped mouth- 
piece is inserted in the external auditory meatus and luted in 
position. 

The vibrations of the membrane due to a murical tone sound- 
ed in the bell may be observed by means of a ray of light 
thrown upon small specula of foil attached to the malleus, in- 
cus, or to different portions of the membrana tympani, or may be 
recorded on smoked 
glass by a style fas- 
tened to the descen 1- 


ing process of the 
malleus or tncus by 
means of glue, in a 
line with the long axis 
of the process, and 
extending downward, 
so as to reach the 


plate of smoked glass, 
which is moved at a 
right angle to the ex- 
cursion of the style; 
the latter then traces 


a& wave-line corre- 
sponding to the char- 
acter and pitch of the 
musical tone sounded 
into the ear. 

As the glass plates 
present plane sur- 
faces, and as the point 
of the vibrating style 
sweeps through the 
segment of a circle, 4 
the curves obtained 


The Membrane of the Tympanum used as a Phonautograph. 
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‘are apt to be discontinuous, especially when the amplitude is 
great. To obviate this difficulty,a sheet of glass is employed 
having a curved surface, the concavity being presented to the 
style. The sheet of glass is a section of a cylinder whose semi- 
diameter is equivalent to the length of the style. In this way 

, the point of the style never leaves the surface of the glass, and 

| the curve resulting from its vibration is continuous. The car- 
bon film in preserved by pouring collodion upon it; as soon as 

| this is dry, the film may be floated off with water and placed 
| Upon a plane sheet of glass, or upon paper, and varnished in 
the ordinary way. 

See the following works: ‘“‘ Use of the Membrana Tympani as 
a Phonautograph and Logograph, with Plates,” Archive for 
Ophthalmology and Otology, 1 76.“ Use of the Membrana 
Tympani as a Phonautograph and Logograph,’”’? Boston Med. 
/ apd surg. Journal, Feb., 1875. ‘‘ Mechanica! Value of the Dis- 
tribution of Weight in the Oszsicula,” Trans. Am. Otological 
Society, 1874. 

Another step in the direction of the conveyance of sound con- 
sists in connecting a membrane in a mouth-trumpet by means 
ofa fine cord with a similar membrane in a trumpet applied to 
| the ear of a person at a considerable distance, say in another 
, room. The sounds are audible, not merely as to pitch, but are 
recognizable as articulate sounds. The writer knew an officer 
who was with Nelson at Copenhagen, who was wounded so that 
| his hearing was destroyed. He was in the habit of placing a 

music-hox against his teeth, or holding in his teeth a string 

, whose other end was shut tightly between the lid and the box. 
He said he Acard very well. 

The experiment of connecting distant sounding-boards, so 
that one is made to vibrate in unison with the other, is familiar ; 

' indeed, the synchronous vibration may be obtained even by the 
vibrations of the atmosphere, as when the sounds of a piano are 
repeated by those of a guitar which has been tuned in unison 
and stood up in the corner of the room. This is even more 
palpable when the guitar is laid upon the piano top. 

‘* There is an experiment, first made by Wheatstone, where 
the music of a piano {s transferred from its sound-board, through 
a thin wooden rod, across several silent rooms in succession, 
and poured out at a distance from the instrument. The strings 
of the piano vibrate, not singly, but ten at a time. Every 
string subdivides, vielding not one note, but adosen. All these 
vibrations and subvibrations are crowded together Into a bit of 
deal not more than a quarter of a square inch in cross section. 
Yet no note is lost. Each vibration asserts its individual rights; 
and all are, at last, shaken forth into the air by a second sound- 
board against which the distant end of the rod presses. Thought 
ends in amazement when it seeks to realize the motions of that 
rod as the music flows through it.”? — Pror. TyNDALL, in ‘‘ Mar- 
tineau and Materialism.” 


From the mechanical transmission of sounds by 
the air, string, or wooden rod, we pass by a decided 
step to devices by which vibrations are made to pro- 
duce rapid contacts and breaks of an electric circuit, 
and thus become means of transmitting tones ; and, 
conversely, to means of making rapid contacts, so as 
to set matter vibrating, and causing it to generate 


| musical tones. 


The knowledge that the pitch of tone depended upon the 
rapidity of vibration was well known to Pythagoras; the gener- 
ation of sound by motion is familiar in the vibration of strings 

and wires in the .Eolian harp, and the sound of the wind in a 
tube. The tuning-fork is so proportioned that it produces 
sounds of but one pitch, while its tembre depends on the qual- 
ity of ita material, and its tntensity upon the amplitude of its 
vibrations. 

Besides the tone generated by the agitation of the atmos- 
phere, it was observed as longugo as 1785, by the Canon Gottoin 
de Coma, that an iron wire of at least 10 yards in length, when 
stretched in the open air, spontaneously gives forth a sound 
under the influence of certain variations in the state of the 
atmosphere, the effect being due to the transmission of atmos- 
pheric electricity. This transmission does not in fact occur in 
& continuous manner like that of a current, but rather by a 
series of discharges. 

Mr. Beatson has proved that the discharge of a Leyden jar 
through an iron wire causes this wire to produce a sound if the 
discharge is first passed through a moist conductor, such as a 
wet string or animal tissue. 

Professor Page in America, De la Rive in France, Gassiot in 
London, and Marrian in Birmingham, discdvered that rods of 
iron placed iu the interior of a helix through which a current 
of electricity is passed give out decided sounds at the moment 
when the circuit is made or broken. 

Reis applied this discovery in his telephone. By causing the 
circuit to be made and broken very rapidly, a musical note was 


, emitted by a rod placed in a helix traversed by the current. 


De la Rive found that exactly similar sounds were produced 
where the intermittent current was paseed through the iron 
rod itself; and Professor Bell has produced similar effects by 
passing the current through retort carbon, plumbago, German- 
silver wire, and platinum wire. 

In fact, the intermittent current occasions a molecular vibra- 


‘ 
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tion in the conductor through which it is passed, whatever may 
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times that the circuit has been opened and closed, that is to 


be the material of which it is made, and this vibration may be | say, interrupted, in a second. 


rendered audible by coiling up the ‘conducting-wire and apply- 
ing it to the ear; as, for instance, aun empty helix of copper | 
wire, through which a discontinuous current is passed. 

In the electro-inagnetic telephone of Kirpath, the telephone 
sending-instrument consists of an open funnel in which the 
tone is sounded, and a diaphragm of thin elastic membrane, | 
which is set in vibration by the tone, and which by its vibra- | 
tions continually makes and breaks the electric circuit. The 


number of breaks in a second corresponds with the number of 


Fig. 6261. 


vibrations belonging to the 
tone sounded (see Pipe, 
page 1708); and since the 
current passes at the other 
end of the line through a 
helix around a soft iron 
bar, this bar is magnetized 
and demagonetized, alter- 
nately, as many times in 
a second as there are 
vibrations in the 
=, tone sounded at 
= the sending -in- 
: strument Ateach 
demagnetization, 
a longitudinal 
shrinkage of the 
bar occurs, anda 
resulting sound ; 
this is rendered 
more audible by 
placing the bar on 
a delicate sound- 
ing-board, which 
[yy partukes of the 
 g vibrations syn- 
r chronously with 
those of the ori- 
ginal membrane, 
and reproduces 
the same sound. 
Fig. 6261 shows 
one of Reis’s tel- | 
ephones, used by Legat in his experiments upon Telephonis. 
The discontinuous current, produced by the oscillating lever 
which vibrates in concert with the membrane on the end of the 
trumpet, is passed through an electro-magnet (shown beneath), 
so as to occasion vibration in its armature, which is attached to 
a sounding-board. 
Fig. principally differs from the other in its receiving- 
instrument. The intermittent current traverses a coil surround- 


9) Battery 


Reis’s Telephone. 


Fig. 6262. 


Reis’s Telephone. 


ing a rod of iron, occasioning a molecular vibration in the iron. 

The resulting sound is rendered more intense by placing the | 

rod and helix upon a sounding-board. 

aatee. form of receiving-instrument is thus described by | 
la Rive: — | 

“The most brilliant sound is that which is obtained by | 
are upon a sounding-board well-annealed wires, or | 

w/0 of an inch in diameter and from 3 to 6 feet in length. “Bhey | 

laced in the axis of one or several bobbins, the wires of 
wits are traversed by electric currents, and they produce an 
assemblage of sounds, the effect of which is surprising, and 
which greatly resembles that to which several church-bells give. 
rise when vibrating harmonically in the distance ” | 

De la Rive mentions one or two rheotomes or circuit-breakers, 
forms of ayparatus employed by him in his experiments upon 
the production of sound telegraphically, for the purpose of 
making and breaking the circuit very rapid! ly. 

Fig. 6263 is simply a toothed whee! so arranged as to make 
and break contact with a spring resting against theedge. By 
giving the wheel a movement upon its axis, we cause the plate 
to leap from one tooth to another ; each leap produces a rup- | 
ture in the circuit, which is closed again immediately after- 
ward. The musica! tone given out by the plate, when we have 
no other means of measuring it, gives us exactly the number of 


Fig. 6264 is another form of rheotome used by De la Rive, 
consisting of four needles 
| arranged upon a horizontal 
rod, so as to dip into mer- 
cury alternately when the 
axis is caused to revolve. 


Fig. 6264. 


Fig. 6263. 


De la Rive’s Circwit- Breaker or 
Rheotome. 


De la Rive’s 
Kheotome. 


The two needles are inserted perpendicularly and parallel with 
each other, and so arranged that when they are immersed 
simutaneously in two capsules filled with mercury, and insu- 
lated from each other, the circuit is closed; and when they are 
not immersed, it is open A clock-work movement, or simply a 
winch moved by the hand, gives a rotatory movenent to the 
axis; whence it follows that in a given time—a second, for 
example — the circuit may be closed or interrupted a great 
number of times. 

Attention has long since been directed to the utilization for 
telegraphic purposes of the means afforded and effects elicited 
by the numerous observers and experimenters in this branch 
of acoustics. 

It is well known that many distinct sounds pass through the 
air simultaneously without interference, and that the ear is 
capable of receiving several impressions at the same time, or is 
capable of directing its attention to one set alone, as when one 
listens to an alto alone of a quartette, oblivious at the time of 
the other voices, though not perhaps of the words of a friend 
seated by one’s side. 

Gray's electro-harmonic telegraph is founded upon the prin- 
ciple before stated, that-an electro-magnet elongates under the 
action of the electric current, and contracts again when the cur- 


Fig. 6265. 
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Gray’s Electro-Harmonic Telegraph. 


| rent ceases. Consequently, a succession of impulses or inter- 
ruptions will cause the magnet to vibrate, and if these vibra- 
tions be of sufficient frequency a musical tone will be pro- 
duced, the pitch of which will depend upon the rapidity of the 
vibrations. 

By interrupting an electric current at the transmitting end 
of a line with sufficient frequency to produce a musical tone by 
an instrument vibrated by said interruptions, and transmitting 
the impulses thus induced to an electro-inagnet at the receiv- 
ing end of the line, the latter will vibrate synchronously with 
the transmitting-instriment, and thus produce a musical tone 
or note of a corresponding pitch. 

The instrument shown in Fig. 6265 consists of the transmit- 
ting-apparatus mounted on a base board, and a receiving-appa- 
ratus, shown in a position beneath the former The induc 
tion-coil b! has the usual primary and secondary circuits. An 
ordinary automatic electroétome c has a circuit-closing spring c’ 
so adjusted as when in action to produce a given musical tone. 
A common telegraph-key 4 is placed in the primary circuit aa 
to make or break the battery connection. The key being de- 
pressed, and the electrotome consequently vibrated, the inter- 
ptions of the current will simultaneously produce in the 
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secondary circuit 55 of the induction-coil a series of induced | through both the magnets. Immediately, the power in / rises 
currents or impulses corresponding in number with the vibra- | from zero to five, and that of e drops from four to one, and the 
tions of the electrotome; and as the receiving electro-magnet ¢ | reed is attracted 
is connected with this circuit, it will be caused to vibrate by | toward / with an Fig. 6266. 
successive elongations and contractions, thus producing a tone | effective force of 
of corresponding pitch, the sound of which may be intensified | four, until contact 
by the ure of a hollow cylinder s of metal, placed on the poles | is again established 
of the magnet. with the point g. 
When a single electrotome ¢ is thrown into ‘action, its corre- | The operation is re- 
sponding tone will be reproduced on the sounder by the mag- | peated ata rate de- 
net When electrotomes ¢ c’ of different pitch are successively | termined by the size 
operated by their reepective keys  d’, their tones will be corre- | and length of the 
spondingly reproduced by the receiver; and when two or more | reed which corre- 
electrotomes are simultaneously sounded, the tone of each will ' sponds with the 
still be reproduced without confusion on the sounder, so that | fundamental of the © _- 
by these means melodies or tunes may be transmitted. note it represents. 
Another system is founded upon the alternate making and | The main battery 
breaking of a telegraphic circuit by means of the vibration of ' is connected as fol- 
tuning-forks or musical reeds, as in Helmholts’s apparatus for | lows: One pole is 
the production and transmission of vocal sounds. If a given | connected to the 
fork be made to interrupt an electric circult by its vibrations, | ground; the other 
and the intermittent current thus produced be passed through | runs to the instru- 
a series of electro-nagneta, each in connection with a fork of | ment, and, entering 
different pitch, and co uently different rate of vibration, only | at binding-screw 4, 
that fork will be thrown into vibration which is {o unison with runs to point A of 
the first one. Practically the time required to do this is a | key c¢; from key ¢ to 
small fraction of a second. The advantages of this method are | point i,which makes 
numerous. Not only may many receiting-instruments at one ; contact with the 


station be operated, each by its own key, through a single reed a; from reed a NS 

wire, but many diiferent stations in the same circuit may to binding-screw 1, 7 
operated, that one alone receiving the message which has an | and thence to line. Diagram of Gray's Telephonic Trans- 
instrument with the requisite pitch, so as to vibrate in syn- | It will be seen that mitter and Circutts. 


ehronism. Many signals may in this way be transmitted over | when the key is at 
the same wire at the same time, and many dispatches sent | rest the batteries are open at the points d and A. 
simultaneously to as many stations. All this may be done, too, The diagram, Fig. 6266, shows but one key and connections, 
without affecting the line for its ordinary use. but all the keys in the instrument, whether one or more oc- 
Three inventors have been and are working at this form of | taves, have corresponding ‘reeds and actuating-magnets, the 
apparatus, — Elisha Gray and A. G Bell of the United States, | only difference being in the tuning of the reeds. There is but 
and La Cour of Denmark. See English patents Nos 1,740 and | one main and one local battery used, and the connections to 
2,646 of 1874; 947 and 974 of 1814 La Cour, 2,999 of 1874. | each key are run in branch circuits from the binding-screws, as 
ray’s United States patents, 166,094, 166,095, 166,096, of 1875; | shown in Fig 6266. But since all these branches are open at 
175,971 of 1876. Bell's patents, 161 ,730,0f 1875 ; 174,466 of 1876. | the key-points, neither of the batteries is closed unless a key is 
In Gray’s electric telegraph for transmitting musical tones, | depressed. 
the transmitting apparatus consists of a keyboard having a If now the keys are manipulated, a tune may be played which 
number of electro-magnets corresponding with the number of | is audible to the player. When any key is depresged, the local 
keys on the board, to which are attached vibrating tongues or 
reeds, tuned to a musical scale Any one of these tongues can | Fig. 6267 
be seperately set in motion by depressing the key corresponding | : : 
to it. 
The closing of either of the keys completes the primary cir- | 
cult from the battery through the electrotome connected with ' 
the key depressed, and the circuit-closing spring of said elec- 
trotome will immediately be thrown into rapid vibration, and 
@ musical tone of a certain pitch will be given forth, while at 
each vibration the current in the primary circuit of the induc- 
tion apparatus will be interrupted. By the usual intermediate 
means secondary induced currents are transmitted to the re- 
ceiving station. Thus, for example, if the circuit-breaking 
spring of the electrotome vibrates one hundred and twenty- 
eight times per second, the tone given forth is that known as 
the fundamental C, while one hundred and twenty-eight ter- 
minal secondary currents will be induced in the secondary cir- 
cuit of the induction apparatus, and transmitted through the 
animal tiesue, — which may be the human body, — forming part 
of said circuit, to the resonant receiver, and will, from some 
cause not understood or explicable in the present s of the 
art, vibrate the same synchronously with the transmit: elec- 
trotome, and thus give forth a musical tone of the same pitch. 
This animal membrane must pousess the specific characteris- 
ties of being a conductor of electricity ; of being yielding and 
elastic; and of having a surface of greater electric ting 
capacity than its interior. 
hese characteristics are found in the skin of the human 
body, as shown in Fig. 6268 
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battery sets in vibration its corresponding reed, which sounds 
its own fundamental note according to the law of acoustics. So 
far, the inatrument is an electrical organ with steel tongues, 
the motive power being electricity instead of air. The main 
battery has had no part whatever in its operation. 

If, however, the main circuit is closed by connecting the dis- 
tant end to ground, and the point ¢ is properly adjusted so that 
it makes and breaks 
contact with the reed Fig. 6268. 
at each vibration, a 
series of electrical {m- 

ulses, or waves, will 
sent through the 
. line, corresponding in 

The operation of the key and its corresponding electrotome | number per second to 
may be more readily understood by referring to Fig. 6266. In| the fundamental of 
this, a isa steel reed tuned to vibrate at a definite rate corre- | the reed, and cor- 
sponding to its position in the scale. One end is rigidly fixed responding synchro- 
to the post b, while the other end is left free, and {s actuated by | nous electrical waves 
a local battery. The magnets ¢ and / are arranged in the same | can be converted into 
local circuit, magnet f having a resistance of about thirty | audible vibrations at 
ohms, and magnet ¢ about four ohms. When the reed a is not | the distant end of the 
in vibration, the point ¢ is in electrical contact with it, which | line, the note pro- 
throws a shunt.wire entirely around the magnet /; thus, prac- | duced being of the 
tically, the whole of the local current passes through magnet ¢ | same pitch as that of =e" 
at the instant of closing the key ¢. It ia well known that when | the sending reed. - : : 
two electro-magnets are placed in the same circuit, the one There are various Gray’s Telephonic Receiver. 
which has the higher resistance (other things being equal) will | ways by which these 
develop the stronger magnetism, and that if the magnet of electrical waves may be converted into audible material vibra- 
higher resistance be taken out of the circuit, the force of the tions. One of them, shown in Fig. 6268, is a thin cylindrical 
other will be increased. When the key c, being depressed, closes | sounding-box, made of wood, the face of which is covered with 
the local circuit at d, the operation of the reed is as follows: | a cap made of thin metal, electrically connected to the metal 
The whole of the current from battery / passes through the | stand by means of a wire. 
magnet ¢, which attracts the reed say with a power of four. If the operator connects the cap, through the stand, to the 
When the reed has moved toward : far enough to leave the | ground, and, taking hold of the end of the line with one hand, 
point g, the shunt circuit is broken, and the current flows | presses his fingers against the cap, which he revolves by means 
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of the crank with the other hand, the tune that is being played 


at the other end of the line becomes distinctly audible, the in- | 


tensity of the sound being determined by the rate of revolu- 
tion of the plate. When the motion stops, the sound entirely 


ceases. 

The animal tissue plays a prominent part, as previously stated. 
If, instead of the revolving plate and the animal tissue, an 
electro-magnet be placed in the circuit, or a number of them, 
and a tune be played at the transmitting end, the tune will be 
heard from all these receiving electro-magnets. These may be 
on the principle of that shown in Fig. 6265, consisting of a 
common electro-magnet having a bar of iron dly fixed at 
one pole, which extends across the other pole, but does not 
touch it by about! ,, ofan inch. In the middle of this arma- 
ture a short post is fastened, and the whole mounted on a box 
made of thin pine, with openings for acoustic effects. 

So far, consideration has been given to simple tones, but, as 
in the case of the string and rod referred to previously, a single 
wire has been found adequate to convey composite tones; a 
considerable number of tones of different pitch, either in har- 
mony or discord, and the metallic plate or battery of magnets 
is adequate to translate them. In adapting this principle to a 
rapid telegraphic system, it becomes necessary to analyze the 
tones at the receiving end,so that the various messages in the 
different tones from as many transmitters worked by distinct 
operators, and all sent to line without any regard to each 


Gray's Analyzer, or Receiving- Instrument. 


other, may be sorted at the receiving end by a corresponding 
number of receiving instruments, each of which shall sound its 
appropriate message in its own tone, ignoring all the others. 

e messages, say eight in number, and of as many varying 
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a solid metal frame, and provided with a tuning-screw at one 
end, so as to readily give it the proper tension. The length and 
size of the ribbon depend upon the tone required If this 
ribbon be tuned so that it will give a certain note when made 
to vibrate mechanically, and the note which corresponds to its 
fundamental is then transmitted through its magnet, it will 
respond and vibrate in unison with its transmitted note; but 


if another note be sent which varievat all from its fundamental, 


| time, without any one interfering with another. 


tones, having been simultaneously sent to line, may be said — , 


for the convenience of statement -— to be carried as a composite 
tone to the receiving end, where they pass through a series of 
receivers, each one of which is in harmony with one of the 
transmitters. Each receiver sorts out its own message, and 
among them they may be said to absorb the whole of the vast 
number of complicated vibrations which have been sent pell- 
mell through the wire in the form of so many successive mag- 
netizations and demagnetizations. 

Fig. 6269 is a perspective view of one form of a receiving in- 
strument called an ana/yzer. 


It consists of an electro-magnet | 


adapted to the resistance of the circuit where it is intended to 
be used, and of a steel ribbon strung in front of this magnet in | 


Fig. 6270. 
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Bell's Transmitter. 
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it will not respond. If a composite tone is sent, the ribbon will 
respond when its own note is being sent as a part of the com- 
posite tone, but as soon as its own tone is left out it will imme- 
diately stop. Thus it analyzes the tones which are passing over 
the line, and selects its own, allowing the others to pass to 
other instruments with which they are in accord. 

A successful experiment with this system was made at Mil- 
waukee, Wis.,on January 8, 1876. A loop was arranged by 
way of Horicon to Po and back by way of Watertown, a 
distance of 200 miles. Over this single wire eight operators 
sent messages and signals in the same direction at the same 
See for fuller 
description ‘‘ Journal of the American Electrical Society,” 
A allan See also Gray’s patent, No. 175,971, dated April 

0. 
he same principle has been applied to the transmitting and 
receiving apparatus of ere recording, and printing tele- 
graphs. Bell’s patent, No. 161,739, April 6, 1875, comprises a 
transmitter consisting of a local 
circuit gage an electro-mag- 
net, with a steel spring armature 
tuned to a pitch corresponding 
with a similar armature 4 in the re- 
ceiver a, and vibrating between two 
latinum points, one communicat- 
ng with the main line, and the 
other with the local. The im- 
pulses are produced bya key k,and 
_ are transmitted through the main 
- line to the receiving magnet a, the 
spring armature 4 of which tilts a 
light, pivoted, non-conducting lev- 
er, having at its other end a plati- 
num bow g that dips into two nda 9 
of mercury and closes the circuit. 
The wooden lever / is balanced so 
as to vibrate much more slow 
than the spring armature by whic 
it is operated, and does not resume 
its normal position in contact with the latter until this has 
ceased to vibrate; that is, until the key & has been raised. 

An autographic telegraph on this principle is composed of a 
number of these transmitters, the armature of each being con- 
nected by a wire with a metallic or conducting bristle mounted 


in a non-conducting base placed over a metallic plate p, with 


which the bristles are in contact. 

The plate is in communication with the main bat ce. The 
bristles are insulated from each other, and are p as near 
together as possible. From the platinum point with which 
each transmitter comes in contact in making the circuit, wires 
q 7 lead to the line wire r. At the other end of the line is a 
series of receiving-instruments s s corresponding in number to 
and having armatures vibrating in consonance with those of 
the transmitters. Branch wires connect the receivers with the 
main line wire 7. In connection with each receiver is a local cir- 
cuit comprising an electro-magnet ¢ and a vibratory lever “, one 
arm of which constitutes the armature of the 
magnet, and the other arm terminates in a 
stylus which normally rests upon an ink- 
ribbon v over the bed of the receiving-table 
w. The stylus-armed ends of the levers 


—— converge, so as to be in the same relative 
— position, and about as near ther as the 
aa metallic bristles at the transmitting end of 


the line. The message to be copied at the 
receiving end of the line is written or im- 
pressed with non-metallic ink on a sheet of 
metallic foil, and this sheet is placed on the 
metal plate under the bristles at the trans- 
mitting end. 

The sheet of paper or other material on 
which the message is to be delivered is 
placed on the receiving-table u, under the 
stylus-armed levers, and both sheets are 
simultaneously drawn over their respective 
tables. So long as the bristles have metallic 
contact, intermittent electrical impulses 
from their respective transmitters pass 
along the line wire and operate the receivers, 
whose armatures s sare attracted, and dip in- 
to the mercurial cups, which are in a circuit 
worked by the battery d, lifting the record- 
ing ends of the levers away from the ink- 
ribbon. When, however, the writing comes 
under the bristles, each, as the metallic 
contact is interrupted by the interposition 
of the non-metallic ink, ceases to transmit 
the electrical impulses, and the circuit- 
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breaker of the corresponding receiver is raised out of contact 
with the mercury, the stylus end of the lever comes in contact 
with the ink-ribbon and causes a mark to be impressed upon 
the paper underneath. Springs may be employed to give this 
downward impulse to the levers when the circuit is thus broken. 
The effect of the alternate elevation and depression of the levers 
acting upon the ink-ribbon is to reproduce on the receiving- 
sheet a fac-simile of the writing or object drawn upon the metal- 
lic foil at the transmitting end. 

Bell's patent, No 174,465, March 7, 1876, deseribes a method 
of operating telephonic apparatus by means of undulatory cur- 
rents of electricity. Instead of making and breaking the cir- 
cuit, he throws it into waves. He distinguishes three kinds of 
vibratory currents by which telephonic ctlects may be produced. 
1. Intermittent; by making and breaking the circuit. 2. Pud- 
Satory; by occasioning sudden changes in the intensity of a 
continuous current. 3. Unadulatory; by causing gradual 
changes in the intensity of a continuous current. The specifi- 
cation describes the effect upon the current of transmitting a 
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light of the sun reflected back upon her from the earth. He 
examined with small magnifying powers the group of the 
Pleiades, the cluster of stars in Cancer, the Milky Way, and the 
group of stars in the head of Orion Then followed in quick 


. Succession the great discoveries of the four satellites of Jupiter, 


the two ‘ handles of Saturn, — or his surrounding ring impers 
fectly seen, so that its true character was not at first recog- 
nized, — the solar spots, and the crescent form of Venus. 

“Als early as November, 1610, Galileo wrote to Kepler that 


'* Saturn consists of three heavenly bodies in contact with each 


number of musical notes simultaneously by imtermittent or : 


pulsatory impulses, and by undulatory currents respectively, 
and also instances several modes of throwing the current into 
waves either with or without a battery. 

Tel’e-scope. An instrument for magnifying dis- 
tant objects, so as to make them appear compara- 
tively near. 

Gerbert of Auvergne, who taught astronomy in his school at 
Rheims, observed the stars through a tube, 4. bp. 1000) He de- 
rived it from his tutors at Cordova, and they, no doubt, from 
the Alexandrian savans. In both places, celestial observations 
were made through long tubes with object and ocular diopters 
at the respective ends. No lenses as yet. 

Who was the first discoverer of the telescope cannot now be 
determined. Spectacles were known in the thirteenth century. 
Roger Bacon employs some expressions indicative of a knowl- 
edge of the effect of the combination of lenses. Dr. Dee men- 
tions (1570) that © perspective glasses”? will enable a commander 
to ascertain the strength of an enemy’s forces, referriug appar- 
ently to an optical instrument then in use. 

Baptista Porta said: ‘‘ If you properly combine a concave 
an‘! a convex lens, you will see distant and near objects larger 
and clearer.”’ 

Diyges states that by an arrangement of mirrors and trans- 
parent glasses the image of a small object at a distance may be 
sO auginented as to be brought apparently near to the observer. 
The inatter is restated in a second edition of his works, pub- 
lished in 1591. 

Toward the middle of the seventeenth century, Borelli, a 
Dutch mathematician, interested himself in determining the 
question of inventorship, and decided in favor of Jansen and 
Lippersheiin, spectacle-makers of Middelburg, Holland, about 
154. Galileo, hearing of the principle of the new wonder, 
constructed one in 1609, magnifying four times, a second mag- 
nifying seven times, and then one magnifying tiicte-tir0 times. 

It is only fair to give another account, for which we are in- 
debted to Descartes, who lived at about the time when the in- 
vention was made public, and had a right to know whereof he 
affirmed. He says it was made by James Metius, and was due 
to a fortunate accident. James waa a ginas- cutter, and had a 
brother who was a professor of mathematics and a maker of 
mirrors and burning-glasses. James, it appears, was amusing 
himself by trying the effect of looking through two glasses, held 
in line and at a distance, by the respective hands. Fortunately 
he tried the experiment with a concave and convex glass, which 
gave the wonderful effect now so familiar. They were fitted in 
a wooden tube, and made the first telescope ever used in the 
world, says Descartes. The inventor was a suspicious charac- 
ter, and tried to keep the invention secret even on his death- 
bed. But his brother and some few others had seen it, and 
were able to follow the track, which they opened to the world, 
and which was followed by Galileo. Humboldt says: — 

** The accidental discovery of the space-penetrating power of 
the telescope waa first made in Holland, probably as early as 
the close of the year 1608. According to the latest docuinent- 
ary investigations, this great invention may be claimed by Hans 
Lippershey (or Laprey), a native of Wesel, and spectacle-maker 
at Middelburg; Jacob Adriansz, also called Metius, who is said 
to have made burning-glasses of ice; and Zacharias Jansen. 

" \Lippershey , on the 2d of October, 1608, offered to the States- 
General ‘three instruments with which one can see to a dis- 
tance.’ 
to the States-General, states that ‘through meditation and 
industry he had constructed such Instruments for two years.’ 
Zacharius Jansen, who. like Lippershey, was a spectacle-maker 
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On the 17th of the same month, Metius, in his offer | 
_Auzont had one of 600 feet. 


, les,’ and their occasional entire disappearance. 


other.’ In this observation there was the germ of the discov- 
ery of Saturn's ring. [Elevelius described, in 1656, the varia- 
tions in the torm of Saturn, the unequal opening of the ‘ han- 
But the merit 
of having explained scientifically all the phenomena of the ring 
of Saturn taken as one belongs to Huyghens (1655). Domiuie 
Cassini first saw the black stripes in the ring (1684), and recog- 
nized its division into at least two concentric rings. 

‘* The spots on the sun were first observed through telescopes 
by John Fabricius of East Friesland, and by Galileo either at 
Padua or Venice. Fabricius published his discovery in June, 
1511, while Galileo did not make his generally known until May, 
1612. Galileo noticed that the same spots sometimes returned, 
and was persuaded that they belonged to the sun itself. The 
difference in their dimensions when near the center of the sun’s 
disk and on approaching his margin uttracted his attention ; 
though it does not appear, from his second letter to Welser, in 
August, 1612, that he had observed the inequality of the ashy- 
colored border at the two sides of the black nucleus, when ap- 
proaching the liinb of the sun. Fabricius, like Galileo, recog- 
nized the fact that the spots belonged to the sun itself, and 
also noticed that spots which he had observed disappeared and 
returned again, and these phenomena taught him the rotation 
of the sun, which had been conjectured by Kepler before the 
discovery of the spots. The cycle of adinirable discoveries, 
which searcely cecupied two years, was completed by the obser- 
vation of the phaser of Venus. As early as 1610, Galileo noticed 
the sickle or crescent fori of the planet, and, according to a 
practice much in vogue in those days, concealed the important 
dizcovery in an anagram. 

** Eluyyghens, with an object-glassa polished by himself, first 
discovered one of Saturn’s satellites (the sixth) in March, 1055; 
and froma superstitious notion, entertained by some astrono- 
mers of the period, that the number of satellites could not ex- 
ceed that of the primary planets, did not seek to discover any 
more of them. Four other of Saturn’s moons were discovered 
by Dominic Cassini: the seventh, or outermost, which bas great 
alternations of brightness, in‘lo71, the fifth in 1672, and the 
third and fourth in 1684, with an object-glass of Campani‘s 
having a focal length of 100 - 136 feet. The two innermost, or 
the first and second, were discovered in 1788 and 1789 by Her- 
achel, with his colossal reflector. The second satellite offers the 
remarkable phenomenon of performing its revolution around 
the principal planet in less than one of our days. 

“The telescopes which Galileo constructed himself, and 
others which he used for observing Jupiter's satellites, the 
phages of Venus, and the solar spots, nagnified four, seven, and 
thirty-two times in linear dimensions, — never more. 

“The *Arenarius’ of Archimedes savas very distinctly that 
‘ Aristarchus had confuted the astronomers who imagined the 
earth to be immovable in the center of the universe; that this 
center was occupied by the sun, which was immovable, like the 
other stars, while the earth revolved around it.’ ”’ 

Turning the invention to immediate account, Galileo discov. 
ered the spots on the sun. On January 7, 1610, he discovered 
three of the moons of Jupiter, and the fourth shortly after. His 
discovery of the phases of Venus furnished another proof of the 
truth of the heliocentric theory. The papal persecution which 
followed Bruno, who was burnt in 140, and Galileo, who was de- 
nounced in 1616, are familiar to readers. Galileo was visited by 
Milton while in prison, became blind, then deaf, and died a 
prisoner of the Inquisition, which followed him after death 
denied his right to make a will, to be buried in consecrat 
ground, or to have a monument. The nineteenth century has 
attended to the latter duty. 


The eve-glasses of the Galilean telescope were double-concave. 
Kepler first pointed out the possibilitv of making telescopes 
with two convex lenses. Scheiner, in 1650, reduced it to prac- 
tice. De Rheita made one with three lenses; he also made a 
binocular telescope. The focal length of some of these tele- 
scopes was immense. Campani. in 1672, made one for Louis 
XIV., the focal length of whose object-lens waa 136 feet. 
Hfuyghens had one of 123 feet, 
which is still preserved by the Ruyal Soctety of London. 

These were used without tubes. Huyghens adopted the plan 


at Middelburg, together with his father, Llans Jansen, invented ' of placing his object-glass in a short tube, having a ball-and- 


the compound microscope having a concave lens for its eye- | socket joint, at the top of a tall pole. 


| 


lass, toward the end of the sixteenth century (probably about | 
500), but discovered the telescope only in 1610 

“When the news of the recent Dutch invention reached 
Venice, Galileo was accidentally present; he at once divined 
what were the essential conditions of the construction, anil im- 
mediately completed a telescope at Padua for his own use. He 
directed it first to the mountains of the moon, and showed the 
method of measuring their hights; attributing, like Leonardo 
da Vinci and Maetlin, the ashy-colored light of the oon to the 


To this tube was con- 
nected a string, so that the observer could bring its axis in line 
with that of another short tube containing the eve-ginss. The 
great difficulty of managing these cumbrous instruments led to 
the invention of the reflecting-telescope. 

The difficulty of the problem is thus stated by Whewell, in 
his ‘* History of the Inductive Sciences” 

“Tf we endeavor to augment the optical power of this inatru- 
ment. we run, according to the path we take, into various in- 
conveniences, — disturtion, coufusion, want of light, or colored 
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images. Distortion and confusion are produced if we increase 

the magnifying power, retaining the length and the aperture 

of the object-gluss. If we diminish the aperture, we suffer from 

oa of light. What remains, then, is to increase the focal 
gth.”’ 

‘* Comes Mr Reeve with a twelve-foot glasse. Up to the top 
of the house, and then we endeavoured to see the moon, and 
Saturn, and Jupiter, but the heavens proved cloudy. ’’— Pepys’s 
Diary, 1658. 

“The May-pole which stood close to the site of the church 6f 


St. Mary-le-strand was begged in 1717 by Sir Isaac Newton, and | session it remains. 


removed to Wanstead, sane Mi was used in raising the largest 
telescope then known.’’ — nant’s London. 


Telescopes are of two kinds, reflecting (or catop- 
tric) and refracting (or dioptric). In the former, an 
image of the object to be viewed is produced by a 
‘paola reflector; in the latter, by a converging 
ens. 

Reflecting telescopes are of four kinds. 


The Gregorian telescope (A, Fig. 6272) was invented by James 
Gregory of Aberdeen in 1663. It has an annular metallic 
aga and a smaller concave speculum placed in the axis of 

e tube, at a distance from the larger speculum greater than 
its focal length. The eye-piece is p in a smaller tube at 
the extremity of the longer tube. 

The Cassegrainian telescope (B, Fig. 6272), was invented by 
Cassegrain in 1672 
the smaller speculum is eonvex instead of concave, and that it 
is placed in the tube at a distance from the larger speculum 
less than its focal length. A telescope of this kind, having a 
speculum of 4 feet diameter and 30 feet 6 inches focal length, 
was sent from England to Melbourne in 1868. The speculum 


i ere 3,500 pounds, and was composed of 32 parts copper and | 
.éé (in. 


Fig 6271is a representation of the Melbourne telescope, which 
is really a very fine instrument. The tube is of open work, in 
order to avoid the air-currents, which with such powerful and 
delicate instruments are sometimes very annoying in large 
closed tubes The mirror in this telescope is placed at the 
bottom of the tube, and a hole is pierced in the center, in which 
is placed the ocular, in this respect like the Gregorian and Cas- 
segrainian. The hole does not make any practical difference in 


Fig. 6271. 
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It is similar to the Gregorian, except that | 


| the central rays are lost. 
| William Herschel, invented in the latter part of the last cen- 


. sf through the medium of the second reflector. 
= ment Sir William Herschel made his numerous and important 


_of the large tube. Foucault used a prism, which was an im- 
“provement, especially 
n' making solar obser- 
vations, 
Fig 6273 represents 
the retlecting-telescope 
made by Sir lsaac New- 
-ton’s own hands, and 
| presented to the Royal 
iety, in whose pos- 


Fig. 6274 is the new 
reflecting-telescope in - 
the national observa- “%\ 
tory of Paris. It hasa 
parabolic glass mirror, 
weighing 1,300 pounds, 
at the bottom of the 
tube, from which the 
rays are reflected to a 
plane mirror in the 
head of the telescope, 
the image there formed 
being examined: 
through a syes- 
tem of magnifying- 
glasses known as the 
ocular. The telescope 
is suspended on a mov 
able axis, and has all Reflecting- Telescopes. 
the usual adjustments 
in altitude and azimuth with the automatic clock-work motion. 

The platform on which the observer stands travels on the 


rails shown on the floor, and is omitted from the engraving. 
The weight of the movable portion of the telescope is 9 tons ; 
its cost, $ 40,000 


In the Gregorian, Cassegrainian, and Newtonian instruments 
In the telescope ( D, Fig. 6272) of Sir 


tury, the large speculum is inclined to the axis of the tube, and 
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Telescope of Sir Isaac Newton. 


_the image of the object observed is brought to the interior edge 
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of the tube, where it is examined by the eye-piece instead of 
By this instru- 


‘we discoveries. : 


The Melbourne, Australia, Telescope. 


the working of the mirror. The clock-work for driving the in- 
strument is seen attached to it The astronomer directs his 
ocular to a little plane mirror at the upper part of the tube, 
where the star image is reflected from the parabola. 

The Newtonian telescope (C, Fig. 6272) was invented by Sir 
Isaac Newton in 1669. A large concave reflector is placed at 
One end of the tube. Ata distance from the larger mirror less 
than its focal length is placed, at an angle of 45° to the optic 
axis of the telescope, a plane reflector, by which the rays pro- 
ceeding from the object are turned to the side of the tube and 
Viewed by an eye-piece whose axis is at right angles to the axis 


Herschel’s 7, 10, and 20 foot reflectors were made about 1779. 
He discovered Uranus, March 21,1781. In 1779, he completed 
his 40 foot telescope, which was taken down in 1822. 
The largest instrument of this class ever made was erected 
by Lord Rosse on his estate at Parsonstown, Ireland, in 1842. 
The diameter of the speculum is 6 feet, having a 
surface of 4.071 square inches,—more than double that 
Ilerschel’s 40-foot telescope, with which he discovered the moons 
of Saturn and Uranus, and which had a polished surface of but 
1,811 square inches. 
A foundry was constructed for the special purpose of casti 


ng 
the speculum, which is composed of copper and tin combined in 


very nearly their atomic proportions, or 126.4 copper to 58.9 
parts tin. 
The metal was molten in cast-iron crucibles 2 feet in diame- 
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ter and 2} feet deep; these were allowed to heat ten hours pre- 
vious to the introduction of the metal, which required ten more 
hours to acquire sufficient fluidity for pouring. The bottom of 
the mold was formed of layers of hoop-iron turned to the re- 
uired shape, and its sides of sand. When sufficiently cooled, 
cast was removed to the annealing-oven, where it was al- 
lowed to remain for sixteen weeks previous to undergoing the 
grinding process. This was effected under water, by means of 
a cast-iron grinder having grooves cut lengthwise, transversely, 
and circularly in its face, emery being used to abrade the sur- 
face of the speculum and wear it to a truly circular form; this 
operation required six weeks. 

The tube of this huge telescope, including the speculum-box, 
is 56 feet long, and is made of l-inch deal boards hooped with 
iron. On the inside, at distances of 8 feet, are also iron rings 
8 inches deep and 1 inch broad, for strengthening the sides. 
The diameter of the tube is 7 feet, and it is fixed to masonry in 
the ground by a universal joint, to allow it tree movement iu 
any uired direction. At 12 feet distance on each side, walls 
are built 72 feet long and 56 feet high at their highest parts, 
the walls being 24 feet distant from each other, and lying ex- 
actly in the direction of the meridian. These allow the tele- 
scope a motion of but about 15 degrees on either side of the 
meridian, in an east and west direction; but in the opposite di- 
rection, that of the meridian, it may be lowered until nearly 
parallel with the horizon, when directed south, and so as to 
— to the north pole of the heavens in the other direction. 

vation or depression is effected by means of a chain and 
windlass, and the telescope being counterpoised in every direc- 
tion, two men can perform these operations with great facility, 
though the total weight is about 15 tons, the speculum alone 
weighing 3 tons. The total cost of the 
instrument was not less than £ 12,000. 

Specula for reflecting- telescopes are 
now made of silvered glass. Its use 
was first suggested by M. Foucault. 
Dr. Henry Draper of New York has 
been very successful in constructing 
specula of this kind; his process is 
described in the fourteenth volume of 
the “Smithsonian Contributions to 
Knowledge.” 

M. Secretan of Paris has constructed 


i 


Great Reflecting- Telescope of 


one for the observatory of Marseilles exceeding 2} feet in 
diameter. 

The advantages possessed by glass are that it weighs but from 
one half to one third as much as speculum metal, that it can be 
inade wuch thinner, it is more easily wrought, and the loss of 
light by reflection from the silvered surface is comparatively 
trifling, while that from a metallic mirror amounts to from one 
third to one half; besides, should the silvering become tar- 
nished, itcan be removed by solution, and replaced without the 
necessity of regrinding the speculum. 

The following remarks on the apertures and powers 
of telescopes, by Mr. Tomlinson, will be interesting: — 

‘The largest achromatic telescopes, such as those at Dorpat 
and Kensington, have each a clear opening of 13 inches, while 
that of Lord Rosse’s reflector is 6 feet. Taking the diameter of 
the pupil of the eye at 4 inch, the former instruments admit 
10,816 times and the latter 331,776 times the quantity of light 
which is received from any object by the unassisted eye. But 
as every speculum absorbs about half the light that it receives, 
the latter number must be reduced to 165,888. These numbers, 
then, show how much the area of any object may be magnified 
by these telescopes without rendering it less bright than it ap- 
pears to be to the naked eye; and their square roots, 104 and 
407, show their magnifying powers in such a case. 

‘*We may also, from the size of the aperture of any other tel- 
escope, estiinate what is called: its absolute or penetrating 
power, which is independent of its length or internal arrange- 
ments, and depends solely on the size of the object-glass. The 
number obtained by the above rule shows how many times 
farther any object may be seen with the telescope than with- 
out it, supposing its 
brightness to remain 
the same at all dis- 
tances as it does in 
vacuo. 

“The magnifying 
power is totally inde- 
pendent of this, and 
can be made as great 
as we please, however 
small the telescope ; 
but it is obvious 
that as long as the 
quantity of light ad- 
mitted is the same, 
the more the image is 
enlarged the fainter it 
will be, its brightness 
being always propor- 
tional to the quotient 
of the absolute power 
divided by the mag- 
nifying power. If the 
latter exceed the for- 
mer, as it does in 
astrononiical tele- 
scopes, the object will 
be less bright than to 
the naked eye ; but if 
the absolute exceed 
the magnifying pow- 
er, the object will be 
seen brighter with the 
telescope than with- 
out it.” 

The telescope at the 
Washington Observa- 
tory, having double 
the aperture of either 
of the refractors re- 
ferred to above, of 
course admits four 
times the quantity of 
light. In this re- 
spect it is, however, 
surpassed in a nearly 
fourfold ratio by the 
great reflector of Lord 
Rosse. 


A refracting- 
telescope in its 
simplest form con- 
sists merely of a 
double — convex 
lens (the object- 
glass), which 


Fig 6274. 


forms an image of 
the object to be 
viewed, and a sec- 
ond and smaller 
double 
lens, 


et 


convex 


called the 
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eye-piece, used as a simple microscope to examine 
the object formed by the first. For perfection of re- 
sult, the object-glass is made double or triple, to neu- 
tralize certain optical inconveniences, called spherical 
an chromatic aberration, and the eye-glass is gen- 
erally composed of two lenses suitably combined. 


The telescope of Galileo (A, Fig. 6276) has a double convex 
object-glass and a double concave eye-glass. The common opera- 
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Earl of Rosse’s 6-foot Reflector. 


latter representing the eye-glass.—G. Caampers. See LENs ; 
Acuromatic Lens. 

The equatorial telescope is so mounted that its 
vertical axis points toward the pole, having an in- 
clination corresponding to the latitude, so that a 
single motion, one of rotation around that inclined 
axis, will cause the line of sight, the optical axis, to 
trace upon the sphere a circle corresponding to that 
in which any heavenly body appears to move. The 
circles increase or diminish as the telescope is moved 
upon its horizontal pivot, changing the angle be- 
tween the line of sight and the inclined axis, just as 
the circles apparently described by the heavenly 
bodies increase or diminish according to their polar 
distance. ‘ 


Fig. 6276. 
A 


Fig. 6277. 


and Claw-Stand. 


Refracting- Telescopes. 


Telescope Mounted ona Pillar 


glass is made on this principle. The eye-pieces of telescopes are 
the Ramsden, or positive, and the Huyghen, or negative. 

The positive (B, Fig. 6276) has two plano-convex lenses, with 
the convex sides toward each other. The inner one is the 
field-glass, and the outer the eye-glass. Their focal lengths are 
equal. It is suited for micrometers and other instruments hav- 
ing. wires in the focus of the a ae 

he negative eye-piece ( C, Fig. 6276) has two plano-concave 
lenses, the convex sides of both being turned toward the ob- 
ject-glass. The ratio of the focal lengths is usually 3 to 1, the 


6275. 


The equatorial of the Cincinnati Observatory was purchased 
in Munich by Professor O. M. Mitchell, the originator and di- 
rector of the observatory. The object-glass has a diameter of 
nearly 12 inches. The death of this talented and Christian 
gentleman in the service 
of his country has been Fig. 6278. : 
a great loss to science 
and to the social circle, 
where he was highly 
esteemed for his mod- 
esty and merit. 

Large refractors are 
now universally mount- 
ed equatorially, and are 
made of dimensions 
which but a few years 
ago were deemed im- 
practicable. The im- 

| provement in this respect 
‘isin a large degree due 
to the exertions of Mr. 
Alvan Clark, of Cam- 
bridgeport, Mass., who, 
| like most other great im- 
| provers of the telescope, 
is a self-taught artist. 
| It would seem that op- 
ticians, like poets, are 
horn, not made. Mr. 
Clark's first object-glass- 
es, strange to say, were 
made for England, but in 
1862 he completed one 
| having a clear aperture 
of 184 inches for the 
‘ee Astronomical 
Society. This was fol- 
lowed by the great tele- 
| Scope of 26 inches aper- 
(ture for the United Telescope with Motion in Altitude 
| States Naval Observatory and Azimuth. 
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EQUATORIAL REFRACTING TELESCOPE AT WASHINGTON, D. C. 


Piate LXIX. 


TELESCOPE. 


at Washington, completed in November. 1873. Mr. Clark is con- 
fident of being able to produce an object-glass of 5 feet 6 inches 
clear aperture and 75 feet focal length. 


The largest that had previously been made were those at the 


observatories of Cambridge, Mass., and Pulkowa, Russia, each 
having aclear aperture of 15 iuches, These were large iu com- 
parison with the instruments that had previously been used, 
those ut Dorpat and Kensington having but 13 inches aperture. 
In the United States, at that time, among the largest were 
those ut 


Cincinnatl 12 inches aperture; 17 feet focal length. 
West Point.....-. 99 inches aperture; 14 feet focal length, 
Washington...... 9d inches aperture; 14.4) in. focal length 
Alleghany City ...13 inches aperture. 


The disks for Clark's lenses are made by Chance & Co., of 
Birmingham, England. 

The crucibles are of clay, and are built up gradually in rings 
of about 2 inches in hight, the process requiring a whole year 
for its completion. 

Optical glass of the best quality is then selected and crushed, 
and the fragments separated according to their epecitie gravity 
by a hydraulic separator, in the manner employed for treating 
ores. Those of uniform quality and size are selected and melted 
by the most intense heat of a Siemen’s gas-furnace; the mass is 
then cooled very slowly ,and the central portion sawn out. This 
may be reheated until sufficiently Huid, aud molded to approx- 
imately the desired shape. 

The divks are then tested, to ascertuin if the glass is homo- 
geneous and free from flaws. This is effected by throwing the 
light from a lamp through a lens on one side of the disk, and 

lacing the eye in the focus of the lens at the other side, Any 
mperfections thus appear greatly magnified, and if not remov- 
able by grinding, cause the rejection of the piece, at least for a 
lens of the size for which it was intended. Polarized light also 
affords a very delicate test ax to whether or not it has been 
equally annealed. The disk is ground upon concave plates of 
cast-iron of the proper curvature by pushing it back and forth, 
at the sume time giving a slow rotary movement. Emery, with 
water, is used as an abradant, finer sizes being successively 
use. 


seen eeoe 


The poliahing is effected by coating the tool with a thin layer | 


of pitch, which is pressed into the proper shape; this is covered 


with rouge and water, and the disk manipulated as in the | 


Aide process. The pieces forming the lens are, when fin- 
shed, put together and set on edge, facing a luminous point 
placed at # distance equal to twelve or fifteen times the focal dis- 
tance of the lens; the appearance of this point through the lens 


is examined with an eye-piece of high power, or by the eye» 


placed in the focus; the optician thus judges what parts have 
an excess or a deficiency of curvature. The polishing process is 
then repeated upon such portions aa are tuo prominent; the 
lens is re-examined, and this process repeated until uo departure 
from the proper curve at any point can be detected, This in 
the case of large lenses is a long and tedious operation, requiring 
many trials and repetitions of the process The object-glass has 
but two pieces,—a plano-concave lens of Hint and a double 
convex lens of crown glass, 

The Washington equatorial! (shown in Plate LXTX.)hasa clear 
aperture of 26 inches and a focal length of 31 feet 6 inches, its 
total length being 32 feet 6 ioches. The rough glass for the 
object-lens was received by Messrs, Clark in December, 1871, 
and was ground, polished, and finished In November, 1872 


Another year was required to finish the tube and complete the | 


other parts of the instrument, 

The tube is of thin steel, in three pieces, and is mounted upon 
@ pillar of brick supported by an arched foundation of blue- 
stone, and capped by a block of sandstone weighing about two 


tons. The dome inclosing the instrument {is 41 feet in diame- | 


ter and 25 feet high. It rests upon a tower of equal diameter 
and 2) feet in hight. For lightness, and in order that the tem- 
perature may be maintained at that of the air outside, it ia made 
of pine, covered with galvanized iron. It rests upon thirty-two 


fron rollers, runnivg upon a circular track, and is rotated by a | 


reaction-wheel driven by water from a main of the Washington 
aqueduct, and operuting also the clock-work mechanism and 
the conical pendulum of the instrument. 

The circles are each read by two microscopes reaching from 
the eye end of the telescope along its sides to the right-ascen- 
sion circle, which is divided to seconds, the declination circle 
being divided to tenths of a minute of arc, The instrament bas 
the usual number of eye-pieces and ring micrometer, a filar 
micrometer, an Airey double-image micrometer, a mica-scale 
micrometer, and a spectroscope. ‘The disks for the object-glass 
cost $7,000. the whole instrument, about 8 48,000; and the 
building for its acconunodation, about 3 14,000. 

Next in size to this is a telescope constructed by Messrs. T. 
Cooke and Sons of York, England, for Mr. R. 8. Newall, the 
eontractor for the first Atlantic cable. This has an object-glass 
of 20 inches aperture and 29 fect focal length, and is represented 
as being a sxnperior instrument. 

Another English telescope, constructed by Rev. Mr. Craig in 
connection with Mr. Cravatt, F.R oS , has a 24-inch object-glass, 
with a focal length of 76 feet, the length of the tube being 85 
feet. This was mounted op Wandsworth Common. The great 
focal length of this appears regiarkable, the tendency of late 
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‘having been to reduce this as far as possible in proportion to 
the aperture of the lens 

A telescope ia now in course of construction {a Dublin for the 
Auastro-Ibungarian government, Its object-glass will have an 
aperture of 27 inches, and its total length will be about 32 feet. 

The ratio of focal lengths, mode of construction, powers, pro- 
portions, adjustments, and mounting are fully explained in 
many treatises on the subject. See Pearson, Loomis, Heather, 
Simuna, etc., ete. ; 


Sce under the following heads : — 


Astronomical telescope. Newtonian telescope. 
Binocular telescope. Object-glass. 
Cassegrainian telescope. Opera-ylass. 
Comet-secker. Perspective-glass. 
Equatorial telescope. Reflecting-telescope. 
Ky e-pglass. Refracting-telescope. 
Field-yglass, Submarine telescope. 
Finder. — Teinoscope, 

Gahlean telescope. Telemeter. 
Gregorian telescope. Terrestrial telescope. 
Herschelian telescope. Transit-instrument. 


One of the most important applications of the telescope fs to 
instruments for making observations upon the heavenly bodies, 
. both to determine their positions and for ascertaining the lati- 

tude and longitude. By meaus of a very small telescope of low 
| power attached to his sextant, the navigator is enabled to ob- 
' serve with far greater accuracy the contact of the sun’s disk 
‘with the horizon, or the contact of the limbs of the sun and 

moon, than he could with the plain sight tube. In fact, the 
| lunar method of finding the longitude would be of little value 
- without the telescope, and the nicety and precision now attained 
lin observations on land, both in astronomical observations and 
in triangulations for surveys, would be utterly impracticable. 
Sir Jolin Herschel says: ‘* The honor of this capital im prove- 
‘ment’ (the application of the telescope to the incaxurement of 
astronomical angles) ‘has been successfully vindicated by Der- 
bam to our young, talented, and unfortunate countryman, 

Gascoigne, from his correspondence with Crabtree and Hor 
' rockes, in his, Derham's, possession. The passages cited by 
Derham from these letters leave no doubt that, so early as 
140, Gascoigne had applied telescopes to his quadrants and 
 bextants, with threads in the common focus of the glasses*’; and 
had even carried the invention so far as to illuminate the 
' field of views by artificial light, which he found * tery helpful 
| when the moon appeareth not, or tt ty not otherwise light 
enough?’ These juventions were freely communicated by him 
to Crabtree, and through him to his friend Horrockes, the 
pride and boast of British astronomy, both of whom expressed 
their unbounded admiration of this and many other of his 
delicate and admirable improvements in the art of observa- 
tion. Gascoigne, however, perished at the age of twenty-three 
at the battleof Marston Moor; and the premature and sudden 
death of Horrockes, at a yet earlier age, will account for the 
temporary oblivion of the invention. It was revived or rein- 
vented in 1607 by Picard and Auzont (Lalaude, Astron.), after 
which its use became universal, Morin, even earlier than 
' Gascoigne (in 1635), had proposed to substitute the telescope 

for plain sights ; but fit is the thread or wire stretched in the 

focus, with which the image of a star can be brought to exact 
coincidence, which gives the telescope its advantage in prac- 
tice; and the idea of this does not seem to have occurred to 
- Morin. 


Tel’e-scop'ic Boil’er. (Steam.) One formed 
of several concentric cylindrical portions. 
| Tel'e-scop'ic Chim‘ney.  (Navtical.) One 
| which is in sections slipping into each other, to be 
‘lowered in time of action, or, in certain river-steam- 
| ers, in passing beneath bridges. 
Tele-scop'ic Jack. A screw-) 
lifting head is 


‘ 


ack in which the 


raised by the 
-action of two 
screws having 


reversed threads, 
lone working 
withinthe other, 
and both sink- 
ing or telescop- 
ing within the, 
hase. By this’ 
differential — ar- 
rangement 
greater power is obtained, 
| Tel’e-scop’ic Lens. A compound lens suited 
‘for the cye or object-qlass of a telescope. Terrestrial 
| telescopes, or spy-glasses, have two additional lenses, 
j enabling an object to be seen in its natural instead 


Telescopic Jack. 
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of an inverted position. See LENS; EYE-GLAss ; | 
OBJECT-GLASS ; TELESCOPE ; etc. 
Tel’e-spec’tro-scope. An instrument for ob- 
serving the light from the planets and fixed stars, 
for ascertaining their physical condition and the 
composition of their atmospheres. 
At the end of the telescope is placed the spectroscope (Fig. 


6280), which contains two prisms / A, while the image of the 
star is brought to the slit of the spectroscope 


a =e)"* d, which is! y99 of an inth in breadth. The 
Fig. 6280. 


line of light is W 
spread out into a\. 
band by a cylindrical 
lens a. A movable 
mirror / is placed above \ 
the slit of the spectro- \, 
scope, by means of which \_ 
the light of the spark pass- 
ing from the metallic poles \ 
held between metal holders is 
refleeted by the small prism e 
placed on the slit into the optical 
arrangement, and is received into 
the eye, the metal spectrum being Huggins’s Telespectroscope. | 
ranged close above that derived from 

the star, so that the coincidence or otherwise of the two sets of 
lines can be accurately observed. 


Tel’e-ster’e-o-scope. An instrument described 
by Helmholtz, 1857, for pie min an appearance of 
relief in the objects of a landscape at moderate dis- 
tances. 


It consists of a frame on which are set at a convenient dis- 
tance — say 4} feet — apart two plane mirrors at an angle of 45°, 
which receive the ce, of light from the objects; these are re- 
flected to two central mirrors, forming an angle of 45° with the 
first, in which they are viewed by the eye. The effect produced 
is the same as if the eyes of the observer were at the same dis- 
tance apart as the two larger mirrors. When objects at a great | 
distance are viewed, they do not appear in strong relief, but | 
rather as if detached from the general landscape. — Annales de | 
Creniie, 8d series, Vol. LIL. p. 118. | 

Tell’/tale. 1. A device for counting, indicating, 
detecting, or verifying. 

2. (Nautical.) a. See 
TELLTALE-COMPASS. 

‘ ». An index in front of 
_ *  \\ the wheel, or in the cabin, 
~ *__\\ to show the position of the 

oS, reed tiller. 

ial s ‘l 3. (Music.) A movable 

“os piece attached to an organ 

jy to indicate when the wind 
is nearly exhausted. 

4. (Gas-making.) A de- 
vice attached to a station- 
meter to point out any ir- 
regularity in the production of gas. 

It consists of a circular plate placed centrally in the dial-field 
and carrying a paper disk, and connected by gearing with the 
wheel which turns the hand belohging to one of the dials of the © 
meter. Above it is a clock, to whose minute-hand is attached 
an arm carrying a pencil pushed aguinst the paper disk by a 

= spring If the paper disk were 

Ke 
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stationary, the pencil would 
thus be caused to make a ver- 
tical stroke up and down each 
hour, but as the disk slowly 
turns with the dial-wheel, to 
which it is connected, the pen- 
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| moon is revolved are also so adjusted as to exhib 
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cil traces a series of curves which are closer together or farther 
apart in proportion to the quantity of gas passing through the 
meter. If the quantity of gas produced has been uniform, the 
apexes of the curves will be equidistant from each other at the 
margin of the disk; if otherwise, their distances will vary, being 
nearer together when less than the usual quantity passes 
through the meter, and farther apart when the normal amount 
is exceeded. 


5. (Horology.) A clock attachment for the pur- 
pose of causing a record to be made of the presence 
of a watchman at certain intervals. Arésa’s is pro- 
vided with a rotating paper dial, papi: the hour 


and minute at which the watchman touched a pro- 
jecting button having a point which 


punctures the 
paper dial. , 
Smith’s has a rotating circular fgame, fitted with springs and 


pins; the operative mechanism must be touched at certain 


definite intervals in order that these shallappearin their proper 
places when inspected in the morning. 

A telltale clock is described in English patent No. 1,502 of 
1856. See also WATCHMAN’S TIME-DETECTOR. 

6. A turnstile having mechanism which indicates 
the number of passengers. 

Tell’/tale-com’'pass. 


(Nautical.) A compass 


ris suspended overhead in the cabin. The face of the 


card is downward, so that it is visible from below, 
and enables the captain to detect any error or irreg- 
ularity in steering. See HANGING-COMPASS. 

Tel-lu/ri-an. Tellurion. See TELLURIUM. 

Tel-lu/ri-um. The preferable spelling, in con- 
sonance with planetarium, lunarium. Encyc. Brit., 
XVII. 753. 

An apparatus for the purpose of illustrating to the 
eye the real and apparent movements of the earth ; 
exhibiting the ellipticity of the earth's orbit ; the 
position of the sun (represented by a-lamp in one of 
the foci of that ellipse) ; the inclination of the pole 
to the plane of the ecliptic, and the constancy of the 
pole during the entire yearly revolution ; the ap- 


parent movement through the constellations of the 
zodiac ; the phenomena of eclipses, day and night, 


sunrise and sunset, and the seasons; the varying 
declination of the sun; the equation of time; the 
motions and phases of the moon; and affording a 
model whereon to illustrate the theory of the tides, 


lunar disturbances, etc. 
See No. 66,791, Campbell, July 26, 1867. 


In Davis's tellurium (Fig 6282), a ball S’ representing the 
sun is attached to an upright shaft rotated by a crank through 
the medium of intermediate gearing, and passing through a 
sleeve rotated by gearing driven by the same crank, and carry- 
ing a toothed disk & engaging a rod passing through a horizon- 
tal tubular arm attached to and at right angles to the sleeve. 
The rod has a series of wheels at its outer end, which impart a 
rotary motion to the ball representing the earth, placed on an 
arm inclined at an angle of 23° 28 therewith, to the beveled 
disk B’, and to the moon m'; the bent stem on which the lat- 
ter is mounted is connected with an eccentric ring, causing it 
to move in an elliptic orbit around the earth ; it has also a fric- 
tion-wheel, which, traveling around the inclined edge of the 
disk A’, produces an alternate ascent and descent of the moon, 
illustrating its changes of declination ; the parts by which the 

t the retro- 
gression of their nodes. 

See also Orréry, pages 1577, 1578; PLANETARIUM, page 1727. 


Tel-o-dy-nam/ic Ca’/ble. A means for trans- 
mitting power, originated by 
Hirn ot Logelbach, in which high 
speed is employed to give the 
momentive effect of great mass. 


The motor is made to give a high ve- 
locity toa pulley-wheel, and this wheel 
is employed to carry a cable which 
passes Over another pulley at the point 
where the power is to be applied for 
use. The cable may be lighter in pro- 
portion as the velocity with which it 
um travels is greater. Theoretically, there 
u is no limit to the re- 
duction in size, if suffi- 
cient velocity be im- 
parted to give the 
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Fig. 6283 


Electro-Magnetic Temperature-Alarm. 


requisite momentum, but in practice this is governed by the 
velocity with which the pulleys may be safely run, and the 
strength required by the cable for overcoming the inertia of the 
pulleys, the friction on their axes, and the resistance of the air, 
and also the friction of the smaller pulleys ou which it must be 
supported when the distance is considerable. 
is of wire, generally about .4 inch in diameter, and is supported 
at intervals of about 150 yards in grooved pulleys protected by 
gutta-percha The large transmitting and receiving pulleys at 
the ends are about 4 meters (134 feet) in diameter, making from 
150 to 200 revolutions per minute; the cable consequently 
travels at the rate of 50 to 75 miles an hour. See WIRE-ROPE; 
WIRE-WAY. 

This mode of transmitting power was first successfully em- 
ployed about 1852, and has since been somewhat extensively in- 
troduced into France and other countries. 

In the government powder-mmills at Okhta, Russia, 274 horse- 


power, derived from turbines, is thus carried over 4,600 feet; | 


at the mines of Fahlun, Sweden, over 100 horse-power is trans- 
mitted nearly 3} miles. Some have been put up in this country. 
One at Lockport, N. Y., transmits 25 horse-power 700 feet over 
pulleys 5 feet in diameter. 

The power lost by friction of the two great pulleys has been 
ascertained to be 24 per cent, by the sinaller pulleys and rigidity 


Temperature-Alarm., 


The cable used ' 


TEMPERING. 


of the cable 1 per cent, for each 1,000 meters ; to this must be 
added the resistance of the air. It was calculated by the in- 
ventor that all these together would entail a loss of 25 per cent 
in a length of six miles, leaving 76 horse-power available at that 
distance out of 100 originally applied ; this is, however, thought 
. to be an overestimate. 
Tel'o-type. (TZeclcgraphy.) <A printed ce eeran 
Tem/’o-in. (Enginccriny.) <A pillar of earth left 
in an excavation to show how much earth has been 
removed. 
Tem'per. 1. An alloy used by pewterers : tin, 
2; copper, 1. See ALLoy. 
2. The particular ‘condition, as to hardness, of 
steel. See TEMPERING. 
8. Milk of lime, or its equivalent, added to boil- 
ing sirup to clarify it. 
em’/per-a-ture-a-larm’. A device which auto- 
matically makes a signal when the temperature of 
ithe place where it is located exceeds or falls below a 
determinate point. 
| In Fig. 6283, one end of a wire, attached to a slider on the 
| rod ¢, is set to a certain degree in the tube of the bent ther- 
‘ mometer n, the other end being connected with one of the poles 
| of an electro-magnetic coil 6. <A second wire, inserted into the 
bulb of the thermometer, leads to the other pole. When the 
| mercury rises so as to touch the other end of the first wire, the 
circuit is completed, and the armature g of the electro-magnet, 
dat turns on a spring axis, operates the rod /, sounding the 

ll c. 

In Fig. 6284, the expansion and contraction of a metallic 
thermometer, through the medium of a segment rack and 
| pinion, operate an index X, which, on coming in contact with 

& projection upon eitber of two arms z x’, closes an electric cir- 
cuit and operates an alarm. These arms are independently ad- 
| justable toward and from the central point of the index c, so as 

to permit various maxima and minima. See also THERMOBCOPE ; 

THERMOSTAT ; THERMOSTATIC ALARM ; etc. 

Tem’per-er. A machine in which articles are 
' ground together, with the addition of a proper quan- 
| tity of water, to intimately commingle them and de- 
velop the plasticity. Sand and lime thus tempered 
form mortar ; clay thus tempered becomes fit for the 
| potter’s use. The machine used by Coignet in com- 
pounding his béfon is called a malaxator. : 
Machines for compounding flour and water into 
‘ dough are substantially similar, and are called kneact- 
ing-machines. See pages 1280, 1231. 
| Tem’per-ing. (lletal-working.) The process of 
producing in a metal, particularly steel, that pecul- 
‘lar degree of hardness and elasticity which adapts it 
_for any of the purposes to which it is to be applied. 
i The malleable metals generally increase in hard- 


1 
‘ 


ness by being hammered or rolled, and hammer- 
| hardening, that is, hammering without the applica- 
i tion of heat, is frequently employed for hardening 
; some kinds of steel springs. 

Steel, however, is for most purposes hardened by 
plunging it while hot into water, oil, or other liquid, 
to cool it suddenly. 

~ One of the earliest notices of this art is a simile in 
the Odyssey, ‘‘ As some smith plunges into cold 
water a loudly hissing axe, tempeting it.”’ 

The notices of the early use of bright tron are 
given under the caption STEEL. 

Bronze is tempered by a process reverse to that 
adopted with steel. Cooling bronze slowly hardens 
it. The sudden cooling makes it less frangible, and 
is adopted with gongs. Dr. Faraday made the re- 
mark many years since. By a careful process. of 
alloying, tempering, and hammering, bronze may be 
made as hard as steel, and make excellent springs. 

Pliny (a. Dp. 701) recommends oil for tempering 
steel ; he states that water makes it brittle. 

Metals, in general, suffer no apparent change when heated to 
redness and suddenly cooled. ure malleable fron remains 
entirely unaffected, but when combined with proportions of 
carbon variable within certain limits, forming steel, it possesses 
this property of being hardened when suddenly cooled, and be- 


ing again softened by reheating and slowly cooling to an emi- 
‘nent degree, giving it that pre-eminence which it enjoys over 


ce 
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all other metals for forming weapons, tools, and many other 
articles. This quality, which appears to be due to molecular 
changes in the metal caused by great changes of tempera- 
ture, is to a certain extent participated in by cast-iron, which 
contains a much larger proportion of carbon, and may be 
superficially hardened by chilling: without, however, again 
being softened by a second application of heat. 

Thin plates of steel may be hardened by placing them be- 
tween two good conducturs of heat, as a hammer and anvil. 
Thicker pieces become moderately han! when exposed to the air 
upon the anvil. If laid on cold cinders or other poor conductor, 
they become softer, and still more so if placed in hot cinders, or 
are otherwise very gradually couoled. By heating in closed hoxes 
with charcoal, and very slowly cooling, the metal is reduced to 
its softest state; by using iron turnings or fine scale from the 
forge, lime, or other matter which will combine with the carbon, 


its surface may be reconverted into malleable fron, as is done 


in Perkins’s process for transferring steel engravings. See 


BaNK-NOTE ENGRAVING, page 228; ANNEALING, pages 111-114, | 


STEEL-PLATE ENGRAVING. 

Great diversity exists in opinion and in practice as to the 
best method to be adopted in each particular case. The foi- 
lowing principles are, however, generally agreed on : — 

The lowest available teniperature should be employed in 
forging and tempering steel; the hammering should be applied 
equally throughout, and for cutting tools should be continued 
until they are nearly cold. 

Coke or charcoal is much better for fuel than coal, the sul- 
phur in which is apt to be injurious. 

The seale should be removed from the face of the work to 
expose it more uniformly to the cooling medium. 

Hardening a second time without rehammering should be 
avoided, and the less freyuently the steel passes through the 
fire the better. 

The smallest works are heated with the flame of the blow- 
Pipe, and are occasionally supported on charcoal. Larger works, 
which are yet too sinall to be conveniently exposed to the open 
fire, are protected by an iron tube or box, which is placed in 
the fire. A crucible or iron pot filled with lead and heated to 
redness is excellent for long, thin tools, such as artist’s gravers 
Sometimes a pan filled with charcoal dust and heated to redness 
on the fire is used. 

Many articles are heated in the ordinary forge-fire. The 
bellows should be used sparingly, and the work should be al- 
lowed ample time to get hot, or soak, as it is termed. The piece 
should be uniformly heated by moving it about to expose all 
parts to the fire, and it is better that it should be rather under- 
heated than over-beated, as the latter involves the risk of burn- 


ing the metal, while in the former case the defect may be cor- : 


rected by a second beating. Too little heat fails to produce 
hardness, and in the opinion of some has an opposite effect. 
It is consequently resorted to for lowering the temper, the 
steel in this case being dipped into water, suddenly withdrawn, 
held a few moments in the steam, again dipped, and similarly 
treated, and so on until cool. 

Various liquids and compounds have been recommended for 
hardening. Plain water is that generally used, and that which 
has been long in use is preferred. The common opiuion is that 
mercury gives the greatest degree of hardness ; then cold salt 
water, or water mixed with astringent or acidifying matters ; 
then plain water; and lastly, oily mixtures, 

These last are generally used for springs and thin articles, 
and in some cases water covered with a film of oil is employed. 
A very high degree of hardness is said to be imparted to gravers, 
watchmuaker’s drills, and like small tools by plunging them while 
hot into a atick of sealing-wax, withdrawing them, and repeat- 


ing the operation until they become too cool to penetrate. | 
Steel pens are hardened jin an oily mixture, and generally : 


tempered in oi] or an oily mixture, the boiling point of which 
is of the proper temperature to let the temper down, orin a dry 


oven, Where a lesser heat may be imparted. Saws and springs - 


are generally hardened in various compositions of oil, suet, 


wax, and other ingredients, which are partially wiped and | 


afterward burnt or blazed off. Gunlock springs are sometimes 
fired in oil over a fire in an iron tray to let down the temper. 
Watch-springs are hardened in of] and blazed off; they are 
then stretched in a frame and polished, which appears to have 
destroyed the elasticity ; this ix, however, afterward restored by 
hammering. It is ssid that Damascus sword-blades are hard- 
ened by heating to a certain temperature, and then waving 
them in a draft of cold air. 


Files, previous to being harlened, are drawn through beer-. 


grounds, yeast, or other sticky matter, and then through 


conunon salt, mixed with cows’ hoof previously roasted and — 


pounded, which serves to protect the teeth against the direct 
action of the fire. This lessens the tendency to crank, and the 
fusion of the salt also indicates the proper heat for hardening. 
aye jemipee of the tang is afterward drain to render it less 

rittle. 

Needles are tempered by exposure to heat on an iron plate 
over a fire. They are kept in motion by an iron shovel till the 
blue color appears, when they are instantly removed. 


A convenient method of tempering small articles is by a flat | 


bar of iron heated to redness at one end; these are placed on a 


part of the bar which is at the required heat until they assume | 


the proper color. A number may thus be operated on at once, 


‘ being gradually pushed forward from the cooler to the hotter 
’ parts of the bar. 

The heat required for letting down the temper is judged of 
by the color of the film of oxide which forins upon the surface 
of the steel when it is reheated after hardening. For this pur- 
pose a portion at least of the metal must havea bright surface. 

' This, as the metal becomes heated, assumes the following 
colors: 1, pale yellow, deepening into a straw yellow ; 2, full 
| yellow; 3, the color deepens to purple, copper, brownish 
| purple; 4, deepens {nto violet ; 6, indigo blue to dark blue; 6, 
lighter blue to sky blue; 7, the blue becomes greenish, pro- 
ducing shades of gray and sea green; 8, the steel reddens. 
| These colors fourm a sure guide for the workman, who has only 
i to remove the article from the fire, when it assumes the desired 
/ color, and immerse it in cold water; this, however, is some- 
times dispensed with. 
The following tabular statement shows the colors and degrees 
of heat proper for tempering various articles of steel : — 


1. Very pale atraw yellow.......... 430° 
, 2. A shade darker of yellow........ 450° Tools for metal. 
8. Darker straw yellow............. 450° | Tools for wood, 
4 Still darker straw yellow........ 440° acrew-tapa, etc. 
| 5. Brown yellow. ...............68. 500° ) Hatchets, chipping- 
, 6 Yellow, tinged slightly with pur- } chisels, and other 
PG iiac wee a eee eweniss exe 520° (percussive tools, 
x Ligtit purple scc0<s2ss sed5a cee ax sue ) aaws, etc, 
» Dark purple.cce.scec ccc ceee ees cI? | os 
Cokie. 70° | “prings. 
OQ. Palér DWC). cs ss042 asveaeso nae y bane 
1. Stil paler blue..........c eee. Blot 28 cory ter Ene 
2. Still paler blue, tinged with green.6guc}  2POVE Purposes. 


posed of lead and tin in sueh proportions that the fusing-point 
of each alloy should correspond to the letting-down tempera- 
ture proper to each class of articles to be tempered. 

Garinan and Seigfried’s process of working and tempering 
steel consists in heating it to a cherry red in the forge, then 
covering it with salt; sult is also thrown into the fire, and the 
Kteel is worked until it is nearly brought to the finished form. 
The steel is then covered with a mixture of one part each by 
weight of salt, sulphate of copper, sal ammoniac, and sal soda, 
with 4 part of nitrate of potash, heated and hammered; being 
thus alternately treated with the composition, and heated and 
hammered until i¢ assumes its finished form. It is then slowly 
heated toa cherry red and plunged into a bath composed of 
rain water, 1] gallon; alum, 1} ounces; sulphate of copper, 14 
ounces ; sal soda, 1} ounces; nitrate of potash, 1} ounces ; salt, 
6 ounces. These proportions may be slightly varied. 

| Large articles are very liable to crack if removed from the 
hardening bath before becoming cool, owing to the unequal 
contraction of the interior and exterior portions. 

To avoid this they should be, if not already, protected by a 
coating of scale covered with soft soap, graphite, plunibers’ 
size, or other suitable substance. When heated in a common 
fire, prussiate of potash is to be preferred. This is powdered 
‘and sprinkled or sifted uniformly over the surface of the article, 
_ Which is then heated to the proper degree and dipped in the 
water; when extra large, a second coating and heating may be 
advisable. 

Steel heated to redness and suddenly cooled becomes too 
hard — glass hard, as it is termed —for most purposes. Files 
are left in this state. Most other articles are reheated to a 
i greater or less degree, and again cooled in a bath of some suit- 
~able substance. This constitutes the éempering, or letting 
: down the temper. 

In some cases the hardening and tempering are done at a 
single operation, the piece being heated only to 700°, 800°, or 
900° Fah., and then plunged into water; in othera the temper- 
ing heat is derived from that portion of the piece which has 
“not been cooled, which, when the article is removed from the 
; bath again, heats up the cooled part to the proper temperature 
for tempering by re-immersion. 
| Instead of hardening by immersion and reheating to lower 
the temper, it has also been recommended to use water just 
sufficiently hot to produce 
the desired temper at once. 
The proper heat varies ac- 
cording to the kind of 5 
steel and the size of the | 
articles. For aprings for 
the needle-gun a tempera- 
i ture of about 130° Fah. 
has been employed. For 
some kinds of steel, boil- 
ing water is used. Cooling 
in hot water is said to in- 


1 
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Tt has been proposed to employ in tempering, alloys com- 


1 
1 


Fig. 6285. 


: ? 
crease the tenacity an@ gee 
elasticity of steel contain- |°, , ,. @f L = 
ing 0.2 to 0.4 per cent © @ E Ee Pe 


carbon, without much af- 
fecting its hardness. 


Tem’per-ing-fur'- 
nace. (Jfetal-work- 
tng.) One specially  Fellows’s Tempering- Furnace. 
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contrived for imparting an equal heat to the articles 
to be tempered. 


reservoir to the upper one, in order that it may be used again. 
Fellows’s has a series of tubes ¢ over the grate g,in which the 
articles are placed to heat for hardening. ‘To lower the temper, | Fig. 6288. 
they are placed on a plate | 
Fig. 6286. p, which is covered with oO 
sund. 6 is the blast-pipe, ' 
and A a coul-receptacle. 
In Layton’s tempering- 
furnace (Fig. 6286), pro- 
jecting portions a a of the 
top have a downward cur- “§ 
vature and longitudinal 
openings, adapting them | 
to receive the edge of a 
scythe or similar curved 
implement, enabling the | 
heat to be uniformly ap- | 
plied to the blade ; another | 
portion 6 6 has openings | 


through the pipes i # into the tanks, playing in jets against both 
sides of the plate; a pump / returns the water from the lower 
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Layton’s Tempering- Furnace. 


to which the heat is admitted through side apertures, and applied 
at particular spots in the blade, to rectify irregularities in the | 
temper ; at a third opening c the heat may be applied to the flat | 
of the blade 


Tem ’per-ing-ma-chine’. One for handling | 
heavy steel plates during the operations in temper- 


ing. 

Orban's machine (Fig. 6287) Fig. 6237. 
is designed for uniformly tem- Ag 
pering steel plates, without 
risk of bending or buckling. 


For this purpose, the heated plate |] }: a 
a is lowered until it rests vertically Bs <2 
between guides midway between 4 = 
two tanks 4 +’ having numerous 
perforations in their sides next to 
the plate. By pulling a cord c, the | 
valves dd‘ are opened, and salted } 
water from the reservoir e descends 


Mercer and Hinton's Machine for Tempering Saw- Plates. 


In Mercer and Hinton’s machine (Fig. 6288) for tempering 
saw-plates, the plate is clamped between two perforated plates, 
strengthened by ribs 62 6‘, forming a carriage which runs on 
rails down into the bath A. The carriage is raised or lowered 
by means of a rope or chain passing around pulleys and oper- 
ated by a winch. 

In Crossman's machine for tempering scythe-blades, the 
blade, after being properly heated, is placed between two jaws, 
which are forced together by depressing a treadle, clamping the 
blade, and at the same time immersing it in a tank beneath. 


‘ 
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Tem’per-ing-wheel. A device for inking and 
tempering clay for making brick, etc. The wheel is 
of cast-iron, and reyolves on an axis, one end of 
which is pivoted to an upright in the center of a 

Zs | | ' ae pit, and the other ne ee of attachment 

BANAT Waa afaik for a horse or horses. <A rack an ‘ar-wheels con- 
————_. : nected with the axle cause the mB to alternately 
approach and recede from the center of the pit dur- 
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ing its onward movement, exposing every part of the 
clay to its action. 
em'per-screw. 1. (Well-boring.) <A piece by 
which the tools are suspended from the walking- 
beam, and are lowered as the drilling progresses. 
2. A set-screw for adjustment. One which brings 


its point against a bearing or an object. 
em’plate. See TEMPLET. 
Tem’ple. 1. (Weaving.) An instrument for 


keeping cloth its proper breadth while the reed 
beats up against it in the proctss of weaving. Ina 
loom weaving 100 picks per inch, the vibration of 
the reed being 4 inches, the reed passes over each 
portion of the warp-threads 800 times. If, there- 
fore, the cloth be not extended so as to bring the 
warps nearly parallel to the motion of the reed, the 
selvedge-threads become chafed. 

To obviate this difficulty the temple is designed. 

The old form is shown ata. It consists of two pieces of hard 


woou with points at the ends to catch the selvedge at either 
side. They are adjusted as to length for the width of the 
3 


6 shows Stillman’s jaw temple, patented in 1826. The cloth 
was released and allowed to slide forward when the lay was full 
up against it,and shut together, holding it out to a proper 
ae when the lay retired. 6 shows the part which held the 
clot 


) Loom- Temples. 


The first rotary temple was patented by,Ira Draper in 1816. 
Tn this, the cloth was held by a horizontal wheel having a row 
of teeth set obliquely to ita axis. It was improved in 1829 in 
fastening it to the breast-beam by a spring to give it elasticity. 
George Draper's patent of 1340 added another row of teeth to 
prevent its leaving a track in the cloth. 

cis the Kayser temple which holds the cloth extended by 
needle-pointed rings turning at an oblique angle to the plane 
of the breast-beam, thereby automatically stretching the cloth 
as it passes through 

d ia the ‘‘ Dutcher’’ temple, now in general use. It has 
small cylindrical toothed rolls holding the cloth by two or more 
inches of its breadth. It works nearer to the reed than the 
others, and has a reciprocating action whereby the lay beating 
age it produces a motion corresponding with and equal to 
the motion of the cloth. The lower figure shows several parts 
— the spiked roller d’, its case and bar d’’, and the epring d!!/ 
detached ; also the device d complete. 


2. One of the bars on the outer ends of the spec- | 


tacle bows by which the spectacles are made to clasp 
the head of the wearer. 

Tem'plet. 1. A mold or pattern used by mold- 
ers, bricklayers, machinists, ete., in laying off their 
work. It frequently consists of a flat, thin board, 
whose edge is dressed and shaped to the required 


‘conformation, and is laid against the object heing 
| molded, built, or turned, so as to test the conformity 
of the object thereto. 


In the examples, a is a templet for a baluster, which is turned 
in a lathe. 

' 6 isa templet for a steam-engine cylin- 
der, the mold of which is made of loam 
| work. » See CASTING. 

Templets or pattern plates of hardened 
steel are used for testing the progress and 
perfection of curved works that are shaped 
by the file. Sheet-metal works, not re- 
quired in sufficient quantity to make 
punches and dies for their production, 

‘are fashioned between templets in a vice. 

| The templet for forming the striking wheel of a clock has 12 

| Steps arranged spirally on its edge. A number of brass disks 

| are clamped between two of such templets, and then dressed b 
a file In correspondence with the pattern at each end of the 


Fig. 6291. 
loc] 8 


Terplets. 


pack 

lo making lenses, teiplets of sheet-brass are first made cor- 
responding to the curves of the lenses. These templets are 
used in making the shells and runners, between which the 
lenses are ground to shape. 

Perforated templets are used by boiler-makers and others to 
lay out the holes for punching Ina order to allow one section 


Adjustable Templet. 


of pipe to slip into another, the holes around the plate are not 
punched in rectangular patterns. 

Williams's adjustable templet has movable perforated side 
bars, combined with T-shaped heads upon the central bar; 
also adjustable and perforated slides combined with each other 
and with the central bar. ° 


2. (Shipbuilding.) a. A mold of a certain figure to 
test or direct the conformation of a timber or other 
object. 

b. A perforated piece or strip by which a line of 
divet holes is marked on a plate to be punched. 

c. One of the wedges in a building-block. 

3. (Building.) a. A short piece of timber or 
large stone placed in a wall to receive the impost of 
a girder, brestsummer, or beam, and distribute its 
weight ; a wall-plate ; a dorsal. 

b. A plate spanning a window or door space to 
sustain Joists and throw their weight on the piers. 

4. (Weaving.) The templet of the horsehair-loom 
is a pair of jaws for each selvedge. See TEMPLE, 

Temse. (Milling.) A bolting cloth or sieve. 
Teaamise. ‘ 

Ten. (Mining.) A measure (local) containing 
420, and in other cases 440 bolls, Winchester meas- 
ure, 

Te-nao’u-lum. 
(Surgical) a. A 
‘fine hook, attached 
‘toa handle, which 
‘is thrust through 
the parietes of a 
ised Genel todraw 

it out and enable it 
to be tied. 4 
| a, pocket-tenacu- 
lum. 
b, aneurism - tenacu- 
lum 
c, nneurism-needle 
d, ordinary tenacu- 
‘lum. 
¢, tenaculum-forceps. 
he double tenacula 


(Fig 6294) consist of two 
| hooks, pivoted after the 


_ pe a a a a 


Fig. 6293. 


Tenacila, 
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upon a larger one, with supplies of provisions, to carry 
dispatches, to assist 
in the performance of 
shore duty, in recon- 
noitering, etc. Oo 

3. (Houschold.) A § 
small reservoir at- § 
tached to a mop, 
scrubber, or similar 
utensil. 

In the example, the. 
socket G. receives the 
mop-handle, the tender C 
is supplied through the 
trough D, and the water 
is caused to flow by com- 
aap the arm K, open- 
ng the valve E, which is afterward closed by a spring. 

Ten/der Por'ce-lain. A ware composed of a 
vitreous frit rendered opaque and less fusible by ad- 
dition of calcareous clay. Its glaze is a glass of sil- 
ica, alkali, and lead. 

Ten’do-tome. (Surgical.) A subcutaneous 
knife, having a small oblanceolate blade on the end 
of a long stem, and used for severing deep-seated 
tendons without making a large incision or dissect- 
ing down to the spot. See TENOTOME. | 

en/on. (Carpentry.) The projecting end of a 
piece of timber fit- 
ted for insertion 
into a mortise, 
formed by cutting 
away a portion on | 
one or more sides; 


TENACULUM-FORCEPS. 


TENONING-MACHINE. 


Fig. 6204. 


Double Tenacula. 


manner of scissors, for more effectually holding the ends of a 
severed artery. 

b. Bone-nippers. 

Te-nac'u-lum-for'ceps. (Surgical.) An in- 
strument, known as Assalini’s tenaculum, for grasp- 
ing the parietes of an artery, to facilitate tying. 
The instrument has a pair of bifurcated claws whic 
close into each other upon the artery by the force of 
@ spring. 

The tenaculum-forceps with a sliding ring was used in old 
Rome. One was disinterred at Pompeii in 1819 by Dr Cavenko 
of St. Petersburg, in the Via Consularis. It is pictured in 
Smith’s ‘*‘ Dictionary of Antiquities,’ page 274, and is in the | 
Museum of Portici. ; 

e (Fig. 6293) is an instrument invented by Prince, which acts 
the part of a tenaculum and forceps combined. The upper | 
bow is that of the tenaculum, and beneath it are the bow jaws | 
of the forceps. The blades of the jaws are made wide enough | 
to stop the bleeding, and when the noose of the ligature is over 
the largest swell of the blades, it slides into its position without 
catching upon the point of the tenaculum. 

Te-naille’. 1. (Fortification.) A low work located 
in the ditch and in front of a curtain to protect the 
curtain and flanks of the bastions. <A is left 
between each end and the adjacent flan See 
BasTIon. 


Fig. 6297. 


2. (Surgical.) Nippers: tenaille incisive, cutting ; sometimes made —: 
nippers ; bone nippers. cylindrical. The 

Tenettes. Craniotomy forceps. usual joint in put- 

Te-naillon. (Fortification.) A low outwork | ting up wooden 


frames, whether of 


having a salient “ne ; it was formerly usual to 
buildings or ma- 


place one on each side of a ravelin to increase its 


strength and cover the shoulders of the bastion. chines. 

Ten’ant-saw. See TEXON-8Aw. a, tenon. 

Tend’er. 1. (Railroading.) The carriage which | ®, mortise. 
is attached to a | ive and ji ly of | & relish. 
1s attached to a locomotive and contains a supply o 

d, dovetail tenon 
fuel and water. See LocoMoTIVE. and key. 

In 1854, Angus W. McDonald, of New Creek Depot, Va, pat-| Tenons are se- 
ented a plan for filling the tanks of locomotive tenders with — cured in their 
water without stopping the train, by using an inclined scoop, » : oe 
which was caused to dip into reservoirs placed at suitable in- ; mortises by pins, 

or by giving them 


a dovetail, which 
| is driven into the 
undercut mortise by means of a wedge or backing- 

block d. 
| Fig. 6298 shows tenons of varions forms. 

i A tenon on the top of a post to receive two beams meeting 
| each other at right angles is a tease-tenon. 
Ten/on-au'ger. The ends of movable blind-slats 
are usually turned down to a round tenon by a hol- 
__| low auger a (Fig. 6299). The end of the tenon is 
-- afterward dressed by a bur b; ¢ is a shoulder-bur. 
Ellis’s blind-slat tenoning-machine operates by a pair of 


| equalizing saws upon each end of the tenon, cutting the shoul- 


tervals alongside of or henenth the track. This method, which len Ee enon, dad cating tie eeu se Rleuethrst one 


met with little favor in this country, has been adopted on sev-. In Fig. 6300, the cutter is obliquely placed in the snail-shaped 


Tenons. 


' Fig. 6295. 


Self- Supplying Tender. 


eral English railways. As there practiced, a long water-trough 
a, made up of cast-iron sections, is laid upon the sleepers be- 
tween the rails, and at such an elevation that the scoop 6 may 


“holder, so as to make a draw-cut on the stuff. It embraces the 
hollow mandrel, which in turn incloses the graduated shank. 
The tube is adjusted on the shank so 4s to determine the length 


be immersed into the water a depth of two inches, just | : 
the depth of its mouth, which ag a width of 10 Hallas Si | of the spoke teuon, and : secured by a temper-screw. 

scoop is hinged at c, and, when not in use, is tilted upward by | Ten’on-ing-chis’el. A double-blade chisel which 
a counterbalance weight. When one of the supply-troughs is’ makes two cuts, leaving a middle piece which forms | 
approached, the scoop is depressed by means of the rod /, and a tenon. The two chisels are connected by steady 


the onward movement of the train causes the water to rush | .:. | : ° ° 
into the mouth and be forced up the delivery-pipe c, having a | pins and a key to the stock, and are adjusted into 


downwardly opening mouth through which it is discharged | exact parallelism by two right and left handed set- 
into the tank. On releasing the handle of the rod d, the scoop | screws 
ceases to operate. 


Bi fice Ten'on-ing-ma-chine’. (Wood-working.) A 
2. (Nautical.) A small vessel employed to tend | machine for cutting timber to leave a tenon. It may 


TENONING-MACHINE. 2531 TENOTOME. 
- i “Fig. 6298. Fig. 6305 is a machine for cutting isaistinns and tenons on as 


ends of heavy framing-tim- 
bers; especially the sill-pieces Fig. 6299. 
of railway-car frames. The 
cutter-heads are fitted to a £ 
horizontal spindle running in “@ 
self-oiling bearings, fixed to a 
traveling head, which is moved 
vertically by means of a rack, 
pinion, and hand-wheel. Ten- 
ons may be worked on each 
end of timbers without turning 

.| them around, by passing them 
along lengthwise across the 
gap, previously raising the cut- 
ters out of the way by turning 
the hand-wheel. 


Ten’/on-saw. A thin 
saw with a thicker metal- Tenon Auger and Bur. 
lie backing ; used for fine 
work, such as sawing tenons, dovetails, miters for 
joints, ete. 


Stearns’s Hollow Auger for 


Spokes. 


Some varieties are known as sash, carcase, and dovetail saws. 
The tenon-saw has 8 teeth to the 
inch; the carcase-saw, 11 teeth to Fig. 6301. 
the inch, the sash-saw, 13 teeth to 
a ~ the inch; the dovetail-saw, 15 teeth 
Tenons. to the inch 


/ = ! a 
have either a hollow auger, which cuts the stuff away eae rine rees Sicg me 


down to the shoulder (see TENON-AUGER) ; or it may : : oe 
be of the nature of a planing-machine, which, by ee z Tay ya? 
revolving cutters, removes the stuff from the side, bine the ten aie the desived 
giving the shoulders at the sides, and the relish, if an h at Sha canik nosed’ 
any (see TENON); or it may be of the nature of a TE hhab- aan Ket cht js eile with 
mortising-machine, where chisels cut away the stuff | p., nabce ice 4 ine piske® ane 
and leave a projecting piece, which constitutes the | },:, adjustabl a eh we re 
tenon (see MORTISING-MACHINE). ne ai of Hk tanoie, y 


Fig. 6302 is a machine particularly designed for sash and 
door work. It is provided with single cutter-heads and double The spoke is laid on a small slid- 
copes. Both cutter-heads are raised and ing-table, pushed forward to a circu- 
lowered by a screw and band wheel to each, Fig. 6302. lar saw, which cuts‘ off the end of 
and are readily adjustable, to vary the thick- &. the tenon, and then passed between 
ness of the tenon or the depth of the shoul- Gees, | two cutter-heads, which bring the 
der, the carriage remaining stationary. The tenon to the proper size. A rest on 
coping heads are so arranged as to be adjusted i} the outer end of the sliding table 
independently of the cutter-heads if desired. ~~ — is adjustable up 

Fig. 6308 is a blind-slat tenoning-ma- and down for 
chine. The rotary cutter-head and different sizes of Tenoning-Chisel. 
saw-carriers are arranged to slide longi- spokes. 


tudinally on the bed of the machine, F : m 
so as to simultaneously tenon and cut Ten ‘o-tome. (Surgical.) <A 
knife for dividing the tendons, as 


off slats of any required length. 

provide for this, the main in operations for the removal of 
driving-pulleys are made of » 
an elongated form, permit- 
ting a considerable range to 
the belts. 

The machine, Fig. 6304, is 
designed for forming oval 
tenons on the ends of spokes, 
obviating the necessity of 
wedging when the rim is put 
on. The wheel is held by 
two chucks which receive the 
ends of the hubs, and the 
spoke being operated on is 
seized by two geared clamps 
which open and close simul- 
taneously, presenting its end 
to the action of the cutters and 
a saw, which are carried on a 
spindle placed eccentrically to 
a gear-wheel, by which their common rotation is imparted. The | 
upper part of the machine is: vibrated by a hand-lever, by de- 
pressing which the cutter-head is brought forward, cutting the | aa | 
oval, which may be varied in size, while the saw cuts off the end | ss cael 
of the spoke. Sash and Door Tenoning-Machine. 


TENSILE STRENGTH. 


loxarthrus, or deviation of the joints, as in elub- | 


foot. 
a, pocket-tengtome. 
bed ¢, tenotomes of various shapes, to suit special needs. 


Ten’'sile Strength. The cohesive power by 
which a material resists an attempt to pull it apart in 
the direction of its fibers. This bears no relation to 
its capacity for resisting compression ; cast-iron, for 


Fig. 63803. 


are F 
3 = 


a 
ati 


CA P 
Blind-Slat Tenoning- Machine. | 


example, which possesses a comparatively low tensile 
strength, say 30,000 pounds, requires a force of 
100,000 pounds or more to the square inch to crush 
it ; ‘while good bar-iron, having nearly double the 
tensile strength, is crushed by a force of 40,000 
pounds to the square inch. The difference is still 
more marked in the case of stone and similar ma- 
terials. The table appended gives the usually ac- 
cepted data. The experiments of General Rod- 
man, Ordnance Manual, 1861, give generally much 
higher tenacities to the different specimens of wood | 
tested by him. See TesTING-MACHINE. 


Fig. 6304. 


| Spoke-Tenoning Machine. 


Weight or Power required to tear asunder one 
Square Inch. | 
METALS. 
Lbs. Lbs. 
Copper, wrought....7. 34,000 | Iron, Clyde, No.1 .... 16,125 
Copper, rolled ........ 36,000 | Tron, Ciyde, No. 3.... 23,468 
Copper, cast, American rh 250 Iron, Calder, No. 1.. - 18,735 
Copper, wire.......... 61209 Iron, Stirling, mean.. . 26,764 
Copper. Olt. 6.6:ne 00.5, 35 800 nes mean of Ameri- 
Ero: cast, Dow Moor, |. -COR Secncseenceca ss 
ae A een 14,076 | ison, mean of English. 19 454 
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TENSILE STRENGTH. 


Fig. 6305. 


os Me tnt 
, \ 


Fay’s Gap-Bed Tenoning- Machine. 


Lbs. | Lbs. 
Iron, Greenwood, Amer- | Steel, ragor .......00.. ,000 
OM i cosiscaetadavs 45,970 Tin, cast, | Se 5,000 
Tron, gun-metal, mean. 37 232 | Tin, ES 2,122 
Iron, wrought wire... "103'000 _ Eyck acaantitadenaes 3,500 
Iron, best Swedish bar. 72 000 Pee Te 16,000 
Iron, Russian bar..... 59,500 | Brick, well burned . 7 
Iron, English yond re i 200 | Brick; BIG cade sues 0p'26 mB 
Iron, rivets, American. 
SPO y BONE: oa 'ss cnivaies 52,250 Brick, inferior........ : 100 
Iron, hammered ...... 53,918 | Cement, blue stone.. 77 
Iron, mean of English. 53 ‘900 | | Cement. hydraulic . 234 
Iron, rivets, English... 65 ‘000 Cement, Harwich...... 380 
Iron, crank shaft...... 44/750 | Cement, Portland, 6 
Iron, turnings ........ 65,800} months......... csos§6= 44 
Iron, plates, boiler, 48 000 | Cement, 7 24 
American ...... .. 62, (000 | Cement, rtland 1. a 
Iron, plates, mean, Eng: a Bo racuscnanes 880 
ctvadise eb enenen OMAR eecccanc incaetes 118 
Tron, plates, lengthwise 83°80 Glass, crown.......... 2,346 
Iron, lates, crosswise. 48,800 | Gutta-percha......... 3,500 
Iron, nferior, BOP cdc 30,000 Hydraulic lime ...... ° 140 
Iron, wire, American.. 73,600 | Hydraulic lime mortar. 140 
Iron, wire, American, TWNNG occatessresde tse 16,000 
16 diameter......... Pg i Leather belts .......... 4 
Irom, SCTE, .......s00 ‘ 70° 
I 1, Fo et OE EP B00 | | Limestone............ 2,800 
Lead, milled. ......... 3,320 | Marble, Italian...... -- 6,200 
Lead; WSO is cesses os 2 Marble, white......... 9,000 
Platinum, wire ....... 63,000 Mortar, 12 years old. . 60 
SVP; CORE 6 obs Feces 40.000 Plaster of Paris........ 72 
Steel, cast, maximum. .142,000 ; Rope, Manilla......... 9,000 
Steel, cast, mean ...... sa 00 | Rope, oe tarred. . - 
PO, WIC... cc cccece ‘ 
| Steel, blistered, soft... 104,000 | Sandstone, fine grain .. 200 
| Steel, ahear........... 124 000 Peer ere 000 
Steel, blister.......... 133 000 Stone, Bath.... ...... 352 
Stee], puddled, extreme 173,817 Stone, Craigleth....... 400 
| ag , puddled or eee 0s Stone, Hailes .......... 4 
}. DNB ia pag sadtcars eatas 
Steel, plates, lengthwise 96 "300 Stone, Portland...... 1,000 
| Steel, plates, crosswise. 93,700 | Whalebone .......... 7,000 
| COMPOSITIONS, 
Gold 5, copper] ...... 50,000 | Copper 8, tin 1, gun- 
BERG scat oek eee ss S000], MORE sock aaccatax 000 
Brass, yellow......... t: 000 ips 8, tin 1, small 
Brains 1OONe si.i 65a oa FiOS | BARR csc ccaaeacves. 4 50.00 
Bronze, greatest. ..... a "ns Tie" 10, antimony 1.... 11,000 
Copper 10, tin 1....... Yellow metal ......... 100 
goa: 
RO Re cohen? 14,000 | Cypress... 02. oe. 6,000 
BSE oxinsa dees Sesnenes 14,000 | Deal, Christiana ...... 12,400 
DONC icdiaas etaewsaa PE BOG TAR eg Sead cy nace nes 400 
ROR ati ave nseeseea tea BO 000) TMi: dv searete Rurcah ois Fs 090 
SR eee eae 11,400 | Lignumvitew .......... 11,800 
Chestnut, sweet....... 10,500 Locust. ..... Wiese Ree 20,500 
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Lbs. Lbs. | upper thread and the shuttle-thread should have the same 

Mahogany............ 21,000 | Pine, pitch ........... 12,000 tension in a lock-stitch machine, so as to pull the bights of the 
Mahogany, Spanish.... 12,000 | Pine, larch............ 9,500 threads into the middle of 
Mahogany, Spanish.... 8,(4) | Pine, American white. 11,800 the fabric. The under- Fig. 6310. 
Nia ple 20 6oh eee oe ws dsater 10,500 | Poplar ............... 7,000 | thread tension is regulated 
Oak, American white.. 11,500 | Spruce, white......... 10,290 | by springs or pins on the 
Oak, English.......... 10,000 | Sycamore..... sracaeoss 13,000 | shuttle, or by holes in it, 

» Seasoned......... 13 600 | Teak ......... 00.0 cee. 14,000 
Oak, African..... eoeee 14,500 | Walnut .............. 7,800 Fig. 6309. 
PROGR sd usin x cieas Gee 9,800 | Willow ............... 13,000 


Ten’sion. 1. (Telegraphy.) Power of overcom- 
ing resistance. 

2. (Mechanics.) The lengthwise straining force 
on a member of a truss or frame. é 

3. (Scewing-machine.) A presspre upon the thread 
to prevent its running too 
easily from the spool. By 
adjustment of the pressure 
at the tension device, the 
required tightness of stitch 
is obtained. 


Wilson Tension. 


Tenston 


and, in revolving-hook machines, by other means. The up- 
per thread is usually passed against two standards e e, be- 

In Fig. 6808, the thread passes between two plates secured to | tween which it is wrapped around a grooved sheave g, and its 
the pressure-foot arm, one of which plates is operated by means tightness is controlled by the pad, spring, and tension nut, 
of a spring acting as a lever, by which the tension is rendered ‘ Which offers more or less impediment to the rotation of the 
self-adjusting, according to the thickness of the cloth. | sheave. 


There are many other kinds of tensions, in different ma- | Ten’sion-bri A brid t ted th 
chines. See list, Division F, section 25, : ae ~bridge. ge constructed on the 
‘1 ne Willedx and Gitte eats ‘prinipl of the bow, the arch supporting the track 


Fig. 6309 shows the Willcox and Gibbs automatic tension, a : ; " 
mechanism to hold the thread firmly, #0 that none can be drawn | by means of tension-rods, and the string acting as a 
tie. See BOWSTRING-BRIDGE. 


through until at a fixed point, and then suddenly release it, 
allowing whatever is required to be freely drawn through. The 
amount of thread taken at each stitch being of course just what | The name may also be applied to a bridge much advocated 
is required to inclose the goods being taken out of the slack [ome years back, for short spans, in which long wooden strips 
a at each end, and strained as nearly level as 

possible. 

The tension principle abounds in the lower longitudinal mem- 
bers of all truss-girders. 


Ten’sion-rod. A stay or tie-rod in a truss or 
structure, which connects opposite parts and pre- 
vents their spreading asunder. 

Tension-spring. A spring for wagons, railway- 
carriages, etc. 

The inner leaves, . Fig. 6811. 
and, in some ann 

cases, the outer tS 
ones, are free in 
the center, so as 
to elongate inde- 
pendently under 
pressure. The 
outer leaves may 
be of any suitable 


; : form, so that they 
Tension- Device for Setving-Machines, impart a tensile 


strain to the in- 

thread formed by the descent of the needle-bar take-up, it fol- | nor ae which 
lows that when the take-up rises and the looper continues to es 
revolve, a point is reached when some more_thread must be | 2'e preferably of = 
allowed to escape through the tension, or the thread will be | cyma-reversa cur- 
broken. At this time the loop cast off from the looper being | yature Under 
drawn up to the under side of the material, the tension opens, h : trai h 
and just enough thread is taken to make good the loss. ; heavy strains the 

The automatic tension-device, shown above the actual size in | inner leaves elon- 
Fig. 6309, and in situ in Fig. 4865, is placed in the standard of . gate, soastonear- 
the machine, and the thread passing from the spool to the ] form cords t 
pull-off ia then led past two pins and between two disk surfaces, y Core 
one of which is ridged to make the bite upon the thread more | the arc of the y 
effective. The spiral spring shown around the stem d is the | outer leaves; this Tension- Spring. 
agent in this grasp of the thread, but at a certain part of the | limits the iftWard 
stroke, as above explained, the rod ¢ is lifted by an eccentric, flexibili f tl : 
and by this positive motion the stem d and upper disk are: flexibility of the att ; 
lifted, allowing the thread to be pulled through by the motion! Tent. 1. A portable shelter of fabric or other 


of the needle-arm. This elegant device is worthy of a more de- i 7 j . 
tailed description. y flexible material. Skins have been used for the pur- 


Fig. 6310 shows the W. G. Wilson device for controlling the Pose among barbarous tribes from time immemorial. - 
degree of tightness of the thread of a sewing-machine The! The tent is the original of the moat graceful of all styles of 


! 
Willcox and Gibbs Automatic 


———___ 


TENTATION. 
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TERRA-COTTA. 


architecture, — the Chinese. No plane-surfaced roof, whatever | 
its pitch, can vie in beauty with that which simulates the cov- | 
ering of a tent or pavilion. | 

Its form permits an amount and kind of graceful ornamenta-_ 
tion, checker-work, stripes, barge- boards, and scalloped border- 
ing, which become *?, and are mere arbitrary and extraneous | 
ornaments to the more formal styles. 

Tents form an important of the equipment of an army in 
the field, and much ingenuity has been exerted in endeavoring 
to secure the maximum of accommodation and comfort with a. 
minimum of weight and space. See ACCOUTERMENTS, Fig. 19, 
They are known as 

Bell-tent, Marquee, Sibley-tent, 
Hospital-tent, Shelter-tent, Wall-tent, ete. 

The tent of Achilles was a wooden hut covered with reeds. 
Such were sometimes used by the Romans in winter. On the 
Trajan and Antonine columns are four-square tents with slant- | 
ing roofs, and also conical tents. They were sometimes of leather, 
usually of cloth Nero had an octagon tent of great beauty. 
The Oriental tents were of silk, and gorgeously furnished. That 
of Attila was very spacious and maguificent. Alexander placed 
200 persons in one pavilion. | 


2. (Photography.) An instrument for field-pho- 
tography ; a substitute for the usual dark room. 


As shown in the example, it 
consists of a box provided with a 
yellow glass window in front, and 
furnished with drapery at the 
back, so as to cover the operator 
and prevent access of light to the © 
interior. It is usually provided #& 
with shelves and racks inside, de- 
veloping-tray, and a vessel of wa- | 
ter a overhead, having an elastic 
tube passing to the inside, to con- 
vey water for washing the plate. 
The instrument stands upon a. 
tripod or skeleton-table, and the 
whole is made to pack neatly 
for transportation. A substi- 
tute for the tent consists of 
arm-holes and sleeves for 
reaching the interior, 
the progress of devel- 
opment being ob- 
served through a 
yellow ea 
dow 
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3. (Surgical. ) 
A roll of lint, 
sponge, etc., of 
cylindrical or conical shape, introduced into au ulcer 
or wound to keep the external portion open and in- 
duce it to heal from the bottom. 

Sponge-tent is made 
plaster and pressing it 
then cut into pieces. 


Paper pulp, to which ina sponge has been added, is used 
for making a paper which may be rolled up to form a tent | 


Photographer's Tent. 


hi dipping the sponge into melted wax 
ill cold between two iron plates. It is 


Ten-ta/tion. A mode of operating or adjusting | 
by essay, trial, or experiment, as in 


1 (Locksmithing.) A mode of picking locks in which the 
bolt is pressed backward constantly, and the tumblers released | 
one by one from the stud. ; | 

2. ( Compass-adjusting.) Professor Airy’s mode of adjusting | 
compasses in iron ships, in which boxes of iron chain and mag: | 
nets are experimentally placed and shifted in position until the 
eeartOg intluence of the iron hull is neutralized. See page | 


Fig. 6313. 
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Tenter- Bar. 


Ten’ter. 1. A frame used to stretch pieces of 
cloth, to make them set even and square, The sel- 


_ing-devices to the first drying-cylinder. See Palmer's 


vedges of the cloth are attached to the frame by sharp 
hooked nails, called tenter-hooks. 

2. A drying-room. 

Ten'ter-bar. A device for stretching cloth. 

In the I pectin Fig. 6313, the cloth is attached by hooks to 
bars H H", which are then drawn apart equally throughout 
their length by a succession of toggle-levers ¢ ¢ actuated by a 
crank-screw N and rods L L, which connect the hinging-joints 
of the toggles. 


Ten’ter-hook. One of aset of hooks arranged 
on the inside margin of a frame and used in stretch- 
ing cloth, the margin of which is held fast by the 
hooks. 


Ten’ter-ing-ma-chine’. A machine for stretch- 
ing fabrics, 

In one form of the machine, combinations of adjustable 
oblique traveling selvedge-feeding and carrying devices are used, 
which, in some cases, operate in connection with endless belts, 
bands, or cords arranged to hold the selvedges of the fabric in be- 
tween them and the carrying-devices; the intermediate portion 
or body of the fabric is run over a divided longitudinally ex- 
panding and contracting friction-frame or drag arranged be- 
tween the selvedge carrying and stretching devices. 

Another machine has an arrangement of separate selvedge 
carrying, stretching, and feeding devices on opposite sides of 
the machine. driven in a positive manner, with facility not only 
for driving said devices on one side of the machine and not on 
the other, but of positively driving them at different velocities 
relatively with each other, to adjust the stretch or feed on oppo- 
site sides, as required. A roller on the delivery side at the foot 
of the chains stretches the fabric in its passage from the stretch- 
tents, 
88,504, March 30, 1860; 148,082, March 3, 1874; and 161,896, 
April 18, 1875. 


Tent/ure. Paper-hangings ; wall-paper. 

Term. (Shipwrighting.) See TERM-PIECE. , 

Ter/mi-nal. (Electro-magnetism.) The clamp- 
ing-screw at each end of a voltaic battery, used for 


Battery. 


connecting it with the wires which complete the cir- 
cuit. One terminal b is at the copper or negative pole, 
and the other @ at the zine or positive pole. Their 
connection by wire starts the battery into action. 

Ter'mi-ni. (Architecture.) Busts or figures of 
the y a portion of the human body, terminating 
in a downwardly tapering block ; employed as pil- 
lars, balusters, or sm ornaments for niches. 
Non-detached ornaments for support may be found 
under ATLANTES ; CARYATIDES ; PERSIANS ; TELA- 
MONES ; ete, , 

Term-piece. (Shipbuilding.) One of the pieces 
of carved work extending from the end of the taff- 
rail to the foot-rail of the balcony. 

Terne-plate. Thin iron plate coated 
with an alloy of tin and lead. 

Ter’ra-al’ba. Literally, white earth. Ar- 
menian bole ; pipe-clay. Used as an adul- 
teration of neniectionay, for adding to paper 
to increase its weight, and for other purposes. 
The name is also applied to other materials 
similarly used: as, for instance, calcined or 
powdered gypsum; calcined, powdered, and 
Hoated sulphate of barytes. 

Ter’ra-cot'ta. (Fr. terre cuite, baked 
clay.) A compound of pure clay, fine-grained, 
colorless sand or calcined flints, and pulver- 
ized potsherds, is molded, dried in the air, 
and baked in a kiln. It is especially used for archi- 
tectural decorations, figures, vases, ete. 


TERRASES. 
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Blanchard's terra-cotta (Exposition, London, 1851) was acom- 
position of white pipe-clay, crushed potsherds, calcined flint, 
flour glass, and white sand, well compounded. The molded 
articles were burned at a high temperature. 

A good article of terra-cotta is more durable when weather- 
exposed than most stone. ; 

Ter'ras-es. (Jasonry.) Hollow defects in marble 
or fissures filled with nodules of other substances. 
The hole, being cleaned out, is filled with marble 
dust and mastic of the same color. See BADIGEON, 

e 207. 
er’ra-sphere. A term for the TELLURIUM 
(which see). 

Terre’-plein. (Fortijficution.) The upper part 
of the rampart which remains after constructing the 
parapet. See Bastion. 

Ter-res’tri-al Hye-piece. (Cptics.) <An eye- 
piece with three or four lenses, so arranged as to 


' present the image viewed in an erect position. An 
erecting eye-piece. See TERRESTRIAL TELESCOPE. 


Ter-res'tri-al Globe. A spherical map repre- 
senting the land, seas, etc., of the world. In coutra- 
distinction to the celestial globe, on which are de- 
picted the constellations. 

Ter-res'tri-al Tel’/e-scope. A telescope differ- 
ing from the astronomical refracting in having two 
additional lenses, so as to restore the inverted image 
to an erect position. 

The focal lengths of the additional lenses /4 are usually the 


game as that of the eye-glass. The two pencils of rays proceed- 
ing from the points m and *# cross each other in the anterior 


Terrestrial Telescope. 


focus of the second lens /,and, falling parallel on that lens, form 
in its principal focus an inverted image of 0, and consequently 
an erect image of the object 7 n. 

This image p is seen by the eye at s through the lens bd, as the 
rays diverging from p in the focus of 0 enter the eye in parallel 

cils. 

When the first three lenses are 
fs the same as that of the astronomical telescope, whose objec 
and eye glasses are the saine as ae. See TELESCOPE. 

Rheita was the first to employ the combination of three lenses 
known as the terrestrial telescope. Scheiner, in 1630, had used 
a combination of two convex lenses, the image being inverted ; 
to this he afterward added two other glasses. which again re- 
versed the images, making them appear in their natural posi- 


tion. 

Ter'ret. (Sad- 
dlery.) A ring at- 
tached to the pad or 
saddle and hames 
of harness, through 
which the driving- 
reins pass, 

Ter’ri-er. An 
auyer, <A wimble. 
_ Ter'ro-met/al. 
A composition of 
several clays, pos- 
sessing, when baked, peculiar hardness, introduced 
by Mr. Peake, a potter, of Burslem, England. 
It is principally employed for making tiles of va- 
rious kinds. 
Ter'ry. (Rope-making.) Ano 


ae the magnifying-power 
m t 


Gig- Saddle, twith Terrets. 


n reel, 


Ter'ry-fab/ric. (Weaving.) (Fr. tirer, to draw, | 


to draw out.) A pile fabric, such as plush or velvet ; 
probably from the drawing out of the wires over 
which the warp is laid to make the series of loops 
seen in Brussels carpet or uncut velvet. 


In some looms for weaving pile fabrics, mechanism is em- 


loyed for actuating the wires, the ferry loop forming the pile , 
be | being ignited, heats the ofl to the vaporizing point and sets fire 


ing obtained by inserting wires in a shed formed between the 
body warp and pile warp, which wires are woven in the fabric, 


to be again withdrawn in succession when a sufficient num- 

ber of wires have been woven in the fabric to secure the loops 

or woven pile against the strain produced in the process of 
| Weaving. 

Ter'ry-vel'vet. A silk plush, or ribbed velvet. 

Tes'sel-at-ed Pave'ment. A pavement com- 
posed of square dies or tessere made of baked clay 

| or stone, generally of various colors, and forming 

| regular figures, It was employed by the ancients, 
particularly by the Romans, whose remains furnish 
the greatest number of existing specimens of ancient 
art in this line, aud is much in vogue in the East, 
particularly at Damascus. 

A pavement of this character, made of cubes of red, blue, 
black, and white marble, is mentioned in Esther i. 6. 

Colored glass cubes were substituted for marble, and were 
common in the time of Augustus. 

Tes'sel-at-ed Tile. Tile made of clay of a par- 
ticular color, or mixed with coloring matters and 

formed into flat cakes by cutting or pressing, and 
used for making a tesselated pavement. 

Tes’se-ree. Colored tiles or bricks, usually cubis 
cal, laid in patterns, as a mosaic pavement. See 
Adam Clark on Revelation ii. 17. See also ABACUS. 

Test. 1. (Metallurgy.) a. A cupel. 

b. A cupeling-hearth used in a refining-furnace 
where lead is separated from silver on a large scale. 

The ¢est is an oval iron frame containing a basin- 
shaped mass of powdered bone-ash, which is brought 
to a consistence by a solution of pearlash. The tcst 
is fixed as a cupeling-hearth in the reverberatory 
furnace, and is subjected to a blast from a tuyere, 
which removes the floating oxide of silver and fur- 
nishes oxygen for its elimination from the alloy un- 
der treatment. 

Pattinson’s process has nearly superseded the plan 
just described. See SILVER FROM LEAD, EXTRACT- 
ING. 

2. The proof of condition of a sirup, which is gen- 
erally a matter of practice with the sugar-boiler, but 
has been reduced to a system by Payen. See PRoor. 

3. In chemistry, a body which is used to detect 

the presence of another body in solution, indicating 
the said presence by a peculiar behavior, or by pro- 
ducing a specific effect. The behavior may be a 
change of color, as with litmus or turmeric paper. 
The effect may be a change in the solution as to 
color, limpidity, evolution of gas, precipitation, heat, 
-congelation, ete. 

4. An apparatus for proving petroleum and similar 

hydrocarbon oils by ascertaining the temperature at 
' which they evolve explosive vapors. 

Fig. 6317 consists of a cup @ provided with a loop for hold- 
ing a thermometer, and a central per- 
forated tube c containing a wick. The 
cup is partially filled with the oil, which 


flows through the perforations in the 
tube and saturates the wick. The latter, 


~. 


Petroleum. Test. 


to the vapor. 


TEST-OOCK. 
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In . 6818, the oil-vessel H is 
placed in a water-bath D provided 
with a non-conducting jacket, and 
heated from below. Thermometers 
M N dip into the water and oil 
vessels respectively. The brand for 
igniting the vapor is carried by a 
pivoted lever B operated by a 
spring-rod S T. A capis provided 
for preventing the vapor from being 


\ rents of air, and a 
ff spigot for ensur- 
ing a uniformity 
in the level of the 
water and oil. 


~ 
/B 


(Steam-en- 
gine.) A small 
cock fitted to 
the top or bot- 
tom of a cylin- 
der for clear- 
ing it of water. 
It is generally 
constructed 
with a ball or 
reverse valve 
at its mouth, 
so as to allow 
of being kept 
open without 
the entrance of air, when there is a vacuum on the 
side of the piston with which it communicates. A 
cylinder cock. 

Tes'ter. 
bedstead. 

2. The canopy over a pulpit or tomb. _ 

Tes'tes-sup-port’er. A suspensory bandage for 
the scrotum. 

Test-fur’nace. (jfetallurgy.) One form of re- 
fining furnace for treating argentiferous alloy, such 
as that of lead rich in silver. 

It is of the reverberatory kind, a being the fire-grate, d the 
fire-bridge ; c is the cupe 
fron provided with cross-bars, into which a bone-ash mixed 
with water containing a small proportion of pearlash is packed, 
8o as to form a reservoir for the moiten metal. The test, when 


packed, is secured to an iron ring built into the masonry, and 
a low heat is applied to expel the moisture ; this is afterward in- 


Fig. 6319, 
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Carbon- Oil Fire- Tester. 


1. The square canopy of a four-post 


Test-Furnace. 


creased until the test becomes heated to a cherry red, when the 
argentiferous lead previously melted in another furnace is poured 
in. This soon becomes covered with a grayish dross, and on 
increasing the heat litharge begins to form. The blast is now 
. turned on, sweeping the litharge from the surface of the alloy 
and over the breast, where it ia received in a proper vessel. As 
the metal decreases in volume, more is added, and the operation 


continued until that remaining at the bottom of the test is | 


sufficiently rich to be drawn off; unless this be done at the 
prone point, a proportion of the silver is carried off with the 
ithurge. When all the argentiferous alloy has been thus 


treated, it is again subjected to cupellation in the same or a ' 


similar furnace, by which the lead is converted into litharge, 

the silver remaining at the bottom of the cupel, which is then 

allowed to partially cool, is removed from the furnace, and the 

-plate of silver detached. See ALLOY; AMALGAMATION; ASSAY; 
ARTING; CUPEL. 


Test-glass. A glass vessel of conical or cylindri- 
cal form, having a foot and sometimes a beak ; used 
for holding cheinical solutions. 


disturbed by cur- | 


( Test-cock. | ferent makers. 
N 


| uated scale, having a tube with cock and screw- 


1 or test, consisting of an oval ring of 


: supporting the knife-edge 
' of the stirrup i ata point 


Test- Glasses. 


| Test/'ing-gage. In Fig. 6321, a is an instrument 


'for ascertaining the pressure of gas in soda-water 


i bottles, in order to BAe the work of 
the bottlers or test the soda-water of dif- 


It consists of a bent mercurial gage with grad- 


point at its lower end, which is inserted agi 
the cork ; on the cock being turned, the gaa in 
the bottle b operates on the mercuria) column 
in the bent tube. The ordinary pressure in 
bottles of soda-water is found to be from 40 to 
60 lbs. per square inch, seldom rising to 70 lbs. 
See also Test-PUMP. 


Test/ing—ma-chine’. a. One for de- 
termining the strength of materials with 
strains of different kinds, tensile, tran8- 
verse, and what not. 

b. A machine for determining the lu-. 
bricity of oils and other materials used 
to avoid friction between moving parts. 

c. A machine for testing the power of 
motors. See DYNAMOMETER ; also 72- 
fra. 


The machine, Fig. 6822, is designed for testing 
the tensile strength of metals, The rod a to be 
tested is cut to one square inch in section, and f.... : i. 
is held between clamps attached respectively to [ 
the levera b g. The lever } is acted on bya 
worm-wheel c and worm operated by a hand- 
wheel /, bringing the tensile strain upon the 
scale-beam levers gAi; to the long arm of the 
latter weights d are applied until the bar a is 
ruptured or the required testing-strain is reached. 
| ¢ ia a counterbalance-weight for the levers g At. 

In Fig. 6328, A is anend and Ba side elevation 
of a testing-machine designed by Major Wade Testing- Gage. 
for the United States Ordnance Department. 
. The lever a to which the power is applied has its fulcrum at a’, 
supported by an interior frame 6 attached to the screw c, which 
passes through the axis of 
the bevel-wheel d above. 
The knife-edge e, from 
which the weights are sus- 
pended, is 72 inches, and 
the knife-edge / is 3.6 
inches, from the fulcrum, 
or in the proportion of 20 
to 1. From the latter is 
suspended the stirrup g, 
which receives the knife- 
edge of the long arm of 
the lever A, fulcrumed at 
A', 60 inches distant, and 


6 inches distant from the 
fulcrum. A force applied 


Testing- Machine. 


| at e is thus multiplied 200 


_ times at the latter point. By means of a crank 7 having a pin- 
ion gearing with the wheel k, the axis of which carries a bevel- 
pinion mashing with the wheel d, the screw c is raised, lifting 
the frame 6, and with it the lever a. The long arm of this lever 
passes through a slotted guide /, which is simultaneously lifted 
by the turning of the rod m, which hasa pinion at each end 
mashing with racks on the frame 6 and guide / respectively. 
The object of these arrangements is to keep the lever always in — 
a very nearly horizontal position. 

nn’ are the devices for holding a bar which in to be tested 
by extension ; these may be replaced by suitable devices for 
exerting a crushing force, and others for exerting a transverse 
upward pressure on a bar when drawn up againat steel cross- 
bars placed transversely in the hollow blocks o o’, cast with the 
bed-plate of the machine. p is the torsion-lever connected by 
a chain g with the stirrup g In experiments in torsion the 
lever a is elevated bodily by the screw ¢ through the medium 
of the crank j and its gearing, the bar to be tested being firm] 
held by the pedestal 7 at one end, and keyed to the journal o 
the torsion-lever at the other. The lever A is not in this case 
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Fig 6328. which the curve 
showing the be- 
wt : . havior of the ma- 


> terial being tested 
yd {3 measured. If 


the paper be not 

previously ruled, a 

linedrawn between 
the points at which | 
the pencil was first 
applied, and at 
which it rested 
when the separa- 
tion of the piece 
was effected, serves 
as a basis for con- 
structing the co- 
ordinates, their 
origin being reck- 
oned from the first 
point. 
The record thus 
made is a curve, 
whose length de- 
pends on the 
amount to which 
the specimen was 
twisted before giv- 
ing way entirely, 
and itsdepth shows 
ev the maximum force 

exerted to produce 

this result. The 
“A : position of the pen- 

Se ee cil momentaril 

Ordnance Department Testing- Machine. changes with fuck 
variation in the re- 
brought into action. There is an index s s’ on each side for | sistance of the material, and it is at the same time carried along 
indicating the degree of torsion, which, as the bar has a limited . on the periphery of the recording cylinder to a distance propor- 
amount of play in its fustenings, is determined by the difference : tional to the amount of distortion or the total angle of torsion. 
of the indexes. ; As the applied force increases, the specimen yields, and finally, 

The weights usually employed are of 4 pound, 5 pounds, and | rupture occurring, the pencil returns to the hase line at a dis- 
25 pounds, representing strains of 100, 1,000, and 5,000 pounds. | tance from the starting-point which measures the angle through 

The rod ¢ with its platform and weights is used for adjusting | which the test-piece yielded before its fracture became com- 
the equilibrium of the machine, and also for counterbalancing | plete. 
the platform v suspended from the long arm of the lever when | The curves described vary greatly according to the character 
tensions of less than 5,000 pounds are being investigated. wis | of the material. Considerable irregularities in their outline 
a movable weight for equilibriating the holding devices sus- | denote a want of homogeneity. They afford means of deter- 
pended from the Ag mining the elastic resistance, the resistance producing a given 

The apparatus (Fig. ) invented by Professor R_ H. Thurs- | set, the ultimate resistance, the resiliency, the effect produced 
ton, of the Stevens Institute of Technology, Hoboken, N. J., is | by a given weight on a given cross-section, the effect of blows 
designed for testing and automatically registering variations in 
strength, elasticity, and ductility of materials; also showing 
the absolute tensional or torsional strength. 

The framework aa’ supports two arms bc turning upon in- 
dependent axes in the same line. The arm } carries a weight ¢d, 
and the arm ¢ a handle ¢ by which it is moved. To the frame 
is attached a guide-curve /, so formed that its ordinates are 
precizely proportional to the strain exerted by the arm 5 on the 
material to be tested. This arm also carries a  sigpieelane aie 
containing a pencil which is pushed outward by the curve / as 
the arm is deflected from the perpendicular. A table g, to 
which the record paper is fastened, is attached tothe armc. A 
pointer j traversing the arc & serves as a check upon the record 
of maximum strength made by the pencil on the paper. 

The axes of the arms 6 ¢ are alike (8B), and have rectangular 
recesges | designed to receive the endsof the pieces of material 
when experimenting with torsional strains; the ends of the 
pieces are made square, and are turned circular at the center, | 
as shown at C D; one end 1s accurately fitted into the recess 
on the axis J’, and the other into the corresponding recess in ec’, 
and force is applied to the arm c, which is transmitted through 
the piece being tested to the weighted arm 5. The normal posi- 
tion of this arin is vertical, but under the influence of the ap- 
plied pressure it rises, the weight d exerting a greater leverage 
as it rises; the guide-curve / is therefore so shaped as to cause 
ibd pencil to move equal distances with equal increments of 

orce. 

If the material to be tested were devoid of elasticity, the 
amount of movement of the arms dc would be exactly equal, 
and the pencil would describe a straight line; but as all ma- 
terials yield more or less, the arm 6 will have less angular 
movement than c after the point is reached at which the fibers 
of the test-piece begin to change their relative positions, and the 
difference of their angular movements affords a measure of the 
distortion produced in the specimen, which is recorded by the 
curve traced by the pencil. 

The paper may be ruled previous to being placed on the table 
g, according to a scale previously determined from the total | or shocks either originally or when the materia] has been already 
movement of which the pencil is capable and the known powers | subjected to a given tension, and the effect of a series of stresses. 
Tequired to lift the weight d to any angle between the vertical E shows the arrangement for investigating transverse strains ; 
and horizontal; in this case the base line of the diagram is | the bar to be tested is held in sockets n n, one of which is fitted 
placed parallel to the planes in which the two arms move; | to the recess / in one of the axes, and the other in a socket ad- 
the pencil is placed at the interrection of one of the lines justable on the arm c. 
parallel thereto with one of the other series, which are vertical F is employed for directly testing tensile strengths; the wire 
to it; these serve respectively as the ordinates and abscisses by | or rod is fastened at its extremities to the two wheels w to’ at- 


tr a—he eet. 
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tached to the ends of the axes}! c' and passes around a wheel m, | 120 pounds upon the specimen, and the strain thus applied is 
which may be adjusted at measured upon the scale-beam /, so that it is not necessary to 
various hights between the keep account of the weight actually placed in the pans. For 
standards of the apparatus. | ascertaining the resistance to crushing, the specimen is sup- 

ported on the platform beneath the cross-head, and pressure 
applied as before. 

For transverse strains, the frame A is removed, the specimen 
is supported at each end over the opening in the platform, and 
the straining pressure exerted by a knife attached to the cross- 
head 

In Fairbanks’s testing-machine, the crushing, breaking, or 
deflecting force is applied to the specimen by a cross-head a 
operated by gearing and screws l 6 moved by a hand-wheel c. 
The force is exerted through the specimen upon the platform 
of a seale composed of a series of multiplying levers and having 
a beam provided with peculiar aha eager for automatically 

indicating the equivalent weight of the force 

In the illustration, d is the rod connecting 
the beam with the multiplying levers, ¢ a sliding 
poise which is set at a point rather below the 
stress which it is intended to apply. When the 
force is applied, the beam rises, causing the 
small lever f pivoted at g to engage a stopa; 
this lifts the teeth of a rack on its under side 
out of engagement with one of the wheels of a 
clock-work train, and permits the weight : con- 
nected to the poise k on the lower beam to act, 
drawing out the poise until the equilibrium is 
) © restored, when the weighted end of the lever 
falls, re-engaging the wheel; the poise indicat- 
ing the exact weight equivalent to the force ap- 
plied. A fly / retards and equalizes the motion 
of the clock-work. 

If greater force be then applied, the beam 

oii again rises, and the mechanism operates as be- 

Colt’s Armory Testing- Machine. nal No the crushing or breaking strain is 
; reac 

b lonel Flad 

For heavy work a modification G of the machine is employed | y.aq for testing nel porto cegitony racoee tee St. 


in which a spring balance or balances, instead of the weight, | 
and a worm-wheel and worm in place of the simple  ' Louis bridge, the specimen is inserted into two collars, one sai 


lever c, are used ; the recording apparatus is some- Fig. 6827 
what differently arranged, the pencil guide-plate A 
being replaced by a spring, cords, and guide-pul- 
leys. 
“Vig. 6325 is Richards’s machine, used at Colt’s 
Armory, Hartford, Conn. It has a platform @ with 
a central opening, through which pass two screws 
(one shown at 4) entering the cross-head c, and 
connected at their lower ends to the two arms of a 
forked lever below the floor; the long arm of this 
lever is coupled with the differential levers d e f, 
which act upon the scale-beam in such a manner 
that by depressing the free end of 
the lever d, the cross-head is pulled Fig. 6326. 
down ; the same effect is produced 
by raising the fulcrum of this 
lever; this may be done by the 
hydraulic jack g, whose ram sup- 

rts the fulerum. In _ testin 
ongitudinal strains, the frame 
is secured upon the platform, and / 
the ends of the metal rod or other / 
object are secured by appropriate / 
devices to the upper part of this / 


Fig. 6825 


Fairbanks's Testing-Machine 
( Elevaticn). 


each end: one of these has a flat projection supporting a small 
vertical steel cylinder, which is pressed by a spring against a 
bar connected to the other collar, so that any compression or 
elongation of the specimen tends to turn the cylinder around. 

On its top is a small mirror, which reflects the light of a 
lamp upon a graduated are concentric with the cylinder. 
By this means, the angle through which the cylinder 
moves is doubled upon the are, which is graduated to 
20,000ths of an inch, so that alterations of that amount 
in the length of the specimen become visible. and, with 
the aid of a telescope, 200,000ths of an inch may be esti- 
mated. 


Fig. 6328 illustrates Kirkaldy's test- 
ing-machine (English patent, No 2970 
of 1863). Aisa plan, Ban elevation of 
the main frame, and Can elevation of 
the strain-indicating apparatus. The 
ram of a hydraulic cylinder @ is con- 
nected to a cross-head 56, which slides 
upon guides on the frame of the ma- 
chine, and to this cross-head are at- 
tached four screw-threaded rods ¢ ¢, 
passing through a second cross-head d, 
which by means of nuts simultaneously 
turned j connected bevel-gears oper- 
ated by the handle ¢ is caused to have 
a longitudinal movement along the rods 
ec, for the purpose of adjusting it at the 
* proper position on the frame, according 

+ fee, ; as a bending, crushing, or tearing effect 
_ ; is to be produced. At A the machine is 
Testing- Machine ( Perspective View). represented in the act of bending a bar 
of metal f. the center of which bears 
frame and to the cross-head ; weights are then applied upon the against a knife-edged projection on the hollow block g, secured 
scale-pans i & until the desired stress is applied, or the tensile in the frame by a strong pintle, and connected by rods A to a 
limit of the specimen reached. The arms of the levers are so pro- T-piece ¢, having a central opening to receive the end of the 
portioned that one pound in either of the pans exerts a force of lever j. A pin passes through ¢ and 7, having a knife-edge rest- 


a 


Fauirbanks’s 


—— 
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Kirkaldy's Testing-Machine (English). Recs 


ing against a suitable bearing in the former. A forked piece k | Fig. 6831 is Emerson's apparatus for testing water-wheels. 
receives a similar pin passing through it and the lever 7, and | The wheel 4 is secured to the shaft of the water-wheel, and its 
serving as a fulerum when a strain is brought on the lever | speed is regulated by the friction-band a, which is connected 
through the medium of the rods A. The lever is 
supported at each end upon struts (one seen at 7‘), 
and its longer énd acts upon a link / connected wit 
the downwardly projecting branch mi’ of a steel- 
yard-beam m, so as to convert the horizontal move- 
ment of the lever into a vertical movement of the 
beam m. This beam is used in testing strains of moderate ) — 
amount. When powerful strains are to be tested, the pressure |! ||) 
is transferred by means of an extensible strut » to an upper |. 

o. In each case, as throughout the machine, the levers 
turn on knife-edge bearings. 

The longer arms of each beam are counterpoised by weights 
pp'. The weights q q' by which the strain is measured are 
suspended from carriages running on the upper edges of the 
beams, and traversed by cords passing over pulleys. 

The arrangements for testing, crushing, bending, trans- | 
verse, compressing, punching, or indenting strains are in 

neral similar ; the specimen being placed in the space 

tween the cross-head and cylinder, so as to be subject S 
to a compressive force, while for applying tensile or draw- 
ing and similar strains it is placed on the other side of 
tlie cross-head, so as to be drawn toward the cylinder a. 
2 a appliances for each of these requirements are pro- 
vided. 


j Hydraulic Tensile ing- ine. 
See also Greenwood’s testing-machine, page 58*, Class F nore 
VII. Vol. T., ‘* Official Catalogue of English Exhibition of 1862." | with the seale-beam as shown, the point of connection describ- 
See also WEIGHING-SCALE. ing a circumference of 15 feet. The rim of the wheel and the 
In the hydraulic tensile testing-machine (Fig. 6329), the ram | friction-band are hollow, and are kept cool by streams of cold 
of the cylinder being pushed back, the specimen is held by the | water passing through them. The hall b is made of cast-iron, 
two clips a 6, and the pump, operated by the lever c, causes the | and the friction-band of gun-metal. The hands of the counter 
ram to exert a pulling strain upon it, which is communicated | are operated by worm gear, and 
to a rod connected with the scale-beam, which has a sliding move like the hands of a clock. Fig. 6330. 
weight and removable weights, indicating the force applied in | The hand-wheel m lias a uni- 4 
tons and hundredweights (112 pounds). To remove the iron | versal joint, to prevent fraud. ; 
under test, release the top valve and push back the ram for The pivot of the scale-beam 
another test. It is used in testing rods for various purposes, | and its connections with the 
and also for testing links of chain-cables, friction-band are knife-edged. 
Fig. 633) is Professor R. H. Thurston's machine for testing | The weights are suspended at 
the value of lubricants, simultaneous dynamometrical and | one end of the beam, as shown 
thermometrical readings being obtained. | atc: the other end has attached 
Tn using the machine, a small and determinate quantity of a plunger working loosely in 
the oil to be tested is placed on the journal F, and the pressure | the cylinder d, which is filled 
being adjusted by the screw K to that at which the oil is de- | with water; this forms the hy- 
sired to run under test, the machine is started at a speed which ‘draulic regulator for steadying 
will give the desired relative velocity of rubbing surfaces. Ob- the scale-beam. 
servations are made at short intervals, and recorded, until the The A. H. Emery testing- 
test is closed by rapid heating, as shown by the thermometer. machine of 400 tons capacity is 
and excessive increase of friction, as indicated by the arm H H_ expected to be completed and 
swinging ps against its chocks. Competing oils are similarly , at work at the Watertown Ar- 
tried, and the records afford a perfect means of comparison. senal this year.- It has an inde- 
Thus sewing-machine builders desire oil of long endurance, | pendent straining mechanism, 
and small frictional resistance and viscosity ; on locomotives, fitted with a strain diagram cesses 
an oi] that will bear high pressure for the greatest length of apparatus, designed by CG. EB. Wu Bo 
time without heating is the most desirable, even although not | Emery to produce diagrams Testing- Machine 
as limpid and of as slight frictional resistance. The relative | somewhat like those of the 
Laabich of oe heir al bigs ee ae is | autographic testing-machine of Professor Thurston. It is ex- 
another impor point which may sted. » THERMO- ted to cost, including foundat 
ELECTRIC ALARM; TEMPERATURE-ALARM ; THERMOSCOPE ; ete. about $ 50,000. , Dae ane eens ApEarerm) 
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Apparatus for Testing Water- Wheels. 


‘Test/ing-slab. A square plate of white glazed 

reelain, having cup-shaped depressions for contain- 
ing liquids to be examined which give colored pre- 
cipitates. 

est-mix’er. A tall cylindrical bottle having a 

wide foot and provided with a stopper. It is u- 
ated into 100 or more equal parts, commencing at 
the bottom, and is used in preparing test-alkalies, 
test-acids, and similar solutions, by diluting them 
down to the required strength. 

Test-pa’per. A paper prepared by dipping into 
a solution or decoction of a substance and drying; 
to be used to detect the presence of a substance 
whose presence causes a reaction and a change in the 
color of the paper. 


Paper. Changes to By presence of 
Brazil-wood paper...... Purple....... Alkali. 
Brazil-wood paper...... Tt” are Te Strong acid 
Buckthorn-paper ...... Red.......... Acid. 
Cherry-juice paper ..... | eee Acid. 
Dahlia-paper........... Greeh 6ie:scies Alkali. 
Dal le-papet. is.so00 cies Reds. cccceccs Acid. 
Dahlia-paper........... WGUOW ss a0655 Caustic alkali. 
Indigo-paper .......... lored .... Chlorine. 
Todine-paper ....... sais DUO isc esiee Acid solution of starch. 

- Preren ty tet BiGGk iiveses Sulphuric hydrogen. 

Litmus-paper (blue).... Red.......... Acid. ; 
Litmus-paper (blue).... Green ........ Alkali 
0SO-DE DOE v0 5 066.6 dees QTOOG i ciainins Alkali 
Starch-paper .......... i” Seer lodine 
Turmeric-paper........ Brown ....... Alkali. 


Test-plate. 1. A finely ruled glass 
late used in testing power and defin- 
ing quality of microscopes. See No- 
BERT S TEST-PLATE, pages 1531, 1532. 
2. A glass slip asd in stirring tests. 
Test-pump. A force-pump for test- 
ing the strength of boilers, tubes, and 


Fig. 6332. 


Fig. 6333. 


T+ st-Mozer. 


Test- Pump. 


other hollow articles draulic pressure. It is 
| other holl icles by hydraulic p It i 
provided with a gage tor showing the pressure in 
pounds applied to the square inch. 


In the apparatus, Fig. 6334, the article to be tested is filled, 
or nearly so, with water, and 
connected with the pipe a. The 
pump 6 is then put in operation, 
forcing water through the pipes 
cainto the boiler, tube, or what- 


' 


| 
Test-Pump. 


ever the object may be, until it bursts or the maximum proof- 

pressure is reached ; its amount is shown by an index upon a 

dial. The water in the pipes is, after use, returned to the cistern 
| through the pipe 7. 

Shaw’s (Fig. 6335) is particularly designed for testing steam 
|! and hydraulic gages. The 
plunger a has an interior Fig. 6835. 
screw-thread fitting over a 
screw running the whole 
length of the cylinder}, and 
is turned by means of a 
hand-wheel, testing press- 
ures up to 800 Ibs. to the 
square inch ; water is intro- 
duced into the cylinder 
through an opening at the 
top of the plunger, which is 
| closed by a thumb-screw. 
/ec are the valves, having 

screw-threaded nipples, to 
which gages to be tested are 
attached. 

Test-spoon. A 

small spoon used for 
taking up small quan- 
tities of powders, fluxes, Shaw's Test- Pump. 

ete.; used in blow-pipe or chemical experiments. The 
handle may be used as a spatula. 

Test-stir’rer. A round glass rod, having one 

end pointed for dropping tests, and the 
other end rounded. 
Test-tube. (Chemical.) A thin cylinder of 
glass with a rounded bottom, used in testing and 
analyzing liquids. They are made of various sizes and 
lengths. Fig. 6336 shows a stand with test-tubes. 

Test-tube Brush. A small spiral brush with a 
wire handle for cleansing test-tubes. 

Tes/tu-do. 1. (Military Engineering.) A pro- 
tecting device ; so called from its resemblance to the 
carapace of a tortoise. The term was applied by the 
ancient Romans to a covering formed by joining the 


TESTUDO. 


Test-Tubes and Rack. 


shields of the soldiers over their heads, so as to con- 
stitute a species of roof, atfording protection from 
missiles thrown from 


Fig. 6337. above; also to a 

f SESS structure movable on 

C tye rollers or otherwise, 
Test-Tube Brush. for protecting sappers 


in an attack ; and is 
now applied to objects similar in shape and design 
employed as defenses for miners, etc., when working 
in ground or rock which is liable to cave in. 
2. (Music.) A species of ancient lyre, the idea of 
which is said to have been derived from the carapace 
of a tortoise. See Lyne. 


Raw PRopvUCTS USED IN 


Botanical Name of the 
Genus and Species of the 
Plant by which the 
Fiber is produced. 


Common Nanuie. 


2541 


Tete-—a-tete. 


TEXTILE FABRIC. 


Two chairs with 
seats attached and facing in opposite 
directions, the arms and backs form- 
ing an S-shape. 
ete—de-pont. (Furlificution.) A 

redan or lunette resting its tlanks on 
the bank of a river and inclosing the 
end of a bridge for the purpose of pro- 
tecting it from an assault. 

Teth’er. A rope by which a graz- 
ing animal is tied to a stake. 


The rope is frequently termed a lariat, and 
is secured to an iron picket-pin, whictr is 
driven into the ground. 

Catching animals with the lasso and bola 
are both shown on the paintings of Beni-Has- 


san in Perr 

In Fig , the tethering-rope E is made 
fast to a swinging upright C, having a weight 
D at bottom and connected to a swivel 7 on 
the post A. 


Tew’'el. 1. A TUYERE (which see). 
2. A pipe or chimney. 
Tew'ing-bee'tle. A spade-shaped 
instrument for beating hemp; ¢ewing, 
towseling, tawing, or teasing being yet 
existing terms for the working by 
pulling and beating. 
Texas. (Nautical.) A 
structure on the hurricane-deck 
of a Western steamboat, con- 
taining the pilot-house, officers’ cabins, etc. 
Tex’tile Fab’ric. | 


TEXTILE MANUFACTURES. 


Native Place, or 
where chiefly 
grown. 


Qualities, Uses, etc. 


Aasyes oF rials Agave americana ...... Mexico, etc...... Apt ei is paper are made from this and other 
Amadon ..........- - | Polyporus formentarius. | Edrope........... The source of ‘‘ German tinder.” 
Bainboo............: Bambusa arundinacee.. | Tropics........... Paper, cloth, etc., of coarse kinds. 
Banana ............- Musa sapientum........ Tropics .......... Vurious fabrics; the fiber resembles flax. 
Bast. s250c5 coxa sees (See Cuba and Lime )... | «0-2. cee eeeereeeee Twine. Tying up cigar-bundles, etc. 
Bowstring-hemp .... | Sanseviera seylanica.... , India ............ Strong. Used for cordage, etc. 
Cactus fiber......... Opuntia tuna, etc...... Tropics.......... : an layers of the stem. Baskets, ornamental work, 
China grass, or Rhea | Bochmeria niver........ China, India, ete... | Fine. Linen, cambrics, nets, etc. 
Cocoa-nut, or Coir ... | Cocos nucifera ......... Tropics......... eee ue coarse. Cordage, mats, brushes, bags, 
e Length, pena etc., of fiber, various. East Indian 
ossy plum herbaceum } generally coarse and short: American finer and 
Watboann sa peasas | eee rene i. Warm countries al Nb Sa Sea Island and Egyptian have the longest 
rs. 
Cotton (silk)......... Bombax ceiba......... S. America...... A brea festa unfit for spinning. Used for stuffing 
Cuba bast ..... eesee | Paritium elatum........ Cuba, ete......... A bark. Used to tie up cigars. 
Daphne pupyracea .... 
Daphne ...........- Edgeworthia gardneri. | India ............ Fibrous bark. Used for making paper, etc. 
Date-palm........... Pheenix dactylifera.... | pier ee Plaited work, baskets, from the leaves. 
E«parto-grass ....... Lygeum spartum. ..es- |S Europe, etc.... | Coarse. Matting, cordage, baskets, paper, etc. 
Fan-palm (dwarf)... | Chamerops humilis.... | Spain, Italy. Tropics| Mata, baskets, caps, etc., from the leaves. 
FIGS esis ceskeewe - | Linum usitatissimum... | Temperate climes.. | Varieties numerous. Yarn, linens, cambrics, ete. 
Flax (New Zealand)... | Phormium tenax....... New Zealand, etc... | Strong. Cloth, baskets, cordage, etc. 
Some species, as wheat-straw, used for making paper. 
GrasseB ..... cece Very numerous........ Generally....... All afford fiber variously used; plait for bonnets, 
brushes, etc. 
Grass-wrack......... Zostera marina......... Europ'n sea-coasts | A sea-weed. Used for inaking mattresses, packing, ete. | 
Gunny, or jute...... Corchorus capsularis.... | India........... A cca kind of jute. Used for making bags, matting, 
ILair-moss........... Polytrichum........... _England...... ..-. | Aimoss. Used for stuffing cushions, ies pois 
< , ; Cool climates and j | In Europe used for cordaye, coarse cloth, ete. In In- 
Hemp icine aes es Cannabis soa ave India ......... dia grown for its intoxicating qualities. 
; Ita-palm......6e.e.. Mauritia flexuosa ...... British Guiana .. eid cee of which baskets, funs, | 
16 A Pent ere eae Ifedera helix........... Temperate climes.. | Coarse. Rope, etc. ane A | 
’ In India for ‘* gunny-bags."’ In England used as an , 
Jute on yee ceceeeee. Corchorus capsuluris.... | India........... } addition or substitute for hemp, flax, and silk. 
Lace bark........... Lagetta Hintearia....... Jamaica ........ } A vee Ge lace ; made into collars, sleeves, 
Lime bast ........... Tilla europma.......00 Europe ..........- Affords the material of ‘* Russia matting,’ etc. 


TEXT-PEN. 2542 THAUMATROPE. 
Botanical Name of the a 
Asie Native Place, or 
Genus and Species of the y 
Common Name. Plant by cack the Teas Qualities, Uses, ete. 
Fiber is produced. sree 
The tribe comprises cotton, etc., and numerous other 

Mallow........ veces | Malva (numerous)..... . | Generally ....... Aber-viving aperies, . ’ ’ 

Manila-hemp........ Muen textilis........... Philippine Islands. | Various textile fabrics. 
Maroot-fiber ........ ' Sanseviera zeylanica.... | Madrus, etc...... Resembles and is used as a substitute for flax. 
Marsh-gladden...... Scirpus lacustris........ British marshes.etc.| A sedge. Made into baskets, bee-hives, hassocks, ete. 
Mulberry............ _ Morus nigns, etc. ...... China, ete. ....... | The Chinese make coarse cloth out of the bark. 
The source of ‘‘ Tapa“ cloth, made by beating out the 
Mulberry (paper).... | Broussonetia papyrifera. | Polynesia, etc. ... bark by mallets, etc.; resembles both hemp and 
puper. 

. Grenada, North of} | Resembles hemp. Bark made into sacking, and used 
Namaqua bark...... | Brosimum namaqua... 8. America, etc, | for beds, ete. } 
Nettle-fiber.......... Urtica dioica, etc....... QGenerally....... l pie eames , worked up into collars and other fancy 
New Zealand flax.... | Phormium tenax....... New Zealand, etc... | (See Flax.) 

Neyanda-fiber....... | Sanseviera zeylanica.... Ceylon pibieter gases Resembles and is used as a rubstitute for flax 
PSV bis sien e seu bm , Very numerous........ Tropics.......... Species very numerous ; all atford fiber of some kind 

' Palmite........ --ee- | Juncus serratus.......-. S. Africa....... -o+ | Arush. Used for plaiting, thatching, baskets, ete. 
Pulinyra-palm ...... Borassus flabelliformus.. | Tropical Asia ... gir ner into mats, baskets, carpets, hats, um- 
Paper mulberry ..... Broussonetia papyrifera. | Fiji, ete........... (See Mulberry.) 
Papyrus (paper)..... Cyperus.......... ...-. | Egypt, ete. ...... A Seon eee from which ancient Egyptian paper 
Piassaba...... .o.ee. | Attalea funifera........ | Brazil, ete......... | Coarse fiber. Made into brooms, ropes, ete. ‘ 
Pin@scc ess. weeeeeeee | Pinus (various) ........ Europe, ete....... Coarse fiber. Fit for ropes, ete. 

Pineiatces cnet . | Thuja gigantes......... [N, W. America. {; Bark affords # Bber resembling peuipe Baskets Use; 
Pineapple. .......... Bromelia ananas...... .- | Tropics......... ae suitable for fine articles; as muslin, cambrics, 
Pita-fiber............ Bromelia pita, ete...... Tropics........... Resembles flax, for which it ie an excellent substitute. 
Plantaiti soc. 65% sece: Musa paradisiaca, ete... | Tropics....... ---. | Various fibers for cordage, etc. 

Rattan-cane ........ Calamus rotang.......+ Tropics, .......... ‘When split, used for caning chairs, brooms, ete. 

Various textile fabrics; the coarse kinds afford cord- 
Rhea-fiber .......... Boehmeria nivea ..... .. | China, India, ete. aire: walle: fioliini ncts-cth, 
Rice....... pidlasiecees . | Oryza sativa ........-.. Europe, India, etc. | Fiber affords a soft porous paper. 

The pith of the tree is cut cylindrically, by sharp 
Rice-paper..... er Aralia papyrif_ra....... | Formosa, China. knives, into thin sheeta, affording ‘‘ Rice paper,”’ used 

‘ for artificial Howers, painting, etc. 

Thread is made from the leaves of the palm, and woven 
Ruffla..........0.00. Raphia ruffia.......... Madagascar...... fate Malagaeealoth: tik ae partments by thenatices: 
Rushes.............. Juncus (various)....... Generally ........ | Brooms, mats, brushes, baskets, hassocka, etc. 
Screw-pine palm .... | Pandanus spiralis...... Tropics........66 The fiber resembles hemp, and may be similarly used. 
Sedges.. 0... eee e eee Cyperus (various’...... Generally ........ Brooms, mats, brushes, baskets, etc, 
Silk-cotton.......... | Bombax ceiba.......... S. America........ | (See Cotton.) 

Various, as from wheat, 
StraWi soi ccsincs He cle ‘ piceccte. Generally ........ | Largely used for making paper, bonnet plait, etc. 
Saccharum officina- |; India, W. Indies 
Sugar-cane ........ FUM; €tC:<cssseeress America, ete. . (| Fiber may be used for making paper, etc. 
Sunn-hemp.......... Crotalaria juncea...... India ....... .++.- | Fiber: an excellent substitute for flax. 
Talipot-paim........ Cory pha umbraculifera . ; Ceylon,...... +--+» | Leaves used as umbrellas, tent-covers, ete. 
Teazle .........0.005 Dipsacus fullonum..... England, ete. .... rhea of the plant used to raise the nap of woolen 
Tucum-palm........ Astrocaryum vulgare... | Brazil, ete....... nae oree tomake hammocks, ete. They also afford 
Willow......... wee. | Salix (various)......... Temperate climes.. | Baskets, bonnets, platty etc. 
' Resembles flax ; the seeds are inclosed in a silky fiber 
Yercum-fiber........ Calotropis gigantea..... India........... | ike thistleaigwi: ’ 
Text-—pen. An engrossing pen. ancient. Servius and Plautus mention thatch, and Herodotus 


Thal-las-som/e-ter. A ‘TIDE-GAGE (which see). 

Thal'li-um. A metal discovered by means of the 
spectroscope by W. Crookes, in 1861, A rare metal 
resembling lead in appearance, allied by action with 
the alkaline metals. 

Tharm, Twisted gut. 

Thatch. Roof covering of straw, reeds, or rushes; 
of dried grass or palm-leaves in the tropies, 

Thatching is performed with reeds, straw, or fern. It ia very 
unusual in the United States, but is n common and excellent : 
roof in many countries of Europe, The best material is the | 
marsh reeds of Eastern England and of Holland. The reeds 
are cut in the winter, made into sheaves, dried and stacked 
With care, a roof of thateh will last over 100 vears. Reed. | 
thatched roofs io Holland are shown which are 200 years old, ! 
and in good preservation. 

The reeds are laid in successive courees 8 or 9 inches in thick- 
ness, the buts toward the eaves, and are held down to the roof | 
spars by seeays or rods, which are tied to the roof-spars by rope- | 
yarns passed through the reeds by a needle. The total thickness 
given at the eaves is 18 or 20 inches, and the buts of each 
succeeding course overlap on the course below. The lrgget,a 
square piece of board with an oblique handle, is used for driving 
up the buts of the reeds and making them lie compactly. The 
ridge of the roof, where the smail ends of the reeds meet, is 
capped with straw. 

The most ancient mode of roofing was of boughs, or, in Ori- 
ental countries, of leaves. Thatch of reeds or straw is also very 


mentions a thatch of reeds as the usual covering of the houses 
in Sardis. The northern nations of Europe are noticed as using 
thatch, as did also the Helvetii and Auglo-Saxons. 

Shingles were used in Rome till a. u.c. 470. Slates, with 
iron pins, have been found in Roman remains, and in England 
of the date 1322 

Tiles of clay are declared by Pliny to have been invented by 
Cinyra, son of Agriepe. Byzes used stone slabs; otherg 
marble, even gold, but more usually bronze gilt. Hollow tiles 
were uxed in the construction of tombs, Anglo-Saxon and 
Norman tiles were taken from the Roman. Pantiles were used 


in the Middle Ages, and very generally in the fifteenth cen- 


tury. 
The most ancient existing roofs in England are of wooden 
boards covered with lead. 


Thatch-wood Work. (/Hnidraulic Engineer- 
ing.) A mode of facing sea-walls with brushwoed. 
Underbrush of say twelve or fourteen years’ growth 
is cut down, fagoted at its full length, and spread 
over the face of the banks. It is kept down by 
strong stakes, which have cross pins at their upper 
ends to rest upon the brush, which breaks and dis- 


' perses the waves and protects the earth beneath. 


Thau’ma-trope. The theory of the duration of 
visible impressions was taught by Leonardo da Vinci, 
who was born in 1452. Many curious toys and sci- 
entific devices have been made, founded upon this 


T-HEAD. 


principle. The THAUMATROPE, and, more lately, 
the PHENAKISTOSCOPE, ZEOTROPE, STRUBOSCOPE, 
and ANORTHOSCOPE, are examples. See under these 
heads. : 


The idea of this contrivance originated with Sir John Herschel, | 
and depends upon the limit to the rapidity with which visual 


images may be substituted and separately distinguished Mr. 


Babbage mentions the circumstances under which the idea was 


Fig. 6359. 
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brought into practice, which was effected by spinning a shilling 
with such rapidity that the visual image combined the figures 
on each side of the coin. It was subsequently made in the 


form of a toy, in which the respective sides showed a horse and © 


his rider, a bird and his cage, a rat and a trap, etc., according 
to the taste or ingenuity of the contriver. 


T-head. A cross-bar with two prongs on the 
end of a dog-chain, watch-chain, or elsewhere, to 
engage in a ring. 

e-at/ri-cal Ma-chine’. Made of wire cloth 
running on rollers, and wound up and unwound by 
power. Parsons’ patent, June 2, 1874. 

The-od’o-lite. An instrument for measuring 
horizontal and vertical angles, but particularly 
adapted for accurately measuring the former. Its 
principle is identical with that of the altitude and 
azimuth instrument ; the construction and purpose 
of the two, however, differ, the latter being employed 
for astronomical purposes, while the theodolite is 
used for land surveying ; but the better instruments 
of this class may be employed for observing the alti- 
tudes of celestial bodies. The vertical circle is not 
generally, however, of sufficient size, nor so, gradu- 
ated as to be available for very accurate astronomical 
observations. 

This instrument has been used in extensive geodetical opera- 
tions in England and in this country, such as the British 
Ordnance Survey and the United States Coast Survey, while in 
France the repeating circle of Borda has been‘ preferred. The 


telescope has a motion on a horizontal axis, and has 8 vertical 
graduated circle, which has also a horizonta 


Fig. 6341. 


Everest’s Theodolite. 
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THEODOLITE. 


See under Tevescope for notice of the first use of telescopes in 
triangulation or measuring angles. 

The first survey made by an instrument with a perfect circle 
is said to be that of Zealand, by Bugge, in 1762 - 6d. 

Ramaden’s theodolite had a circle 3 feet in diameter, and was 
completed in 1787. It had two telescopes of 36 inches focal 
‘length. It was used fora triangulation to connect the obser- 

vatories of Greenwich and Paris, and also in the English, Lrish, 
/and Indian trigonometric surveys. 
The telescope cirele and stand are capable of motion round a 
vertical axis. The altazimuth may be considered a modification 
of the transit instrument, and has been called a transit theodo- 
lite, being adapted for meridional or extra-meridional observa- 
tions indifferently. Everest’s theodolite is so called from its 
designer, Sir G. Everest, late of the East Indian Survey, and is 
among the best of its class. 
| The Wurdemann’s theodolite, used by the Coast Survey, is 
mounted upon a repeating stand, that is, one which has an axis 
of its own, having a clamp and tangent so as to read any angle 
on any part of the limb. This stand has adjusting feet for 
| leveling, so as to bring the axis vertical on uneven ground. 
The base of the instrument proper consists of a leveling tripod, 
from which rises a central column forming the barrel of the 


Wiirdemann's Theodolite. 


strument is fastened. The central column is of cast-iron, and 
the principal vertical axis of steel plays within the column. 
The upper or large end of the axis has attached to it a plate 
carrying, firstly, three reading micrometer microscopes, 120° 
apart ; secondly, two columns with Y's for receiving the pivots 
of the telescope axis. The pivots rest with one half of the di- 
ameter in the Y‘s, the other half projecting for the legs of the 
striding level to rest upon. 

The telescope is 38 inches focal length, the object-glass 2° 49 
inches aperture, provided with a 4-inch vertical finder-citcle for 
use in taking solar or star azimuths, and on the right-hand side 
_ of the telescope is the usual clamp and tangent for vertical fix- 
‘ture and movement. A small central reflector of ! y» inch 

diameter throws the light from a lamp attached outside to the 

cross lines of the eye-piece. The light from the lamp, passing 
| through the telescope axis to the center of the tube, is reflected 
upon the wires by the reflector. The wires are contained in a 
| micrometer eye-piece. 

The clamp and tangent for the horizontal movement of the 
alidade is not, as usual, attached to the horizontal circle, but 
on a collar immediately underneath the alidade on a separate 
‘disk. The clamp arm fitting on this disk contains a piece of 

stee] which is pressed against the disk by means of the clamp- 
| screw, which fixes the arm, a small portion of the clamp-ring 
being cut out opposite to the screw, so that there are but three 
points of contact in clamping. To the outer end of this clamp- 
arm is attached one portion of the tangent screw, whilst the 
other holds to a projecting part of the alidade plate. 


| 
axis ; on the outside of the column the main /1mb of the in- 
| 
| 


THEODOLITE-MAGNETOMETER. 


Two croes levels on the alidade plate afford means for per- 
fectly leveling the instrument. The micrometer microscopes 
read to one minute of arc to one revolution of the screw. The 
drum of the screw ts divided into 60 divisions, each having the 
value of 1", of which tenths are generally estimated, and are 
quite perceptible. : 

The peculiar features of the instrument are, — 

1. The circle is freed from the clamp and tangent, being in- 
dependent. 

The optical power is high. Without this, mere size of the 
instrument is of little advantage. For instance, the microscopic 
readings on the limits may be read to as great accuracy, 10/"', as | 
the five-foot mural circle of the Naval Observatory, Washington. 


Lengths of a Degree of Longitude on the Parallels of Latitude, 
oi each Degree of Latitude from the Equator to the Pole. 


' 
Lat 'Miles. | Lat.' Miles 


| Lat.| Mites. !| Lat | Miles Lat |Miles 
| srahaee cca | cere paces 
| 1°| 59.99 '| 19°' 56.73 || 37°, 47.92 | 55° 34.41 |] 73°] 17.64 
2 |5996'! 20 | 58.38 || 38 '47.28 | 56 9345 || 74 | 16.54 
| 8 | 69.92 ; 21 | 56.01 || 39 ' 4663 | 57 3268 || 75 | 15.53 
4 | 69.85, 22 | 65.63 || 40 45.98 | 68 31.79 || 76 | 14.52 
| 5 69.77 | 23 | 65.23 || 41 | 45.28 | 59 30.9 || 77/135 
' 6 | 69.67 |! 24 | 54.81 || 42 | 44.59 | 60 30. || 78 |12.48 
7 | 59.55 || 25 | 54.38 || 43 | 43.88 | 61 29.09 || 79 | 11-45 
8 | 59.42 | 26 | 6393 || 44 | 43.16 | 62 28.17 || 80 | 10.42 
9 | 69.26 27 | 5846 || 45 | 4243 | 63 2774 || 81 | 938 
10 | 59-09 28 5297 || 46 | 41.68 | 64 26.3 || 82) 8.35 
11 | 58.89 |: 29 | 52.48 || 47 | 4092 | 65 . 25.36 || 83 | 7.31 
12 | 68.69 | 30 5196 || 48 | 40.15 | 66 244 || 84 | 6.27 
13 | 68.46 |. 31 | 51.43 || 49 | 39.36 | 67 23.44 || 85 | 5.23 
14 | 68.22 || a2 | 50.88 || 60 | 38.57 | 68 22.48 || 86 | 4.18 
16 | 67-95 | 33 | 60.32 | 61 87.76 | 69 215 || 87 | 3.14 
16 | 67.67 | 34 19.74 62 | 35.94 | 70 2052 || 88 | 2. 
17 [67.88 ). 35 49.15 | 53: 36.11 | 71 | 1953 || 89 | 1.06 
18 | 57.06 || 36 , 48.54 | 54 | 85.21 |) 72 18.54 |) 90 | 00 


pore es 


Note. — Degrees of longitude are to each other in length as 
the cosines of their latitudes. 


The-od’o-lite-mag’net-om/e-ter. An instru- 
ment employed as a declinometer to measure vari- 
ations in declination, and as a magnetometer in 
determinations of force. 


It consists of a graduated horizontal circle, mounted as in 
the ordinary surveyor’s theodolite, upon which is fixed a small 
wooden box In the top of this box a vertical glass tube is 
fastened. The magnet is suspended in the box by means of one 
or two filaments of unspun silk, which pass up through the 
tube and are fastened at its top. The magnet consists of a 
la turned steel tube, in one end of which there is a glass - 

ead. On this head a scale is engraved, which is 90 delicate 

that it is scarcely visible to the naked eye. The other end is 
closed with a lens which brings the rays of light in parallel 
directions to the scale. Connected with the horizontal circle of 
the instrument is a small telescope, mounted so that its axis 
sha)! lie in the produced axis of the box. In each end of the 
box is a small glass window, so that when the apparatus Is | 
properly adjusted, the light will come through the magnet to | 
the eye of an observer, and the scale on the magnet-head will 
be visible. 

To determine the magnet declination we have only to make 
the vertical wire of the telescope coincide with the axis of the 
magnet, and note on the horizontal circle the angle which this 
line makes with the direction of the true meridian, which is 
before determined. The variations in declination may then be 
determined from time to time by noting the reading of the 
magnet-scale. 

In observations for magnetic force, Gauss’s method is gen- 
erally employed. The suspended magnet is made to swing 
horisontally in the box through a very small arc, and the time 
of a single oscillation is noted. The same magnet is then made 
to deflect another suspended magnet, from a certain fixed posi- 
tion and at a known distance, and the angle through which the 
second magnet is deflected is observed. Each of these experi- 
nients determines a value which is due to the combined effects 
of the maguetism of the earth and of the magnet. But these 
effects are, in the two cases, combined in different ways, so that, , 
by « proper combination of the two values, we may eliminate 
the effect due to the magnetism of the magnet, and obtain that 
due to the horizontal magnetic intensity of the earth alone. 


The-or’bo. (AMfusic.) A large lute, having two, 
heads, to each of which strings are attached. 


‘One slovenly and ugly fellow, Signor Pedro, who sings 
hag sougs to the theorbo most neatly.'’— Pepys's Diary, . 


Ther’mal A-larm’. An attachment for giving 
indication of a hot-bearing. 


A tube ; has a plug / of such material or alloy as will melt at 
the degree at which it is desired the alarm should be given. , 


t 
4 


en — 
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time. 


THERMETOGRAPH. 


Hot- Bearing Alarm. 


See table of fusible alloys, page 62. As the plug melts on the 
hot-bearing and escapes at the hole beneath, the spring & forces 
down the spindle 5, giving motion to the rack ¢, pinion o, and 
striking-wheel / The wheel / operates the pallet 4 and ham- 
mer ¢, causing the latter to strike the gong an. ais the handle 
for withdrawing the spring in inserting a plug. See Fig. 6346. 

Ther'mal Mo’tor. A machine in which the ex- 
pansion and contraction of an object or material, by 
changes in the temperature, is made a means of mo- 
tion. The term is usually applied to machines oper- 
ated by natural thermometric changes. 

Coxe, 1827, in London exhibited a timepiece which was kept 
in continual action by the rise and fall of a column of mercury 
in a barometric tube attached thereto. 

The plan has been frequently tried elsewhere. 

In Washburn‘s thermal motor, July 4, 1865, the expansion 
and contraction of a bar of metal, under the influence of natural 
heat, are gathered up by means of springs and levers, so that 
the power can be used for propelling machinery, clock-work, 
and aimilar purposes. 

Ther'mal U'nit. In British parlance, that quan- 
tity of heat which corresponds to an interval of 1° 
Fah. in the temperature of 1 pound avoirdupois of 
water at 39.10° Fah. 

It is to the French thermal unit as 1 : 3.96832. 

The French unit is 1° Centigrade in 1 kilogramme 
of water. 

Ther-met’o-graph. A self-registering thermom- 
eter, recording the 
maximum and __.. 
minimum of tem- << 
perature In a given 


Fig. 6344. 


Fig. 6344, Ruther- 
ford’s thermetograph, 
consists of two ther- 
mometers, one contain- 
ing mercury and the 
other alcohol. A ateel 
wire is pushed before 
the column of mercury 
and left at the maxi- 
mum point reached. 
Ap enaniel slide in the 


Rutherford’s Thermetograph. 


THERMO-BAROMETER. 2545 THERMO-ELECTRIC BATTERY. 


alcohol thermometer is drawn back by the liquid and left at the ; warm from overheating or in danger from fire. When used as 
minimum point. | an indicator of the want of oil or other rar eleta on bearings for 
; ' car-wheels, shafts, and the like, the hot journal quickly raises 
Ther’mo-ba-r om/e-ter. An instrument for: the mercury, und, by closing the circuit, starts the alarm-bell, 
measuring’ altitudes by means of determining the ‘ which continues to ring till the shaft is stopped or cooled. For 
iling-point of water. See HypsomMETER: EBUL- this purpose a hole is drilled in the bearings, and the thermom- 
pons Ye Bowes | eter sunk in it till the bulb rests on the shaft. This device is alzo 
LIOSCOPE ; ulbadeys used to indicate any required temperature in bofling drugs, 
Ther’mo-dy-nam/ic Valve. A valve depend- | dye-stuffs, or other liquids, 
ing for its operation upon the expansion and con-! _ Fig. 6346 consists of a cylindrical box a provided with a per- 
traction occasioned by forated bottom 6,and placed directly over the journal. The box 


changes of temperature. 


ature, to which it must be raised by the shaft becoming hot. 


That illustrated is perticu- 
larly ed for spirit- 
meters. The vaive A opel 
to the pump-pipe D at- 
tached to a rod F, which, 
when the still is in operation 
and heated, elongates and 
lifts the valve, permitting the 
liquor to flow; but when the 
apparatus is cooled by the 


stoppage of the process, the 
contraction of the rod seats 


the valve in place, closing the 
mouth of the pipe. 
Ther'mo- -_ Leal 
eo lec’tric y  SETTEIIETTEISE 
A-larm’. An #; 
apparatusde- ff 
aeael to in- 
dicate the rise 
of temperature in bear- 
ings for shaftings, or in 
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Fig. 6845. is filled with a prepared grease which melts at a certain temper- 


As the compound liquefies and 
escapes through the perforations, Fig. 6347. 
a disk c, which rests thereon, de- 
scends, thereby tilting the lever d, 
and so making contact between the 
plates e and /. The latter are con- 
nected by an electric circuit with 
a bell which sounds when the cur- 
rent is established. The pipe g 
serves for the ordinary lubrication 


I of the journal, 
See also TEmPERATURE-ALARM ; 
| THERMOSCOPE ; THERMOMETRIC 


ALARM; etc. See also TgstTino- 
| MACHINE, Fig. 6330. 
Ther’mo-e-lec’tric 
Bat'tery. (Electricity.) One 
in which an electric current 
is established by applying 
heat or cold to one of the 
junctions in a circuit com- 
posed of two different met- 
als. It was first shown by 


any kind of machinery gf 
or any branch of manu- ~ 
facture where a fixed 
temperature is desirable. 


It resembles a common ther- 
mometer, except that it hasa Check-Valve for Liquid-Meters. | | view and a sec- 
wire secured at top and bot- ' tion of the elements. 
tom. The wire at the bottom passes through the bulband' at the Exposition of 
touches the mercury. The other wire enters the glass atthe 1867 were exhibited 
top and extends part way down the inside Each of these wires three batteries of this 
fa connected with a small open circuit having a battery and ap class: those of Farmer 
electric bell. When this connection is made and the battery in American ; Marcus. 
order, the glass may register (say) 40°. The upper wire hangs austrian ; and Ruhm- 
down in the glass (say) to 86°, the circuit being open by the korff, French. 
space between the top of the column of mercury and the bottom The former consists 
of the wire. When the mercury rises and touches 85°, the cir- of strips of copper and 
cuit is closed and the bell sounded. When the column of mer- wedge-shaped blocks 
cury sinks, the circuit is broken and the bell stops. The upper ofan alloy arranged al- 
wire may be adjusted to any figure on the scale. For refrigera- | ternately in the form 
tors, the end of the wire may touch the freezing-point; for of g ring. The strips 
chambers or school-rooms, it can be set at 70°; to indicate the of copper are soldered 
presence of fire, it may be set at 100° or upward. In the case | at each end alternate- 
of hotels, a glass in every room, each with its wire circuit, may , ly, and insulation be- 
ring an alarm-bell in the office the instant the temperature rises tween the metals is 
above a fixed hight. To indicate the particular room,acom- effected by interposed plates of mica. Heat is applied to the 
mon electric annunciator is attached to the system of circuits, | inner edge of the ring by means of a circular gas-burner. It 


and the clerk or watchman informed of the exact position of the | stated that thi 
danger. By fixing the glasses at a comparatively low figure (say | one of pepsi Egor ereanomee De Hae Veneer rere Camel’ 


90°), they serve a double purpose, — show if the room is too 
Sounder 
Fig. 66. 70 . 


Seebeck of Berlin in 1821.  Thermo-KElectric Pile. 
See Deschanel's ‘‘ Natural 
Philosophy,” Part III. pages 652, 653. 


Figs. 6347, 6348, illustrate ordinary forms of the apparatus. 
Fig. 6349 shows the battery or pile of Melloni. 6 ¢ are an en- 


Thermo-Electric Pile. 


Fig. 6349. 
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Melloni’s Thermo-Electrie Battery. 


Tn the battery of Professor Marcus, the positive and negative 
elements are both alloys: the former consisting of 10 copper, 6 

_ sinc, and 6 nickel; and the latter of 12 antimony, 5 sinc, and 1 
‘bismuth. The bars are arranged after the mannerof the rafters 
of a house, and soldered together at their alternate extremities, 

| separated by a slight interval, no insulating material being 


Hot-Beartng Alarm. 


THERMO-ELECTRIC PILE. 


employed. Their lower ends are immersed in water heated by | 
aspirit-lamp. 665 pairs of this battery were capable of dlevelop- 
ing a lifting force of from 25 to 50 kilogrammes in an electro- 
magnet. 

Becquerel’s battery was invented in 1865. He discovered that 
artificial sulphide of copper when heated to 200° or 300° Venti- 
grade is strongly positive, and that a couple formed of this sub- 
stance and metallic copper has nearly ten times the force of the 
ordinary antimony and bismuth couple. This is remarkable, 
an the native sulphide is strongly negative. The meta! actu- 
ally used for the negative element is not pure copper, but an 
alloy of 90 copper and 10 nickel (German silver). 
The elements are arranged in a manner resembling 
that of Marcus, their ends being immersed in water 
heated by means of a gas-burner. Eight or nine of 
these elements are considered by M. Becquerel to be 
equal to one of Daniell’s. With fifty couples an 
electro-magnet has been made to sustain a weight of 
100 kilogrammes (220 Ibs.). 


Ther'mo-e-lec'tric Pile. A series of 
metallic plates, or a chain of links of alter- 
nate metals, — antimony and bismuth are preferred 
as being farthest apart of the metals in the series 
Bi., Pt., Pb., Sn., Cu., Ag., Zn., Fe.,Sb. By heat-_ 
a4 one or more of the junctions, electricity is de- | 
velo 


ved. See THERMO-ELECTRIC BATTERY. 
er‘mo-graph. An instrument for automati- | 
cally recording variations of temperature. 

In the apparatus, Fig. 6350, this is effected by means of pho- | 
tography. The instrument when in use is inclosed in a box, 
and all light is excluded except that which is admitted through 
an air-speck in each thermometer. g isa cylinder on which the 
photographic paper is wound, and is rotated by clock-work A , 
once in forty-eight hours; 7, shutter cutting off the light for 
four minutes every two hours, and leaving a white line when 
the paper is developed; s, wet-bulb thermometer; ¢, atmos- 
pheric thermometer; 6, screw for adjusting thermometers to 
the required hight ; cc, gas-lights; dd, condensers throwing 
the light on to the mirrors 7 r through air-specks in the ther- 
mometers, the light passing through slits ee; {/, photographic 
lenses throwing an image of the air-speck in each thermometer | 
upon the paper on the cylinder g. and leaving two irregular | 
dark lines corresponding to the varying hights of the wet-bulb - 
aod atmospheric thermometers. | 


Ther-mom’e-ter. A heat-measurer. The term | 
is generally applied to a glass tube, terminating in a 
bulb, which is charged with a liquid, usually mer- | 
cury or colored alcohol. The liquid contracts or | 
expands with changes of temperature, falling or ris- | 
ing in the tube against which is placed a graduated | 


scale. 


Perhaps the earliest account we have of an instrument for 
measuring the heat of the atmosphere is that noticed in the . 
“ Spiritalla ’’ of Hero of Alexandria, about 150 B. c., which is 
described as a tube or vessel wherein the water is made to rise . 
or fall by the changes of heat and cold. 

The Spanish Saracens had detected the variation {n the den- 
sity of liquids by changes in temperature, but appear not to - 
have noticed the variation in volume. They therefore used a 
hydrometer as a measurer of temperature See AREOMETER. 

The air-thermometer of Santorio, of Padua, constructed about 
the beginning of the seventeenth century, consisted of a glaas 
tube a having at one end a glass ball and open at the other; 
this tube, having been heated to rarefy the internal air, had its 
open end placed in a cup of colored liquid, which, by the press- 
ure of the atmosphere, was forced up into the tube. 

The expansion by heat of the air in the bulb depressed, and 
its contraction at a lower temperature elevated, the liquid in 
the tube. This instrument still lives in a modified form in the | 
SYMPIESOMETER (which see), and was in fact a better barometer | 
than thermometer, though in fact all barometric readings need : 
thermometric corrections. See also AIR-THERMOMETER, Fig. 116. 

Santorio employed the instrument as a clinical thermometer 
to measure the heat of the skin in diseases, and at different 
periods in the same disease. See also SPHYGMOMETER. 

The instrument of Santorio was improved by Boyle, who in- 
serted a tube 0, open at both ends, through the neck of a bottle 
containing some colored liquid. A postion of the liquid was 
then drawn up into the tube The mouth of the bottle being 
hermetically sealed, the expansion of the contained air caused 
the column of liquid to rise, and its contraction caused it to 
fall The bottie could be dipped in hot or cold liquids. The | 
instrument was faulty, as the liquid was subject to contamina- | 
tion and evaporation. This was before the time of mercury as 
a charging liquid. 

The Florentine Academicians introduced the present mode of 
construction, —a tube with a bulb on its lower end to contain 
the liquid, and an exhausted stem siabeeaciar ts sealed. 

A work of Albertus Magnus, bearing the title of ‘' Liber Cos- | 
mographuris de Natura Locorum,” is a species of physical : 
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‘ temperature and meteorology, attention was 


' forests; and to the decrease of temperature 


’ That this limit is ‘a function of the geo- 
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Fig. 6350. 


eck’s Thermograph. 


geography, and contains considerations on the de- 
pendence of temperature concurrently on latitude 
and elevation, and on the effect of different angles 
of incidence of the sun's rays in heating the ground. 

‘“ In the department of the distribution of 
Fig. 0351. 


already directed, at the end of the fifteenth 
and beginning of the sixteenth centuries, to 
the decrease of temperature with increasing 
western longitude (the inflection of the isother- 
mal lines) ; to the law of rotation of the winds, 
generalized by Francis Bacon ; to the diminu- 
tion of atmospheric moisture and of the quan- 
tity of rain, caused by the destruction of 


with increasing elevation above the level of 
the sea and the lower limit of perpetual snow. 


graphical latitude’ was firet recognized by Thermometers. 
Petrus Martyr Anghierain 1510.".— HumBotpr. a. Santorio. 

Previous to the introduction of the plan of 6. Boyle. 
completely inclosing the temperature-meas- 
uring fluid in an air-exhausted tube, — the work of the Floren. 
tine Academnicians, it was impossible to obtain reliable data as 
to the relative distribution of heat and the winter and summer 
variations of temperature upon different parts of the earth's 
surface. At present, thanks to the numerous and systematic 
observations which have been made at all points generally ac- 
ceasible to civilized observers, the laws by which this distribu- 
tion is governed have been in a great degree ascertained. Nor 
does this apply to air-currents alone. By the aid of the ther- 
mometer the Gulf Stream and the other great oceanic currents 
have been discovered and mapped out, and light has been thrown 
upon their origin, and the effects which they produce in modi- 
fying the climate of extensive regions of the globe, and influ- 
encing the characters of their flora and fauna. 

Since the days of Dr. Franklin, who by its aid first positively 
determined the existence of the Gulf Stream, this little instru- 
ment has become of great importance to the mariner, who may 
frequently, by the decreaxed temperature of the water, ascertain 
his proximity to land and to icebergs or other dangers, when it 
cannot be detected readily by other means. 

On an average, the thermometer falls about 1° for each 300 
feet of elevation above the surface of the sea. Were it pot for 
the great fluctuations in its indications, due to various causes, 
this might be availed of as a rough method of determining ver- 
tical hights. The determinination of the boiling-point of water, 
which depends upon the absolute density of the atmosphere 
and not upon the temperature, falling 1° for each 450 feet of 
elevation, affords a much more accurate means of approxi- 
mately determining hights above the sea-level. With a simple 
apparatus specially contrived for this purpose and a good ther- 
mometer, a degree of accuracy approaching that of the barom- 
eter may be attained. See HyPSomETER, 

In making thermometers, tubes are selected having as nearly. 
as possible a uniform bore throughout. A column of mercury 
an inch or less in length is then introduced, and the tube con- 
nected to a flexible india-rubber bag at each end. 

By means of screws, one bag is compressed while the other is 
expanded, and the mercury ia thus Seactpa forced from one 
end of the tube to the other, the space which it occupies at 
each part of the tube is noted, and, in graduating, the degrees 
at each portion of its length are nade longer or shorter in pro- 
portion to the length occupied at that part by this short col- 
umn of mercury; this preliminary process is called calibration. 

The required dimensions of the bulb are found approximately 
by weighing a measured length of the mercurial column, and 
computing the capacity of the bulb from the known expansion 
of mercury and its specific gravity. 

The bulb may be formed upon the tube previous to calibra- 
tion, or attached afterward. This is done by heating one end 
of the tube in the blow-pipe and forcing fn dry air from an 
india-rubber bag. 

For putting in the mercury, 8 smal] reservoir of paper or glass 
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containing mercury is fixed upon the upper end of the tube. | 
Heat is then applied to the bulb, which, driving out the air, 
forces the mercury to descend by atinospheric pressure. ‘The 
upper end of the tube is next heated and drawn out, realy to 
be hermetically sealed. The mercury is then boiled in the tube, 
its vapor driving out all traces of air, and, while in a state of 
ebullition, the tube is sealed by directing the flame of a blow- 
pipe against its upper end, which fuses the glass and closes the 
aperture. 

Another made of filling ia to heat the bulb and immerse the 
open end of the tube in a reservoir containing mercury. 

The freezing-point is determined by placing the bulb in finely 
peunded ice, from which the water drains away as it melts 
This temperature is fixed and iovvariable under all circum- 
atances., 

The boiling-point is obtained by placing the bulh in steam | 
having the same elasticity as that of the atmosphere ; a peculiar 
apparatus, devised by Regnault, being generally emploved for 
the purpose. As the teinperature of builing water varies with 
ditferent barometric pressures, it is necessury Chat a uniform 
standard should be assumed: this is taken at 30 inches in 
this country and England, or 70) millimetres in France ; and 
should the hight of the barometer vary from this at the time, a 
correction of the apparent boiling-point op the tube is Decessary 
to give the true hight of that point. 

At the Tower Manufacturing Company's establishment, 
Chester, Pa, the tubes, which are received in lengths of about 
one yard, are nicked and broken off to the proper length. The 
bores are then examined with a lens. and the tubes assorted into 
ten sizes, and then passed to the glass-blowers. Each of these 
is provided with an oil lamp anda puir of foot-bellows. Melt- 
ing the glass at one end, he blows it into a bulb proportionate 
in size to the bore of the tube by forcing in air from an india- | 
rubber ball applied to the other extremity, and while yet | 
hot be immerses this end in mercury, which, as the bulb cools, | 
rises and partially fills it. The tube is then withdrawn, and a 
short india-rubber tube attached to the open end; into this 
mercury is poured, and that in the bulb is boiled to expel the 
air, which rises through the mercury in the rubber tube, leav- 
ing the upper part of the bulb and glass tube filled with mer- 
curial vapor; as this condenses, the mercury in the rubber tube 
descends and takes its place; this tube is now removed, the | 
bulb hested, and the open end of the tube is hermetically sealed. 
The bulb aud lower part of the tube are then immersed in the 
water from melting ice, and afterward in baths at 62° and 92° 
Fah., and the hight of the mercury marked. The lengths of 
these spaces are carefully measured, and if they are equal the 
bore of the tube is assunied to be so, and the length of each 
degree laid upon the brass scale is the same; if otherwise, by | 
meins of a peculiar dividing-engine, they are lengthened or 
shortened to correspond with the variation of the bore. The 
figures and letters are next punched, and the plate is passed | 
laterally between rollers to remove the bur left by the tools, 
It fs then silvered and lacquered, the tube attached, and the 
whole inserted in its japanned caze. 

As to graduation, the Florentine Academicians took the cold 
of ice and snow for their zero, and the greatest summer heat of ' 
Florence for the upper limit of graduation. These being vari- 
able were inefficient. 

Boyle sugyested a fixed point obtained by thawing oil of an- 
ise-seed, as it wax, unlike ice, always procurable. 

Hooke sugyested freezing water as one point. 

Halley proposed spirit boiling as another point. 

Newton suggested the boiling point of oil, as the range would | 
be so much increased. He next suggested melting ice and boil- 
ing water as two points; the interval to be divided into an ar- | 
bitrary number of degrees which were to be continued up and 
down. These standards obtained general acceptance. 

The use of mereury in the tube was suggested by Halley, | 
about 1607. This fluid is very convenient for the purpose, as , 
having 8 range of over (00? Fah. between its freezing and boil- | 
ing points, and expanding very nearly unifurmly with equal | 
increments of heat. 

Fahrenheit ,a native of Dantzic, established asan instrument. | 
maker at Amsterdain, first practically carried out Halley's sug- | 
gestion. He divided the space between the freezing and boiling | 
points of water into 180°, and coimmenced the graduation of his 
scale at the point to which the mercury fell when the buib was | 
plunged intoa mixture of pounded ice and salt; this, producing 
the greatest degree of cold Known to him, he termed zero; and | 
as it corresponded to 32 of the 180 equal spaces between the 
boiling and freezing points of water, the litter was marked 32° 

Reaumur, about 173), using spirits of wine, adopted the freez- | 
ing and boiling points as the two standard points of his scale; | 
the space between these was divided into 5U°, and the former 
was assumed as the zero from whieh the graduations Were ex- | 
tended in each direction De Lue introduced mercury instead 
of the spirits of wine. 

This thermometer was in use in France until the revolution 
of 1789, but is now generally superseded by the Centigrade. 

Celsius, a Swedish astronomer, in 1742 divided the space be- 
tween the freezing and boiling points into 100° 5 this thermome- 
ter, Known in the North of Europe by his oame, and elsewhere | 
as the Centigrade, is that in common use on the Continent of | 
Europe, and is very generally employed in scientific investiya-— 
tions elsewhere. 


' mercury will raixe the index ft, which will 


Fahrenheit's ia almost wholly confined to the United States, 


Holland, and to Great Britain and her colonies. 


Delixle’s thermometer, used to some extent in Russia, has its 
yero at the boiling-point, and is gruduated downwardly, the 
freezing-point being at 15tP. 

To tind the degrees Fahrenheit corresponding to a given 


' nuinber of degrees Centigrade, multiply by 9, divide by 5, and add 


32 to the quotient; thus, 100 C. x 9¥—65= 180; 18) + 32 = 212. 


By a reversal of the process, that is, by subtracting 32 from 


Fahrenheit degrees, multiplying by 5, and dividing by 9, we 
tind degreea Centigrade corresponding to those of Fahrenheit ; 
thus, 212 — 32 = L8u; 180 xX 6 Y= 100. The same rule, using 
4 instead of 5, serves to change degrees of Fahrenheit into those 
of Reaumur and vice versa 

Among the varieties of thermometers may be cited the 

Air-thermometer; that of Santorio and Boyle. See ante, 
page 53, Fig 116. 

Halance-thermometer; an invention of Kewley, by which 
mercury inclosed in a balanced tube is caused to make one or 
the other of its ends preponderate, ip order to open and close a 
window or damper, See page 216. 

Barometrical thermometer; a form of boiling-point apparatus 
for mensuring hights, invented by Dr. F, Wollaston. See Hyp- 
SOMETER, Fig 2631, page 1100. 

Caemical thermometer; one so contrived that ite ecale Is kept 
out of contact with coloring or corrosive liquids when these are 
being tested. 

Clinical thermometer; one used for detecting the heat of the 
person. It is conveniently constructed to be applied to the 
surface of the skin, to the axilla, or in the mouth. See infra; 
also page 557. 

Differential thermometer; records differences, say the maxi- 
mum and minimum during the period of expusure. See Fig. 
1650, page 701. 

Electrical thermometer; an air-thermometer, designed to 


‘show the expansion of air when au electric spark is passed 


through it. 

Martne thermometer; one in which the lower part of the 
tube is protected by curved bars or otherwise, to prevent ita 
ee readily broken by rough handling. See Fig. dU064, page 

303. 

Maximum thermometer; one for recording the highest yomme 
attained during an observation. See infra; also page 1412. 

Mercurial thermometer ; the common thermometer, in which 
mercury is the measuring liquid. 

Mcetalline thermometer; one depending for ita action upon 
the expansibility of a single metal, or the inequality of expan- 
sion of different metals, as Breguet’s. See aleo PYROMETER. 

Aliniumum therinometer. See infra. 

Kegistering thermometer, See SeELF-REGISTERING THERMOM- 
ETER. 

The self-registering thermometer is provided with contrivances 
for indicating the highest or lowest temperatures occurring at 


_ tines or in situations where it is inconvenient or impracticable 


to observe them directly. 


See also page 2UY2, Fig. 4528; see 
Fig. 6352, 


| also THERMOGRAPIL; THERMETOGRAPH. 


Six's sel/-registering thermometer was in- 
vented in 1782, but has since been modified. 
It registers the maximuin and minimum 
temperature that may occur between obser- 
vations. 

a isa long bent tube having a bulb filled 
with aleohol which reaches to m; from this 
point mereury reaches to m!, above which is 
a second body of alcohol, which expands into 
an exhausted and hermetically sealed bulb 
17 are two indexes of steel, covered with glass, | 
and having pellets of enamel at theirends. A | 
briscle is wound around each index, 80 as to . 
enable it to hold its place in the tube unless | 
in adjusting it for an observation, which is | 
done by & magnet. 

In operation, each index is brought down 
by a magnet, 80 as to rest upon the surface of 
the mercury in its own leg of the tube. An 
increase of temperature after the adjustment 
will expand the alcohol and raise the index #; 
should the temperature afterward fall, the 
index will retain its place, the mercury fall- 
ing away fron it. Should the temperature 
fall, and the alcohol in bulb @ contract, the 


cling to the side of the tube, the alcohol How- 
ing past it. Graduations are attached to each 
ley. . 

Brookes’s self-registering thermometer ts 
used in the Greenwich Observatory, England, 
and consists of a zine case around the shaft, 
and a float on the surface of the mercury. 
On an arm attached to this float is thrown a 
ray of prepared light, which is thence directed upon a piece of 
sensitive photographic paper. The paper travels by clock-work, 
and upon it are shown the variations of temperature, the cross 
lines on the paper indicating time, as the motion is regular and 
the rate is known. 

A solid thermometer, to indicate temperatures higher than 


Stix’s Revister- 
Thermometer. 
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the boiling-point of mercury under one atmosphere (676° Fah.), | ing an attached needie at the lower end to traverse a graduated 
is called a Pyrometer (which see). arc. 
Spirit-thermometer ; one in which spirit is employed instead | Fig. 6857 is a dial-thermometer. The 
of mercury. case contains a double circularly bent 
Statical thermometer ; a kind of air-thermometer arranged strip of steel and brass, fixed at one end, 
to open and close a window or ventilator by the expansion and and having at the other a lever whose 
contraction of its contained air. See THERMOSTAT. _ longer arm carries a toothed sector work- 
For Rutherford's instrument, see THERMETOURAPH. ing into a pinion, to which a pointer is 
For Beck's instrument, see THERMOGRAPH. | attached. The unequal expansion of the 
In Phillips's mazimum thermometer, about }inch of mercury two metals under changes of temperature 
at the end of the column is separated from the rest by a minute | causes the pointer to traverse back and 
particle of air. This index is pushed along the | forth upon the arc. 
Fig. 6353. tube as the mercury expands, and remains in the Fig. 6353 is B fart’s pyrometer, con- 
same position, when the mercury contracts, thus | sisting of an iron bak lying in a groove in 
showing the greatest degree of heat to which the | a porcelain slab; one end of the slab 
instrument has been exposed. The separated por- | rests against the bottom of the groove, yo 
tion is returned to ite place by a jerking motion ; and the other moves an indicator outside Dtal- Thermometer. 
imparted tothe thermometer. The instrument, for | of the furnace. The expansion of the 
use, is laid or suspended in a horizontal position. | iron by heat is considerable, compared with that of the porce- 
Twining’s maximum thermometer is a spirit- | lain, and their difference measures the temperature. 
thermometer, having about } of the way up the In Leslie’s differential thermometer (Fig. 
tube a bulbous enlargement in which a globule of | 6859), two globes containing air are con- \~ 
mercury is lodged. This permits the spirit to flow | nected by a bent tube partially filled with \ 
past it in expanding, but when it again begins to 
fall, the globule is carried down with it, becoming Fig. 6858. 
elongated in the narrower bore of the tube; this is 
graduated each way from the bulbous enlarge- | 
ment; the number of degrees indicated by the . 
mercury on the lower scale, added to the tempera- Pyrometer. 
ture shown by the apirit in the upper part of the 
——,__ tube, gives the greatest heat reached. _ | liquid. When both globes are at the same temperature, the 
Troining’s A recent form of automatic registering and print- | liquid stands at equal hights in each branch of the tube; but if 
Thermome- ing thermometer consists of a glass tube bent in their temperature be unequal, the greater 
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ter. the forin of a siphon, the closed leg of which is Fig. 6859. expansion of the air in the more heated 
filled with alcohol and the open one with mercury. x globe causes the liquid in the opposite 
On the surface of the mercury in the open end there rests an, { ) C) leg to stand at a higher level. 


| 

ivory float suspended from a delicate ce, having platinum ‘ord’s . 6860 

wire attached to each end of the lever. When the column of mera Sereoecope AEN es 

mercury in the thermometer tube rises or falls from the effect Fig. 6360. 

of temperature, the platinum wires dip in small mercury cups 

underneath them, thereby causing a current of electricity to 

pass through one of two electro-magnets operating mechanism 

for giving motion to a fine micrometer screw. The motion of 

this screw elevates or lowers the balance, thereby breaking the 

circuit. Whenever a change of temperature equal to one tenth 

of a degree Fahrenheit occurs, the magnetic circuit is com- < 

leted, and the screw is moved a space equivalent to the change y 

n the hight of the mercury in the thermometer. At the same | um . 

time the clock-work moves the type-wheels indicating the tem- | pss 

perature, which is printed at the end of each hour on a slip of | Sema : 
per moving in front of them. A pencil held against a revoly- | Leslie's Differential 

ng drum also records a continuous curve, exhibiting at a Thermometer. 


glance the hight of the thermometer. 
analogous to the foregoing, the vertical branches of the tube 
Fig. 6854. | being shortened. An alcohol index remains at the center or 
if sero of the horizontal tube when the bulbs are of equal temper- 


emanates 


Rumford’s Thermoscope. 


aa but is pushed toward one or the other end when they 
er 


IST z 
, The two latter thermometers do not measure the absolute 
Mazimum Thermometer. temperatures, but serve to show the relative differences of heat 
between two objects in close proximity to each other. 
In Negretti and Zambra’s maximum thermometer (Fig. 6354) _ Casella’s minimum thermometer (Fig. 6861) has near the 
the tube is contracted near the bulb, so that the mercury is not | bulb acurved branch 6 of considerably larger bore than the 
withdrawn into the bulb by contraction, but remains at the tube a, terminating in a chamber cd. The branch } has an 


maximum indication of temperature reached during its ex- abrupt shoulder at d, and is connected 
posure. with the chamber by an aperture having 
Fig. 6855. 


Self- Registering Thermometer. 


\ 
Rutherford's self-registering thermometer (Fig. 6355) has a ' 
maximum and a minimum tube on the same plate. The first a diameter exceeding that of tubea. The instrument is ad- 
carries a amall piece of iron at the end of its mercurial column, justed for use by tilting it so as to expel all mercury from the 
pushed forward by expansion, but remaining stationary after | chamber, and suspending it in a horizontal position. The hight 
the mercury begins to contract; the lat- | of the mercurial column in tube a then indicates the tempera- 
Fig. 6356. ter contains spirit, in which is a small | ture of the surrounding air. When the temperature falls, the 
index of glass or enamel, shaped like a | mercury contracts in the direction of least resistance, along the 
dumb-bell. This retreats as the fluid | main tube a, the resistance offered by the shoulder d prevent- 
— contracts, until the lowest temperature | ing its passage into the chamber; but when again expanded by 
~ ix reached, at which point it remains, but increase of heat. the orifice connecting the tube d and the cham- 
S permits the fluid to flow past it during . ber, being larger than the bore of the main tube, offers less re- 
= expansion. _ sintance than the latter to the passage of the fluid, which con- 
= Breguet’s thermometer (Fig. 6356) con- ; sequently flows into the chamber, remaining stationary in the 
—— sists of a helix formed by soldering -to- | main tube, and indicating the lowest temperature to which the 
: f gether three strips, —silver, gold, and instrament has been exposed. 

platinum. The silver, which is most ex-| A very sensitive thermometer is formed by substituting for 
pansible, is placed on the interior, and the ordin bulb a tube coiled in spiral form, either flat or 
the platinum, as being least expansible, elongated, thus exposing a large surface of mercury in propor- 

on the exterior. When the temperature tion to its mass to the influence of the external heat. 
Breguet’s Thermom- rises the helix unwinds, and as it falls it At the Paris Exhibition of 1862 were exhibited a series of 
eser. contracts again, either movement caus- _ thermometers designed to show the relative absorbent powers 


Casella's Mintmum Thermometer. 


THERMOMETRIC ALARM. 
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of liferent colors for radiant heat. These were filled with alco- | tipped over on its axis, and the alarm sounded. See THERMAL 
hol tinged of different colors, and when exposed ALARM; THERMO-ELECTRIC ALARM ; THERMOSCOPE ; THERMOSTATIC 


from each other; but when removed from the 
their indications exactly coincided. 

Thermometers specially designed for clinical 
purposes have very thin bulbs, in order to render 
them more sensitive. 

ab are the surface and fever thermometers of Dr. 
Seguin. The former has a flat bulb, and is de- 
signed to be applied to the surface of the skin; 
while the latter may be placed in the axilla or 
other suitable place, or in one of the natural cavi- 
ties of the body. The natural temperature of the 
body is assumed as the zero point of the scale, and 
the graduations read in each direction from this 

int. 

: is Casella’s maximum clinical thermometer. It 
has a globule of mercury serving as an indicator, 
separated from the mer- 
Fig. 6363. curial column by an air- 

space. 
a b Cripp’s continuous self- 
registering thermometer 
has a glass bulb, rather 
more than an inch in di- 
ameter, blown on a tube 
12 inches long, and hav- 
inga bore of4inch. The 
tube is then coiled round 
the bulb in a close spiral, 
and two needle-pointed 
ivots are fixed to the 
ulb. When these pivots 
are placed in proper up- 
right supports, the ther- 
mometer swings freely 
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wheel. Enough spirit is 
now placed in the ther- 


—_— 


{ 


—— 
[ 
‘ 
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and about 4 inches of the 
) tube at 60° Fah. Mercury 
is introduced until 4 inch- 
es of the tube, above the 
spirit, is filled with it. The 
spirit is then heated to 
120° Fah. , which sends the mercury to within one quarter-inch 
of the extremity, and the tube is then closed, containing of 
course & minute quantity of air. The whole apparatus is placed 
in its supports. If the temperature falls and the spirit con- 
tracts, the mercury follows it, and the center of gravity is im- 
mediately altered. The thermometer accommodates itself to the 
change by a partial revolution upon its axis, the direction being 

posite to that in which the mercury moves. By the simple 
operation of the two forces heat and gravity, a positive mechani- 
cal motion is produced which is transmitted to a minute endless 
chain placed vertically and carrying a pencil. Facing the pencil 
is a vertical cylinder moved by clock-work and revolving once 
in 24 hours. This cylinder carries a strip of paper ruled with 
one hundred lines one twentieth of an inch apart, and each 
representing 1° Fah. Across these are twenty-four dark lines 
for the hours, and lighter ones for the quarters. To prevent 
friction from the movement of the pencil over the paper, the 
former is kept constantly one tenth of an inch from the paper, 
and a small striker taps it every five minutes, or oftener 
its point against the paper. The movement of the coiled ther- 
mometers, and therefore the temperature, is registered by a 
series of dots. 

A registering thermometer, designed to measure and register 
the temperature of ocean depths, of deep borings, or other in- 


| 


Clinical 
Thermometers. 


Coil- Chamber 
Thermometer. 


posed of a mercurial thermometer, curved in inverted 


indrical tube which contains the mercury is slightly bent at the 
zero point. The instrument is connected with a clock, on the 
lower portion of the dial of which is a supplementary hand 
pointing to the numbers 1 to 12. By placing this pointer at 
any determined number, when that hour is reached the clock- 
work causes the thermometer to revolve one revolution. 
effect of this is to break the mercurial column at the bent por- 
tion at 0°, and turn it into the other leg of the tube, where it 
remains, its hight indicating the temperature at the time for 
which the dial was previously set. 


Ther’mo-met’ric A-larm’. An instrument to 
release an alarm when a dangerous heat is reached 
in an apartment. A form of fire-alarm. 

A bent glass tube with a bulb at each end, one of which with 
a part of the stem contains ether; the other with a part of 
the stem containing mercury and open to the external air. 


The tube is poised on its center by gravity. Should the tem- 
perature be raised by the presence of fire, the ether would be 


light to an apartment of uniform temperature, | 


| 


| 


ee 
like a delicately balanced | : 
action takes place when the temper- 


mometer to fill the bulb, | 


. side by side to a common radiant source, all differed | ALARM. 


Ther’mo-met’ric Steam-gage. 
which indicates the amount of press- 
ure in a boiler by the amount of ex- 
pansion of a fluid at the temperature 
due to the pressure. 


In the example, the reservoir B, contain- 
ing mercury, is inclosed in a steam-chamber 
Iconnected directly with the steam-space of 
the boiler. The mercury rises in the glass 
tube £, which has a scale directly indicating 
the pressure in pounds. The reservoir B is 
coated with copper or other suitable ma- 
terial, to prevent steam from penetrating its 
walls and condensing inside. 

Ther’mo-met/ric Ven'ti-la- 
tor. <A modification of Arnott’s 
chimney-valve. It consists of a cir- 
cular disk, like the throttle-valve of 
a steam-engine, accurately balanced 
onaspindle. On one side of the disk 
is an Inverted siphon, with a bulb at 
one end and open at the other. The 
lower portion of the siphon-tube con- 
tains mercury and the bulb contains 
air. Any increase of temperature 
expands the air in the bulb, de- 
presses the mercury, and disturbs ¢ 
the balance of the valve, which opens 
and allows air to pass. The reverse 
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ature falls. 
Ther’mo-mul’ti-pli-er. An in- 
strument invented by Nobili for 
measuring small variations of tem- 
perature due to radiant heat. Its 
action depends on the fact that ther- 
mo-electric currents are developed 


\ 


by two metals whose opposite junc- ‘ee Ga 
tions are exposed to different degrees , 


of heat. The pile employed consists of alternate 
plates of bismuth and antimony. 
As improved by Melloni, these are arranged side by side so as 


to form a square bundle, the ends of which are the alternate 
junctions of the elements. These are contained in a copper 


| case a, having covers at each end, which may be removed to 


driving | 


| 


accessible places, or of any locality at any desired time, is com- | 
V-shape, | 


and fixed on a scale graduated to Fahrenheit degrees. The cyl- | 


The | is : 


Fig. 6365. 
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Thermo- Multiplier. 


expose that part to heat. The terminals of the pile are con- 
nected by metallic rods 6 l’, with wires leading to a galvanome- 
ter c. When a beam of radiant heat strikes the pile, an electric 
current is produced, the amount of which is determined by the 
galvanometer. 


Ther'mo-scope. An instrument for indicating 
relative differences of temperature. The term was 


expanded, the mercury driven into the bulb, the instrument | applied by Count Rumford to an instrument invented 


THERMOSCOPE. 
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by him, and similar in principle to the differential 
thermometer of Professor Leslie. See DIFFERENTIAL 
THERMOMETER. See also Fig. 6360. 

Any instrument which shows variations of tem- 

rature, whether or not it indicates the actual dif- : 
erences, is sometimes called by this name, including | 
the thermometer. Such were those of Galileo, who 
in 1593 constructed thermoscopes, which were de- 
pendent concurrently on changes of temperature and 
on variations in the pressure of the external air. 
These were probably similar to the aérometers of the | 
Spanish Saracens. 

As early as 1641 observations of temperature were 
made at regular intervals with spirit-thermometers , 
similar to our own. 


Barker and Mayer’s thermoscope, August 26, 1873, is designed 
to indicate in a manner to be readily discernible to the eye the 
existence of excessive heat in journal-bearings, ete., and also 
the proper degree of heat to be employed in various processes in 
the arts. For this purpose two compounds are used. The first 
is produced by adding a solution of copper sulphate, mixed with 
sulphurous acid, to a clear solution of hydrargyro-iodide of 
potassium ; the resulting red precipitate is washed, dried, and, 
by means of suitable varnish or other agent, applied directly or 
mediately to the object. ,It changes color at about 160° Fah., 
but resumes its natural color when the temperature is reduced. 

The second is a bright yellow silver precipitate, produced by 
adding a solution of silver nitrate to the hydrargyro-iodide so- 
lution above. 

For many purposes the compounds may be applied to card- 
board, leather, or thin metal, and by this means attached to 
the object. 

Marcy’s thermoscope consists of a thin copper tube of very 
small bore, and having a bulb at one end. This is inserted 
within a glass tube, fixed on the periphery of a wheel to which 
it corresponds in curvature. The tube is hermetically sealed at 
one end, and in it is poured a certain amount of mereury, which | 
assumes the lowest position in the tube. The axis of the wheel 
carries a hand which serves as a pointer on a graduated index, 
and the wheel is balanced on knife-edges. The instrument is 
particularly designed for experiments on animal heat; the bulb 
of the copper tube being applied to any part of the body, the 
contained air expands, displacing the mercury and causing a 
movement of the index. On being applied to a cooler part, or 
being cooled by water, the index is caused to move in a reverse 
direction. 


by the number of 
revolutions re- 
quired to effect a 
certain elevation in 
the temperature of 
parts of the appa- 
ratus. 

A cylindrical 
block a fixed on a 
spindle revolves 
between two shells 
de, fitting the cyl- 
inder,: to which 
they are pressed 
by weighted levers 
JA. The quality J] 
of the lubricantis | 
tested by observa- 7% 


Fig. 6366. 


Stapfer’s Apparatus for Testing Lubricants. (Side Elevation | 
anu Partial Section.) 


tion of the heat generated by the friction of the opposing sur- 
faces. The upper shell d is held down by the weighted lever /, 
which is jointed to the upper end of the standard g, the lower 
shell ¢ being pressed upward by the weighted lever h that rests 
upon a fulcrum att. The shells are prevented from revolving 
with the cylinder by pina in the levers engaging in slots formed 
in lugs on the shells A metallic cistern 7 containing mercury 
is attached to the upper shell, and the bulb of a thermometer 
k, being immersed therein, indicates the temperature to which | 
it has attained. 
A band-wheel m is mounted on the spindle, and the worm o 

formed on the spindle drives a train in the counter a, which : 


See AFROMETER. | 


Figs. 6356, 6357, are Stapfer’s apparatus for testing lubricants 


_it cools us rapidly or slowly 
- irrespective of the nature of 


_ termine that cooling. The 
i three great factors which 


| the actual temperature, the 
' Moisture of the air, and its 


bodies. The first of these 


accepted as indicating rela- 


registers the number of revolutions. The counter is attached 
to the standard c by two screws, indicated at p p. 
In another application of the machine, the 
band-wheel is fitted to revolve loosely on the §f 
spindle, and through its engagement with 


| the sliding-clutch g, imparts motion thereto. 


The clutch is changed in and out of gear with | 
the band-wheel by the fork-lever 7, which is | 
mounted on a stud carried by the bracket s, | 


and is acted upon by a spring ¢ that tends to | 
throw the clutch out of gear. The clutch is | 


WS 


Stapfer’s Lubricant- Tester. ( Vertical 


retained in gear by a catch on one arm of the bell-crank lever 
u, where it engages with a projection on the lever r. The other 
arm of the bell-crank lever is connected with the armature of 
an electro-magnet v in such & manner that so long as the arma- 
ture is not attracted by the magnet, the clutch remains in gear, 
and the cylinder @ consequently continues to revolve. A bat- 
tery is connected with the magnet and with the upper end of a 
thermometer z, and the glass tube thereof forms a break in the 


circuit. 
The mercury of the thermometer contained in the metallic 


‘ clatern y fixed to the shell d rises with the increased tempera- 
| ture of the shell, caused by 
: the loss of the lubricating 
_ properties of the oil, until it 


Fig. 6368. 


touches the end of the wire 
z that projects into the tube. 
The mercury then ferves 
to make the circult, and the 
armature is attracted, raising 
the catch from the projection 
of the leverr, and the spring 
t forcing back the said lever, | 
the clutch {s thereby disen- 
gaged, and the rotation of 
the cylinder ceases. See also 
THERMO-ELECTRIC ALARM. 
Fig. 6368 is a thermoscope 
of peculiar construction, for 
meteorological purposes, the 
invention of J. W. Osborne 
of Washington. The object 
of this instrument is to give 
expression to the te 
of all the climatic influences 
which tend at any time and 
place to affect the normal 
temperature of the body, or 
to modify the demand on it 
for the physiological produc- 
tion of animal heat. As warm. 
blooded animals, we are con- 
stantly losing just ars much 
heat as we make, and there- 
fore in estimating weather or 
climate, we speak of it as 
cold or hot in proportion as 


the several causes which de- 
affect us thermically are 


motion as wind over our 


Ti 


alone is all but univerrally 


Osborne's Esthermoscope. 


tive temperatures affecting 

animal life. A little reflection will show that it does not do so 
in reality, playing often quite a subordinate part in determining 
the sensible heat or cold which we experience. A so-called tem- 
perate climate, for instance, will. if windy, cool us faster than a 
cold and froaty one when perfectly still; and a summer temper- 
ature of 90° is fresh and pleasant if dry and breezy, while it is 
almost unendurable if thoroughly moiet and free from wind. 


THER MOSIPHON., 
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This instrument, shown at Fig. 6368, consists of an upright | 
standard of heavy brass tubing a, about six feet high, from 
which several horizontal brackets extend. One of these 6 carries 
@ ring ¢, from which hangs a cylinder of ‘“ bond," or bank-note 
perer d, 10) millimetres diameter, and 150 long (about 4 x 6 | 

nehea), The lower end of this is closed by a very thin brass | 
disk, the paper being attached to it and to the ring above by | 
strong rubber bands, or very thin clumping-rings of braas. The 
arin ¢ with the upright wooden pin is used to stewly the cylin- 
der when exposed to the wind, or while moving the instrument. 
The bracket fcarries a thermometer, the bulb of which is about 
the center of the cylinder. This cylinder is usually full of cold 
water, but when an observation is to be made, its temperature 
is raised to blood heat, or higher, if desired, in the following 
manner: the copper vessel g, being partly filled with hot water, | 
is then elevated above the cylinder, so that the hot water Hows | 
in by pipe A, and the cold water flows off by the tube ¢ into the 
receptacle 7. In this way, by simple displacement, any de- 
sired temperature can be reached with facility. The cylinder is 
shown in section at &. To maintain the water at an eyuable 
temperature throughout, an agitator, consisting of a spiral rib- | 
bon, is made to rotate by means of the horizontal pulley m, 
driven by the clock-work J, while from the disk below three 
stationary blades rise perpendicularly, which serve to hold the 
water from revolving, and force a current to descend the sides , 
and rise in the center against the bulb of the thermometer, 

The temperature of the water having been raised to blood | 
heat, or any other point fixed upon, the time in seconds which . 
each degree takes to fall is nuted by means of the spring-back | 
stop-watches, on the arm n (which also carries the ordinary wet 
apddry bulb thermometers). These watches are so connected 
that the movement required to stup one starts the other ; 
whereby a series of intervals can be measured and recorded, 
each from zero, with perfect accuracy. We thus get the rate of | 
cooling of the mass of water (weighing nearly three pounds) for | 
a series of six or eight degrees, from which a single expression 
can be calculated. 

It will be seen that the cvlinder is subjected to influences 
similar to those which act upon the huinan body. The paper 
of which it is made is quite porous, enough to adinit of evapo- 
ration analogous to that from the skin aud lungs. It is cooled 
by this, and by radiation and convection, as the body is cooled. 
The rate at which it cools furnishes therefore an expression of , 
the intensity of the aggregute thermal effect, comparable with | 
that experienced by the human body, and proportional for the 
same or similar instruments at different times and places. The | 
very obvious necessity for the information sought when once 
pointed out, and the difficulty of obtaining it, give to this in- ° 
vention a peculiar interest. 

Fig. 6309 is an instrument devised by Dr. Seguin of New York, 
to be used in diagnosis. It is intended to detect variations of 

temperature of the body and the rate of radiation | 
Fig. 6369. going on therefrom, It consista of a gleas tube seven 

uches long, with & minute bore open at one end, and 
terminating at the other in a bulb. An adjustable | 
scale is attached to the outside of the tube. 
pare it for use, immerse the bulb in hot water, which 
rarefies the air inside. The open end is then plunged 
into cold water and quickly withdrawn, when a drop 
or two will be found to have eutered the tube. This , 
forms a water indez, which should become stationary | 
within an inch or two of the bulb. If it falls into the | 
bulb, or does not approach it sufficiently, too much | 
or too little heat was applied in the first instance, 
and {it will be necessary to jar the water from the 
tube and try again. When the index is provided, 
adjust the scale, bringing its lowest figure on a level 
with the top of the column of water in the tube, and 
it is then ready for use. It may be applied to any 
part of the surface where disturbance of temperature 
is suspected. Itis said to give, by contact, indications 
of the volume of heat escaping by radiation, and the 
velocity of loss; and by blowing on the bulb, to in- 
dicate the degree of combustion that takes place in 
the lungs. 


Ther’mo-si’phon. A siphon attach- 
Seguin’s ment to hot-water heating-apparatus, in- 
Thermo vented by two engineers, — Kewley of 

seep London, and Fowler of Devonshire, Eng- 
land. They found that the circulation of the water 
was greatly increased by passing it through the two 
legs of a siphon, especially when the tubes were ir- 
regular in point of horizontal direction, and both 
above and below the level of the boiler. See Loudon’s 
‘¢ Encyclopedia of Gardening,” London, 1834, page 
597. 


| 
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Ther'mo-stat. A self. acting apparatus for regue | apartment the temperature of which is to be regu 


lating temperatures, 
The halance-thermometer is poised horizontally on 
an axis, and so arranged that as the mercury con. | 


tracts or expands in the tube on either side of the, 


To pre- f 


i verse effect. 
form, the lower end of the 


’ by heat closes its mouth. 


comes excessive, a spring composed of two metals, 


mean temperature for which it is adjusted, one end or 
the other of the thermometer will tip up and actuate 
a device whereby the heat of an apartinent or green- 
house is increased or diminished, as the case may be. 


One form war invented by Dr. Cummings of Chester, Eng- 
land, and used to open and shut the windows of hot-honses A 
balance-thermometer, patented in England in 1816 by Kewley, 
was employed to open and shut doors. 

An electrical thermostat consists of an ordinary mercurial 
thermometer, provided with a plutinum wire connecting with 
the mercury in the bulb. Through the other end of the tube 
is inserted another platinum wire capable of being elevated or 
depressed. These two wires are in connection with the poles of 
a battery, and in the cirvuit is an electro-maguet whose arma- 
ture controls the opening or closing of a valve for the admission 
of het air. If it be desirable that the temperature of the air 
should not rise above a certain temperature, say 60° Fah., the 
free end of the movable wire is brought to the required number 
on the tube. When the heat is such as to cause the mercury 
to rise to that degree, the electric circuit is completed, the ar- 
mature closes the hot-air valve until the temperature is dimin- 
ished, when the circuit is broken, and the valve agnin opened. 

Other forms of thermostat are adapted to open and close the 
draft openings of furnaces to regulate the admission of fresh air 
to the fire, and Insure a uniformity of combustion. 

Dr. Ure, about 1830, contrived a thermostat, the action of 
which depended on the unequal expausion of two metals by 
heat, for regulating the safety-valves of ateam-enginea. 

A self-acting statical damper or hest-regulator was invented 
by Dr. Cummings many years since, and was designed asa mode 
of opening windows and ventilators in apartments by the vari- 
ations in the temperature of the included air. 

The sash is hung upon centers, so as to oscillate readily, and 
a cord passes from it to an areometer tube, which is partly 
charged with quicksilver, and has a body of included air in a 
bulb at top. The open lower end is plunged in a cup of quick- 
silver; andag air in the bulb is expanded or contracted by heat, 
the weight of the suspended tube and bulb becomes relatively 
less or greater by the variation in the quantity of quicksilver 
contained, causing the tube to rise or fall, and so operate the 
sash or valve. 

The name thermostat was first applied by Dr. Ure to an in- 
strument patented by him in 1831, in which the bending of a 
spring composed of two unequally expansible metals, as steel 
and brass, was made to control a valve or damper. 

A thermostat was applied by Bonnemain of Paris, Jn 1777, 
to his calorifere, by which he heated buildings. The heater 
consisted of a boiler with an ascending hot-water pipe, which 
coursed through the stories or apartments of the house, and 
then descended again to the boiler with its contents compara- 
tively cooled. He heated an incubator in this manner. The 
variation of temperature seldom exceeded 4° R. See B, Fig. 
26656, page 1178. 

The thermostat was inserted In the boiler, and acted upon the 
door of the ash-pit soas to regulate the admission ofair to the fire. 

It depended upon the unequal dilation of different metals by 
heat. It was formed of a bar of iron screwed to one of brass, 
inclosed in a leaden tube terminating in a ring of brass and 
plunged into the boiler. The dilation of the leaden tube had 
the effect of drawing upon the rod and bringing the ring in con- 
tact with a claw at the short end of a bent lever communicating 
by a wire with the ash-pit door, which acted as a damper. 

Fig. 6370 shows a form appiied by Dr. Arnott to 2 
hia stove. a4 isa curved tube containing mercury Fig. 6870. 
in the bend 4; the end a is inserted in the com- 
bustion-chamber, and as the contained air is ex- 
panded by heat, the mercury rises in the outer leg 
of the tube, carrying with it the float ¢, connected 
by a rod to the frame d, from which is suspended a 
wire carrying the valve f, which closes the opening 
of the pipe ¢ by which air is supplied to the com- 
bustion-chamber. A fall of -- 
temperature produces the re- 

In a simpler 


Cf 


tube e is brought into proximity to a funnel- | 
shaped reservoir of mercury, which on expanding | 


In Tamkin's automatic damper (Fig. 6371), a 
disk turning on an axis is placed in the flue; the ‘ 
disk is weighted on one side so as to hang ver- , 
tically when the heat is low; but when this be- 


as copper and iron, having unequal rates of ex- 
pansion, becomes bent, so as to impinge against 
the damper and partially close the opening. 

In Dr. Sternberg's electro-magnetic regulator (Figs. 
6372, 6873), a thermometer B ts suspended in apy 


dany 


Arnott's 

a portion of the tube prolonged below the bulb. Thermostat. 
An adjustable wire 4 slips through the open upper 

extremity of the thermometer stem, and its end is thrust down 
the tube. The wire passes between adjusting rollers, by which 


lated. A platinum wire a is hermetically sealed in 


THERMOSTAT. 
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THERMOSTATIC ALARM. 


it is raised or lowered until its end stands at any 
desired degree of the scale. By means of bind- 
ing-serews, the wires a 4 have electric commu- 
nication with the wires ¢ d, which pass to the 
furnace or heating-apparatus, and are there con- 
nected with the apparatus by which the valve 
or damper is operated. A battery-cup is inter- 
posed in the circuit at any convenient locality. 
When the heat of the room in which the ther- 
mometer hangs 
meet the point of the adjustable wire,an electric 
circuit is completed, passing through the helix 
of a temporary magnet, causing its armature to 
be attracted, moving a lever by which the valve 
or damper is closed. This diminishes the heat 
of the roum, and causes the mercury to fail be- 
low the point of the wire. The circuit being 
thus broken, a spring withdraws the armature 
from the electro-magnet and opens the damper. 

Pressure of steam may be regulated by mak- 
ing the steam-gage act as a regulator, the élec- 


Tamkin's tric circuit being made and broken by the 
Automatic needle of the steam-gage dipping in a cup of 
Damper, mercury. This may be arranged either to gov- 


ern the supply of air admitted to the furnace or 
a valve by which steam escapes from the boiler. A modification 


Fig. 6372. 
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Sternberg's Electro-Magnetic Regulator. 
of the apparatus, in which the rising and falling of a float opens 
and closes the circuit, may be em- 

Fig. 6373. 


upper wire is fixed to a certain 
graduation in the tube is used for 
immersion into liquids or gases 
_)| which are to be maintained at a 
| given temperature. 
Wiison'’s thermostat for steam- 
heaters (Fig. 6874) has a compound 


rass and steel, which bends by the 
unequal expansion of the two metals 
by increment of heat, and thus 
stops the steam induction-aperture 
| &. Hisadyusting stop-valve screw. 

Watkins combines a compound 
metallic stripa with a closed tubular 
oY) case m by means of an insulating 
base } anda metallic conducting-cap 
Zand indicator set-screws nn, where- 
by, by the expansion or contraction 
of the compound metallic strip, a 
galvanic circuit may be closed or 


Sternberg’s Thermometer. 


cally by a cork and sealing-wax /. The 


causes the mercury to rise and | 
_eury, being in continuous Contact with 


_ winding up a signal-apparatus by its movement; or it may 


| 


} 


| 


| 


opened at any required degree of heat to operate a fire-alarm 
telegraph-instrument. 

In Guest's electrical thermostat (Fig. 6376), the circuit is 
closed by the rising of a column of mercury in a tube, so as to 
touch the upper wire d. The instrument has a bulb a with an 
expansion-tube 6, surrounded by an 
outer vessel c, which is closed hermeti- 


end of the wire e passes through this 
outer vessel and the bulb into the mer- 


it, the action of the instrument being 
thus not disturbed by the changes of 
temperature and access of air. 

Whenever the temperature shall rise to 
the degree to which the thermometer is 
adjusted, the mercury will rise in the 
expansion-tube, and, coming in contact 
with the wire therein, establish the cir- 
cuit and produce the alarm. 


Ther’mo-stat/ic A-larm’. A 
device to give a signal when a 
certain temperature is attained ; 
used as a fire-alarm or as warning 
of the heating of a journal, ete. 
See TEMPERATURE - ALARM ; 
THERMOSCOPE ; THERMO-ELEC- 
TRIC ALARM ; etc. 

Fig. 6377 operates by the action of 
the thermal bara upon the trigger g. 
Whenever lineal expansion takes place 
in the thermal bar a, its upper end 
being rigidly fixed to d 
by the screw-threaded 
shank, such expansion 
acts directly and en- 
tirely upon the lever ¢ 
and through it upon Fs 


sume the 
shown in dotted lines, 
and releasing g. g May 
be the trigger or de- 
tent of any suitable 
alarm-apparatus, releasing a wound-up signal-apparatus, 
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Wuson's Thermostat. 


simply acircuit, closing or breaking, serving 
bring together the two 
springs i and & attached 
to insulating-blocks m m, 
which springs form the ter- 
minals of a battery-circuit, 
as represented by the wires 
p mn, in which circuit is | 
placed any suitable electric 
apparatus. 

Fig. 6378 shows the ap- 
plication to a _ portable 
thermometer of an alarm- 
bell operated by the closure 
of an electrical circuit @e- 
rived from a battery con- 
cealed in the base, the cir- 
cuit being normally open 
but closed by the rising of 
the mercurial column to 
any predetermined degree 
of the scale, according to 
the degree of temperature 
required. The operation is 
as follows: the wire A is = Uf 
represented as extending ; = 
down thestemofthether- Watkins's Electrical Thermostat. 
mometer to the point on 
the scale marked 25°. The mercury in the stem stands at about 
15°. While this remains the case the circuit is open, and the 
armature m is not in contact with the poles of the electro- 
magnet. But when, by reason of increased temperature, the 
mercury in the stem rises to the point marked 25°, it comes into 
contact with the end of wire A and closes the circuit, which 


late made of two metals, say Of oo .ces the armature m7 to be drawn into contact with the elec- 


tro-magnet /and an alarm to be sounded upon the bell ¢ by 
the hammer p. When the temperature falls below 25° the cir- 
cuit is 7 broken and the armature is drawn away from the 
magnet by the spring-arms na, A second hammer, attached 
to the armature, may be arranged to strike the bell when that 
fall of temperature occurs. A continuous alarm, if preferred 
can be arranged to be operated by the closed current in any of 
the well-known methods. By sliding the plate d up or down, 
the end of the wire 4 may be made to coincide with any desired 
point on the scale, and the alarm will be sounded when the 
temperature reaches that degree. 


Ther'mo-type. An impression (as of a slice of 


Digitized by 


~~ 
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tains the mordant or dye, in some cases, and forming 
a vehicle therefor. 

Thick’ness. (Foundry.) That application of 
loam in loam-molding which represents the metal, 
and which is afterward knocked away to leave space 
for the same. 
| Thick’ness-ing. (JM ood-vorking.) Reducing 
| boards or pieces to an even thickness ready for dress- 

ing to shape. 
ick-set. 1. (Falric.) <A_ stout, twilled, 
| napped cotton cloth. A kind of fustian. 
| 2. (Husbandry.) Thorn-bushes used in hedging, 
in England. The thorn does not succeed so well 
‘here. One or two of the American thorns are better 
i here than the English hawthorn, but are far from 
| satisfactory. 

Thick-stuff— (Shipbuilding.) All plank above 
four inches in thickness. 

Thief-tube. <A tube for withdrawing samples 
of liquids from casks, ete. A sampling-tube ; a ve- 
linche. Some burcttes, pipettes (see Fig. 3750), and 

| dropping-tubes are made on this principle. 


Guest’s Electrical Guest's Thermostatic | Thill, 1. (Vehicle.) A shaft. One of the two 
Thermostat. Alarm. , side pieces by which one horse is hitched to a 
vehicle. 


wood) taken by means of wetting with dilute acid, | 2. (Mining.) The floor of the mine. 


pressing on the object, and subsequently heating the Thill-coup’ling. A device for fastening the 
impression. ; 4 shafts to the fore-axle. 
‘baude. (Fabric.) (Fr.) Cloth made from| ordinary mode of coupling (a) is by means of a screw-bolt 


cow- hair. to aclip on the fore-axle. This wears loose and rattles: hence 
Thib’et-cloth. (Fubric.) <A camlet made from: inventions have been brought forward to improve the mode of 
ry goat's hair. a ae tented contri es, as b, depend upon the insertion 

ie ack Thi/ble. A skim- dl fa of the tnill frctae ie 


; | of a plug behind the pin of the thill, forcing it forward into the 
mer or slice. (Old | hook which is attached to the clip. 
English.) c nee - a key a gabe Fae = : sagt for ae 
" screw-bolt, and occupying a position, without spec 
Thick-and-thin ‘ adaptation of the other parts. 
Block. (Nautical.) — d is Bridget's coupling. The set-screw beneath the socket- 
A block having two plate and elastic pad raises the thill-iron against its pivotal pin 


sheaves of unequal and prevents rattling. S 
size, in the same ig. 6380. 


; plane. A fiddle-— 
"| block. e 
Thick’en-ing. ' 


(VCaltco-printing.) 
Paste which con- 


Fig. 6879. 


Thill- Couplings. 


e. The thill-iron is swiveled by a cross-bolt in the head of a 
' pin, which is set in a vertical socket in front of the axle-clip, and 
' is clamped by a set-acrew. 

i fhas conical surfaces on the bolt and its socket, which bear 
against the sides of the thill-iron and prevent rattling. 

g is McDermott’s ; between the jaws of the coupling is a bush- 

ing of anti-friction metal provided with a flange, leaving an 

a opening between it and the Jug, and with a tubular projection 

or socket, whereby dirt will find no lodgment and rattling be 

Thief- Tube. prevented. 


THILL-JACK. 


Ak. The clamp-hook or convex-headed cap is situated between 
the branches of the forked thill-iron, and forms part of a bolt 
which is secured in the jack by 

a put. 

t. An open ring bushing is 
placed around the bolt, and the 
loop of the thill-iron is bent 
around the bushing, which may 
be of rawhide. The end of the 
iron is bent around and trav- 
ersed by a temper bolt. 

j- The head of the thill-iron 
has a recess opening into the 
hole through which the bolt 
passes ; in this recess is a fric- 
tion-plate, which is pressed 


Fig. 6881. 


to prevent rattling. 

k. The thill-hook is placed in 
the clip, and the bolt inserted. 
The bolt, being turned half a 
revolution, brings the eccentric 
pin ¢ against the thill-hook, 
and forces the latter against an 
elastic pad ¢ in front of the clip 
The working faces aa! of the 
bolt turn in the eyes of the clip, 
as does also the collar A of the 
nut g, which prevents the re- 
turn motion of the bolt. 


Thill-jack. A tool for 
attaching the thills of a 
carriage to the clips of the axle. By means of the 
lever clamp the rubber, which is placed in contact 


Thill- Couplings. 


Thill-Jack. 


with the thills to prevent rattling, is compressed, so 
that the thills may be easily attached. <A shaft- 
coupling jack. 

Thill-tug. A leathern loop depending from the 
harness saddle to hold the shaft of a carriage. 

Thim’ble. 1. A frusto-conical metallic sheath 
used to protect the end of the finger in sewing. 
Seamstresses use a thimble having a rounded end 
with numerous small pits or indentations. Those 
used by tailors, upholsterers, and needle-men gen- 
erally are open at the end. 

The name is said to have been derived from thum- 
bell, having been first worn on the thumb, as the 
sailor's thimble still is. It was introduced into 
England from Holland in 1605, by John Lofting, 
who manufactured them at Islington. 


Thimbles of bronze, exactly like the modern, have been found 
at Herculaneum. e 

The thimble is sometimes utilized as a tool-holder. The ez- 
tension thimble of the dentist is a prong on the end of the 
thimble, used to reach into the mouth to hold the foil ora 
compress, while operating on the teeth. 

The bur thimble has an open ring for the index or middle 
finger, and a socket attached, In which rests the end of the drill 


ndle. 
The hand-shield used by sail-makers and saddlers is called a 


lm. ; 

Silver thimbles are made from coin-silver, cast into ingots, 
and rolled into sheets, from which circular disks are cut by 
stamping; these are then placed over a circular opening and 
subjected to the action of a plunger. The end, side, and rim 
are turned in a lathe, where they are also polished by a round 
steel rod dipped in oil. 

The ornament near the rim Js impressed by means of a rapidly 
revolving steel wheel; a second wheel forms the ornament near 
the middle. A third wheel provided with points makes the in- 
dentations on the side and end. The inside is then polished in 
a similar way to that employed for the outside. The thimbies 
are finally boiled in soapsuds to remove the oil, and then brushed. 

Iron thimbles for sewing are raised by stamping with five or 
six blows, between as many pairs of conical dies, which are suc- 
cessively more and more salient. The metal !s annealed be- 
tween each opcration. 
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againat the bolt by a set-screw | 


THIMBLE-SKEIN. 


: In Paris they are made from strips of thin sheet-irbn, which 

' js punched into disks about two inches in diameter; these are 

_ heated red-hot, struck up to the required depth, then placed in 

| the lathe, where the interior is polished, the outside turned off, 
the pits indented with a kind of milling tool, and a groove 
formed on the outside to receive the gilding. After being an- 
nealed and brightened, the inside is also gilt with a strip of gold- 
leaf applied by the pressure of a mandrel. A fillet of gold-leaf 
is similarly secured in the exterior groove. 


| 2. (Nauwtical.) An iron ring having an exterior 
groove worked into a rope or sail, for the purpose of 


receiving another rope or 
| alanyanl 
ro 
: (“72 : es cat 5 
4 \ : 
‘ 


3. (Machinery.) a. A 
sleeve or tube through 
which a bolt passes, and 
which may act as a stay. 

b. A ferrule to expand | 
a tube; specifically, a fer- | 
rule for boiler-tubes. 

4. A sleeve around a 
stove-pipe when it passes 

through a wall or ceiling. 
In Fig. 6383, the sliding- 
jaws in the face are capa- 
ble of embracing pipes of 
varying sizes, and the 
opening is closed by a 
shutter; a damper is 
placed in the rear end. 


A large eyelet. 
¢ ] Pane 


Thim’ble-eye. (Nau- 
tical.) An eye in a plate 
through which a rope is 
rove without a sheave. A 
dead-eye. 

Thim’'ble-joint. A : 
sleeve-joint, with an in- oe 
terior packing to keep the Su ESC EP EATS: 

, Joints of pipes tight during expansion and contraction. 
| The adjoining ends of the pi ait are turned true on the 
i outside, and have a thimble, or short cylinder of wrought-iron, 
| to inclose them, leaving only a small space for the current. A 
piece of tin ¢, or inner thimble, is in- 
terposed, and made to fit well to the 
turned parts of the pipes, which, un- 
der the influence of heat or cold, 
work forward or backward, like a 
piston in acylinder. In a range of 
pipes 120 feet in length, there isa L 
motion from expansion of three quar- 
ters of an inch; but the usual! allow- 
ance for the expansion of cast-iron 
pipes is one eighth of an Inch in 10 
feet, or ! 949 of their length. 

| Thim’ble-skein. (Vchicle.) <A sleeve over the 
‘arm of a wagon-axle ; distinguished from a strap- 
skein, which is simply a flat iron strip let into the 
wood of the axle-arm to take the wear from the wood. 
See also AXLE. 


In Fig. 6885, a shows a thimble-skein ; 5, the wood of the 
axle-arm, over which the skein is slipped; c, the box of the 
hub ; e¢, the nut on the screw at the end of the skein. 

The thimble-skein (Fig. 6356), at ita lower bearing surface, 
has a flat straight seat for the under side of the wooden axle, 
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Fig. 6884. 


Thimble-Joint. 


Thimble- Skein. 


THIRLING. 
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THRASHING-MACHINE. 


Snyder's Thimble- Skein. 


and has a gradual taper from its front to its rear end to facili- 
tate fitting to the axie. 

Thirl'ing. (Mining.) A worked space connect- 
ing the rooms of a mine. The rvoms are galleries 
proceeding regularly — in coal-mines — from the 
dip-head or main-level, and the unworked space 
forms a wall. By cutting gaps tn this wall at regu- 
lar intervals, the wall becomes a row of pillars, the 
said connecting workings are thirlings. 

Thir'ty-two. (Printing.) <A sheet of paper 
which folds up into 32 leaves or 64 pages. Usually 
written 32mo. 

This/tle-—dig’ger. A long narrow spade for cut- 
ting the roots of thistles below the crown of the root, 
and lifting them from the ground. See Fig. 5334, 

e 2251. 
ole. 1. (Nawtical.) A pin inserted in the 
nwale of a boat to serve as a fulcrum for the oar 
in rowing. They are arranged in pairs, the space 
between forming one kind of rowlock. Tholes are 
shown on the gunwales of ancient Assyrian boats. 
(Rawlinson’s ‘“ Five Great Empires,” Vol. I. page 
550.) Called also thowls, thule-pins. See Row- 
LOCK ; also Fig. 3360, page 1542. 

2. (Husbandry.) The nid, pin, or handle of a 
scythe-snath. 

3. (Architecture.) a. The scutcheon or knot at 
the center of a timber-vault. 

b. A place in temples where votive offerings were 
suspended. 

O/lo-bate. (Architecture.) A cupola, and a 
base ; that part of a building on which a cupola is 
laced. 

Thollus. (Architecture.) An appellation given 
to buildings of a circular form. Vitruvius uses it to 
signify the roof of a circular building. Now fre- 
quay applied to the dantern which surmounts a 

ome. 

Thong. A leathern strap or lash. 

Tho’ra-co-sco’pi-um. (Surgical.) A STETHO- 
SCOPE (which see). 

Tho’ri-um. A heavy gray metal which burns 
when heated in the air. 

Thor/ough-bolt. (Shipbuilding.) A bolt going 
through from side to side. 

Thor'ough-brace. (Vehicle.) A strong band 
or thong extending from the front to the back C- 
spring and supporting the body. 

Thowl. See THOLE. 


Thrash/ing-ma-chine!’. (Husbandry.) One for 


beating out grain from‘the heads. The normal form 
operates i wheat, barley, oats, rye, and timothy. 
Some modi 
clover-seed. 


fications have been made for flax and 


| — the flail, the drag, the wain, and treading by cattle. An- 
| other, not mentioned, was the ripe ; doura, sorghum, or flax 
| was thrashed by drawing across a comb-like instrument. See 
| Fig. 4341. 

| ‘The practice was, and is, to gather the grain to a spot which 
is exposed to the wind, and there lay floors of sheaves about a 
foot thick. As the grain in the sheaf is thrashed, it is heaped 
in the center of the circular track on which the operation is 
performed, awaiting a favorable day for winnowing. 

| Barley harvest preceded that of wheat in Egypt and Pales- 
. pue.end Boaz winnowed barley at his thrashing-floor when 
| u 


waited upon him. 
1. The thrashing by fiails was adopted for the more tender 
' kinds of grain. 


2. The drag was a frame of wood shod with fron (or sharp 
pieces of lava in Palestine) ; it was sometimes toothed, making 
it ‘a new, sharp thrashing instrument, having teeth.?? (Isaiah 
xii. 16.) This may have resembled the Roman tribulum, which 
| was a sled drawn by oxen. The driver rode upon it, 

8. The wain was a frame with a number of axles on which 
| were placed gangs of wheels. It was drawn by oxen around the 
| track on which the sheaves were laid. A man attended with a 


Fig. 6888. 
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Egyptian Movwre). 


fork to throw in the unthrashed straws and keep a full thick- 
‘ mess on the floor beneath the thrasher. Niebuhr and Thompson 
have described the process at length. It is as it has always been 
since the first record of such things. . 
| Varro (160 B. c.) describes a C nian machine which 
: traveled on rollers studded with fron knobe and having a seat 
for the driver. 
4. The tramping by cattle needs no particular description. 
The Hebrew law forbade the muzzling of the mouth of oxen 
while trampling out the corn. 


Fig. 6389. 


Tramping out Grain in Egypt. 


Dr. Thompson considers the thrasher made of a slab, studded 
| beneath, to be the common form of machine, and states that it 
| grinds the straw up into chaff; the latter makes the winter 
i feed of the animals, who know not hay. The arrangements 


In Egypt, the ancient modes of thrashing have been main- were similar when Gideon thrashed wheat by the wine-press 


tained till modern times. (See Fig. 4196.) Their wheat was 
bearded. 
* For the fitches are not thrashed with a thrashing instru- 


ment, neither is a cart-wheel turned about upon the cummin ; 


under the oak in Ophrah, 1249 8. c.; and when the Peace was 
, stayed at the thrashing-floor of Ornan the Jebusite (1017 B. c.), 
‘at the elevated epot afterward known as the hill of Zion, and 
| which was purchased by David for 600 shekels of gold as a site 


but the fitches are beaten out with a staff, and the cummin with | for the temple his son Solomon was to build. 


a rod. Bread-corn is bruised ; because he will not ever be thrash- 


Among the Romans thrashing was carried on jn similar 


ing it, nor break-it with the wheel of his cart, nor bruise it with . ways: — 


his horsemen.’ — Isaiah xxviii. 27, 28. 
We learn from Amos that the sheaves were carted to the floor. 


Four instruments of thrashing are mentioned in this passage, | 


. The ears or the grain in the straw, as it came from the 
| fleld, was thrashed by the flail ; 
2. Or trodden out by men or horses ; 


THRASHING-MACHINE. 2556 THRASHING-MACHINE. 


8. Thrashed by a tribulum, a loaded board shod with iron Fie 6392. 
bars and drawn by oxen ; 

4. Thrashed by a Punic wain, a frame supporting a rider and 
running on toothed rollers. 

Virgil recommends that the thrashing-floors be spaded up | 
and rammed down with chalk and cow-dung. Pliny advises | 
line slacked with the amurca of the olive to make a cement 

floor. Cow-dung and the marc of olives | 
Fig. 6390. are still used in France for preparing 
thrashing-floors. 

Thrashing in Lombardy is generally | 
performed by means of a fluted roller 
> __ (Fig. 6390) drawn around ip a creaier 


I! 
Ses 


TT track. 
Roller for Thrash- . alg of Herve or in Saxony, 
ing. 711 - 1771, invented a thrashing-machine he nae ae 
while working on the estate of Wusow, in | American Thrashing- Machine 


the service of the Prussian minister, Count de Podervils. We | . 
are not informed as to ita construction ; it seems to have given | thrashes easily, and without waste, at the rate of one bushel in 


‘ w many other | forty seconds, and turns out the grain perfectly clean and ready 

nenprirraian at Hig also Anvented a siren -ebepees ant mano? eal for market. It is therefore about twice as light in draught as 
Menzies made a machine in Scotland in 1732, and Stirling of the lightest of our machines of the same description : does as 
Dumblane another in 1758, but they do not seem to have been ; much if not more work than the best of them, and, with much 
successen. _ less power, dresses the grain, which they do not, and can be 
Meikle, of Tyningham, East Lothian, Scotland, invented a Profitably disposed of at leas money than our implement-makers 
machine in 1786, which is the type of modern thrashers. Men- charge. .... We build thrashing-machines strong and dear 
zies’s had a series of revolving flails, and Stirling's had a cylin- enough, and tremendously heavy either to work or to draw. 
der with arms upon a vertical shaft running at high velocity. | The American farmer demands and gets a machine which does 
Meikle invented the drum with beaters acting upon the grain in ; 20t ruin him to buy or his horse to pull about, which runs on 
the sheaf, which was fed between rollers. The English improve- | Coch and not wagon wheels, and which, without breakmg the 
ment was to make the beating drum work in a concave known heart of the power that drives it, yields the largest and most 
as the breasting, the grain and straw being scutched and rubbed satisfactory results. Nothing, therefore, can better illustrate 
between the two and carried to the shaker, which removed the the difference in mechanical genius in the two countries than 


j haff. a l t of aiso this grain-separator as compared with its British rivals.” 
fhitine tuce rd ona ale pi Linas Sree veneer It may be mentioned that the apparent perversity with which 


Fiz 6391 shows the Meikle machine, in which the grain in the British retain flat beaters instead of the teeth is that in 
the ie is fed from the board a between two fluted rollers to | many parts of Britain there is a profitable market for trussed 
the beater-cylinder ¢; thence passes to another beating-cylinder  8traw; the straw is leas broken by the beaters than by the 


g, which operates above a concave grating; a third cylinder pasha se pt ee lengths, and trusses more readily 


Fig. 6391. The American thrashing-machine has some char- 
, = | acteristics common to nearly all its machines. An 
—_ a a clined chute furnishes the sheaf, heads foremost, 


Sa | | oe | to the action of the radial teeth that are attached to 
a ay the skeleton cylinder, and are opposed to the teeth 


in the concave plates beneath. A straw-carrier ele- 
vates and discharges the straw, shaking out the grain, 
which falls into the well. A lifting screw elevates 
and forwards the grain and chaff from the well to the 
vibrating shoe that carries the dividing screens, 
which, with the aid of the blast from the fan in its 
rear, separates the grain from its accompanying 
refuse. The clean grain then falls into aeforwarding 
screw that discharges through a spout into a measure 
or 


Meikle Thrashing-Machine , 1786. 


raises and loosens the straw, which parts with its grain / through 
the concaves, and the straw is deliveredat&é. The circular rakes 
g and A were added in 1789 by Chillingham. In 13800, the fan- 
a Bae was added. 

The American improvement upon this consists mainly — be- 
sides numerous details which secure speed. lightness, and effec- 
tiveness — in having, upon the drum, spikes or teeth which pass 
between fixed spikes on the concave; the grain in the straw 


being subjected to a severe beating and rubbing action as it 7 ; , és 
get Giuiss betweed the two, blag carried bY the straw-carrier that elevates and forwards the straw, 


teeth of the drum. The latter is now usually a skeleton cylin- commonly discharging it on the stack, as seen in 
der of iron bars with sword-shaped spikes secured by threaded | Fig. 2570, page 1126. See also STRAW-CARRIER. 


tangs and nuts. The front edges of the spikes are rounded and 
ki grain ; The machine (Fig. 6893) has a thrashing-cylinder 0, a grating 
smooth, to: prevent bears oe ms te apikes Cf 1 p, & Slatted straw-carrier tw d, which has cogs ss beneath it to 


concave fave smooth eduvs presented: toward ce (oate me shake it as it passes over the rollersr r. The straw-carrier is 


for a similar reason. The English still adhere to the flat beat- : ; 
ers, like narrow wings or slats, placed longitudinally, and with ; driven by a pinion f from the side gearing, and the carrier is 


edges projecting outwardly from the drum. The Americans ad- 
here to the spiked cylinder. A fair trial between the two was 
had on the farm of Mr. Mechi, Tiptree Hall, Kelvedon, Eng- 
land, in 1853. The American machine was operated by the two 
persons who had shipped it from the United States ; one of them — 
was the present writer. The trial was conclusive. The Ameri- . 
can machine was driven by a portable en- 
gine of six horse-power, and averaged 64 
ushels of wheat per hour; 448 bushels of 
barley were thrashed in six 
hours, nearly treble the 
work of the English com- 
peting machines, and the 
grain in much cleaner condition. 
The editor of the London ‘‘ Times,” 
Mr. Mowbray Morris, himself wit- 
nessed the operation, and wrote as fol- 
lows in an editorial of the following 
day, November 1, 1853: — 
‘The machine, which is portable, 
weighs only fourteen hundred-weight, Thrashing- Machine with Endless Strave- Carrier. 


An elevator returns the tailings and unthrashed 
heads to the cylinder to be worked over. An end- 
less belt furnished with transverse slats, and some- 
times covered with an apron, takes the straw from the 
machine. Some machines are also provided with a 


/ 


allow the grain to fall out. 


THRASHING-MACHINE. 


tightened by the shiftable roller g. 
well by the conveyor ¢ 7 and discharged on to the screen k, where 
the blast from the fan ¢ meets it and blows the chaff over the 
end of the shoe, the grain falling into the concave b. whence it 
is removed by the screw conveyor x, which is axled on c. Heavy 
tailings fall inside the board v,and are caught in the tray é, 
discharged into the box o, raised by the couveyor n, and dis- 
charged by the spout z y into the cylinder case. aa are the 
stanchions of the machine. 


2557 


Grain is lifted from the | the same. 


In Fig. 6394, the features are similar in most respects, but 
differ in the shape somewhat. It also has a beating-cylinder to 
lighten up the straw as it comes from the thrashing-cylinder, to 
The straw-carrier consists of sus- 
pended oscillating frames with teeth ; these move in two gangs, | 
one set alternating with the other, and shoving the straw for- 
ward step by step. 

The English thrashing-machines are driven by en- 
gines of from 4 to 6 horse-power. The feeding-rollers | 
are 34 inches in diameter, and make 35 revolutions 
per minute. The straw-rakes have the same diame- 
ter, and make 30 revolutions per minute. The drum | 
has beaters, formed by slats on the ends of radial 
arms, differing in that respect from the American 
thrashing-machines, which usually have skeleton- 
cylinders armed with radial 
teeth. The mode of feeding 
in the English machines also 
differs from ours. The sheaf, 
with us, after cutting the 
band, is spread upon the in- 
clined feed-chute by the per- KL. 
son who is feeding, and passed 
gradually into the throat of © 
the machine, head ends first. 
In some of the English ma- 
chines, the straw is fed in 
broadside on, to prevent the 
breaking of the straw; by this 
means, only a part of each 
beater acts upon the ears. 
Other machines, as above re- 
marked, have rollers which 
carry the grain in the straw from the feed-board to 
the thrashing-cylinder. 


The diameter of the English drum is 3} feet, and it makes 300 
revolutions per minute. While it has nearly double the diam- 
eter of our thrashing-cylinder, it has only about one fourth of 
the number of revolutions. The space, therefore, is about 


Fig. 6395. 


THRASHING-MACHINE. 


-_—— 


The American thrasher is more expeditious than 
the English, does its work as thoroughly, and cleans the 

as well. It is lighter, cheaper, and requires less power for a 
given amount of work performed. , 

Fig. 6396 is a longitudinal sectional view of an English form 
of thrashing-machine in which the opened sheaves are fed be- 
tween a beater-cylinder and concave ; delivered on to an eleva- 
tor consisting of a number of parrow belts with spikes; thence 
to a second elevator, the grain and chaff meanwhile falling in a 
shower upon the shaking shoe beneath, where, by means of 
riddles and blast, they are separated. The straw is delivered at 
the rear of the machine to a fan and spout, which carry it 
away and deliver iton to astack. The shoe delivers the grain 
into sacks at a, the tailings fall into a pile at b, and the chaff 
atc. 

The thrashing-machine of Sir W. W. Wynne, at Wynnstay, 
Britain, is perhaps one of the most complete of which we have 
any account. An elaborate description of it, illustrated by 
cuts, is given in the supplement to Loudon’s ‘‘ Cyclopedia of 
Agriculture,’’ London. 

It separates the grain from the straw, and delivers each into 
its proper place without any other attention than feeding. The 
barn is on a declivity, and has three stories. The sheaves are 
carried into the upper one, where the thrasher is situated. On 
the second floor is the first winnower and chaff-house, com- 
municating with the straw-house and cattle-yard. On the lower 
floor is the second winnower and the foot of the elevators, which 
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Thrashing- Machine with Oscillating Straw- Carrier. 


raise the — for distribution to the granaries, to the bruisers, 
which fit it for feed. 

It is driven by an overshot water-wheel 18 feet in diameter, 4 
feet wide. 

Cresy gives the quantity of wheat thrashed and cleaned by 
the English machines as from 12 to 24 bushels per hour. is 
is not over one third of the work performed by an American 
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Fig. 6396. 3. (Mining.) A slight vein of 
ore, smaller than a branch, passing 
off from the main vein into the 


rock. 

Thread-car'ri-er. (Knitting- 
machine.) The hook or eyelet on 
the carriage through which the 
yarn passes. 


- Thread-cut’ter. Asmall blade 


attached 
), al toa thim- 
ZINE) ble, to 8 
thread- 
stand, or 
to a sew- 
ing-ma- 
chine, to 
cut off a 
sewing- 
thread ; a 
substitute 
for break- 
machine of good quality, on reasonably good wheat. Perhaps | ing it, or for a pair of scissors. See list, page 2112, 
Cresy’s figures are not up to the present mark. SEWING-MACHINE, Class F, section 26. 
Thread. 1. In the manufacturer’s language,; hread’er. A device for ee 
thread is a compound cord consisting of two or more | guiding the thread into the pian 
single yarns, doubled and twisted. eye of a needle. See NEEDLE- 
In the trade it is divided into THREADER, Figs. 3312, 3314, 
Lace thread. page 1520; also list under Srw- 
Stocking thread. ING-MACHINE, Class F, section 8, 
Sewing thread. page 2111. 


cite nee consists of two yarns, Nos. 140 to 850, twisted Thread-fin'ish-er. A ma- 


Stocking thread varies in the number of its yarns. chine in which thread is treated ae | 
Serving thread consists of three or more yarns united and in- to give it a smooth and polished . Ne 
verte ee | surface. It usually consists of “= 


The doubling and twisting of thread is effected by spindles | ae 2 z - 
and flyers operating in a manner similar to the THROSTLE (which ; & SIZINg and drying operation, Thread - Custer. 
see). eal a msvelly in a direction the reverse of that which smooths down the fluff 

ven to the individual yarns. : . 

Si nread of fine quality was imported into England from Hol- |! the fiber and imparts a hard, glossy surface. 
land and Flanders for many centuries. The thread for making In the example (Fig. 6398). the thread 
the Honiton (Devonshire, England) lace was imported from ' is shown as going from left to right ; 
Antwerp. from the bobbins 6 6 to the size-bath e, 

Long-fibered cotton, as ‘‘ Sea Island,” or Egyptian, is best the wipers g, steam-chests Ai, to the 
adapted for making thread. Sewing-thread undergoes the fol- | guides &’, which deliver it to spools in / 
lowing operations in the process 
of manufacture : — 

1. It is passed through a Fig. 6098. 
picker, which separates and ar- 
ranges the fibers. 2. The card- 
ing-machine straightens§ the 
fibers and coils the roving or 
sliver intoacan. 8. The conib- 
ing-machine separates the short 
fibers, the long ones only be- 
ing used in forming the thread. 
4. The fiber is united, drawn 
out, reduced, and partially twiat- 
ed, previous to spinning. 5. The 
rovings are spun into a very 
fine thread upon the mule, and 
wound upon bobbins. 6. When 
the bobbins are full, they are transferred to the winding-ma- | the winding-frame on the right. 
chine, where the threads are wound off, two together, on to In Fig , the thread proceeds from the spools on stand W 
other bobbins. 7. These bobbins are taken to the twisting-ma- ' by a guide j, thence is coiled around the rollers d d, which are 
chine, where the two threads are twisted tightly together and in a frame having a horizontal reciprocating motion to rub the 
wound upon bobbins again. 8. Three of these doubled threads | threads, in order to harden and round and at the same time rub 
are wound off as before. 9. They are twisted together, forming the fluff from the thread. It then passes by a reciprocating 
a compound thread consisting of alx strands or yarns. | guide-bar p to the receiving-spool N. See also THRxaD-PRAME; 
: are nee ue shed at reeled off, tied up into hanks or | THREAD-POLISHER. 

unches, and taken to the bleachery, where it passes through A 2 Shh . 
the processes of boiling, bleaching, washing, soaping, bluing, | hread-frame. The doubling and twisting mill 
and drying: or to 2 dye-house, where it is thoroustily boiled - hy which two or more yarns are combined to form a 
and prepared, and colo y various dyes. er bleaching or : 
dyeing. the habke a again. veturned to the mill and seth 7 thread. The yarns as they are unwound from the 
upon large bobbins, from whence the thread is wound on the bobbins or cops are passed beneath the surface of a 
small spools for market. | solution of gum or starch in a trough a (Fig. 6400) ; 

The spooling-machines automatically wind the thread on the | the wetting enables them to be condensed into a 


spool, cut the nick, insert and fasten the end of the thread, cut . . 
it off, draw the spool off the spindle, drop it into a hopper, re- | More solid thread ; they then between rollers 8, 


place it by another spool, and continue the winding. Each ma- | by which they are laid parallel, or nearly so, and are 
ue winds eight spools at a time, at the rate of 300 dozen per | thence conducted to the flyer C, by which th ey are 
The thread and gauze manufacture was begun at Paisley, in twisted together, and to the bobbin, on which they 
Scotland, 1759. are wound. 
2. The spiral projecting rib on the shaft of a screw. | Fig. 6401 shows a machine similar to the throstle, by which 


Thread- Finishing Machine. 


THREAD-FRAME. 


performed. 
The view is a transverse section of the machine. a is the 
cast-iron frame; 5, the creei on which the bobbins ¢ c are loosely 


Fig. 6399. 


Thread- Finishing Machine. 


supported along the whole line of the machine, their lower ends 
turning in oiled steps, and their upper ends in wire eyes. dd 
. are glass rods over which the 
yarn winds as it is unrolled; 
e¢, oblong narrow troughs, 
lined with lead and filled with 
water, through which the 
thread passes to moisten it, 
being drawn through eyes at | 
the bottoms of the forks //, | 
which may be lifted out of | 
the trough. gg are smooth | 
rollers of iron, and AA rollers : 
of boxwood, between which | 
the thread is pressed. The 
thread passes from the bob- 
bins c c over the rods d d, 
thence downward beneath the 
forks / /, under the rollers 
& g, and upward between them and the rollers 4’, thence down- 
wardly through hi ti to the bobbins m m, by which it is 
twisted and on which it is wound. The rollers g are turned by 
gearing, and turn the rollers A by friction. The spindles are 
riven from the drum & by a band passing over the pulley /, 
weighted to keep the pulleys tense. The bobbins are traversed 
vertically to wind the thread evenly upon them by a gear on the 
end of one of the lower roller-shafts, which turns a carrier-wheel 
engaging a wheel on the shaft carrying the heart-cam m; this 
operntes the levers n n, raising and lowering the bobbins. See 
also THREAD-POLISHER. 


Thread- Frame. 


Fig. 6401. 
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Thread- Frame. 


2559 


doubling and twisting cotton or linen yarn to form thread is | 


THREAD-WIN DER. 


Thread-gage. A gage for determining the num- 
ber of threads to the inch 
on screws and taps. It 
consists of a num- 
ber of toothed 
plates turning on 
& common pivot, ' 
so that the serrated 
edge of each may 
be applied to the 
screw until one is 
found which corresponds therewith. The 
figures stamped on the plate indicate the number of 
threads to the inch. 

Thread-guide. (Sewing-machine.) A loop, eye, 
or what not, to form a guide for the thread when it 
changes its direction at points between the spool and 
the needle eye. 


Fig. 6402. 


Thread-lace. Lace of linen thread; such as 
Honiton, and many other kinds. 
Thread-oil’/er. To lubricate the thread and fa- 


cilitate its passage through the goods or leather. It 


Fig. 6403. 


Thread- Oiler. 


is placed upon the spool-wire of the machine, and 
secured by tightening the set-screw c in the oiler, 
which has a wire attached to support the screw, as © 
shown in the cut. The button a has a notch at its 
lower end, by which the thread is conducted through 
the cup. 

Thread-pol'/ish-ing Ma-chine’, A machine 
for imparting the final gloss to thread preparatory 
to spooling. This is usually effected by passing it 
between rubbers or rollers. 


In Fig. 6404, the thread is conducted from the bobbina fover 
pins g, and thence through size-bowls a and eyes to the rubber 
carriages a'a'a'a'; these have each a series of projecting pins, 
between which the thread passes, and ure connected with blocks 
u! z caused to reciprocate fn vertical guides w by cranke on the 
shaft 5 of the roller which rotates the bobbins. The upper 
and lower carriages simultaneously move in opposite directions 
toward and from the center c’, and each pair may be discon- 
nected without interference with others in case of breakage of 
the thread, which is wound upon the reels / i. 

In the machine (Fig. 6406), the thread, after passing be- 
tween a pair of sizing-rollers G H, is conducted through a 
guide d to a pair of rotary disks connected by a series of 
parallel bars F, which exert a rubbing action ; thence through 
a second guide ¢ to another pair of rotary disks connected by 
similar rubbing-bars, and finally, after passing through a 
pair of pressing-rollers J J, is wound upon reels. Jisa brush 
for removing size from the bars F. Rollers or rotary brushes 
may be substituted for these bars. See also THREAD-FRAME. 


Thread-waz'er. A bowl of heated shoe- 
maker's wax, through which the thread is con- 
ducted in sewing-machines for boots, shoes, and 
leather. : 

In the example (Fig. 6406), the thread enters the side of 
the semicircular trough through the tension-aperture under 
the depressor, thence passes over the shaft and between the 
= lhe expressor-disks. The trough is heated by a lamp 

neath. 


See list under Sewrnc-macaing, Class C, section 2 pages 
2108, 2109. : : ; 


Thread-wind’er. 
thread, etc. 


In that shown (Fig. 6407), a friction-wheel C imparts mo- 
tion to a small wheel on the axis carrying the spool. The 


A machine for spooling 


THREAD-WINDING GUIDE. 2560 THREE-CYLINDER ENGINE. 


thread-guide F L has an adjustable pivot, by which it is adapted | thread is guided up- 

to different sizes of spools and thread, and is traversed, to lay on a bobbin 

the thread evenly on the spool, by a cam-wheel FR rotated by h : b 

a screw-thread on the shaft B. __ Three-box 
Fig. 6408 is a machine for laying the exterior layers of but- | Loom. ( Weaving.) 

ton-hole twist, etc., on the spool, so as to form various patterns. One havin g three 

The spool is placed on a spindle upon the pulley M, and part of shuttle-boxes. from 

> 


Fig. 6404. which shuttles car- 
rying yarns of as 
many colors are driv- 
en by the picker, ac- 
Y cording to the re- 
quirements of the 
attern. See Loom; 
ATTERN-CHAIN ; 
SHUTTLE-BOX; etc. Z 
Three-coat Thread-Waxer for Sewing- Machines. 
Work. . (Plaster- 

ing.) The first is called pricking-up on lath ; rough- 
ing-in on brick. The second coat is called floating ; 

the third, se¢ or finishing-coat. 
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Thread- Polishing Machine. 


the thread unwound and passed through the eye of the flyer F 
and the axis of the flyer and its pulley. It is then rewound 
upon the spool, the pattern formed upon the surface dependin 
upon the angular adjustment of the arm carrying the pulley 
and the velocity given to the pulley and flyer. 

. Fig. 6409 is a machine for winding thread for making fancy 
cassimeres. As the central thread or cord is spun or twisted 


Thread- Winding Machine. 
and wound, the lapping thread of any other color is guided to ee-cy)/in- 'gin 
it by slots in a tube through which the cord is conducted; a Thr yl in-der Bn e. An arrangement of 


sectional pinion on the driving-shaft causes the delivery of the | three cylinders working on a common crank-shaft, 
cord to be intermitted as desired, or the cord may be drawn | to overcome the dead-center without a fly-wheel. 
The eccentrics and valves 
Fig. 6405. are so set that steam is 
admitted to the cylinders 
in succession, and not 
simultaneously, by which 
means the pistons are al- 
ways in different thirds of 
their stroke, and two cyl- 
inders are always acting 
effectively. 


In the drawing (Fig. 6412), the piston in 
the upper cylinder is at the outboard end, 
the one at the left at one third of the in- 
board stroke, and the one on the right at 
two thirds of the outboard end and exhaust- 
ing. 

Brotherhood’s engine (Fig. 6413) has three 
connected cylinders a 5 ¢ at angles of 120° to 
each other. Each has a deep but light pis- 
o os hee to pause d, cama all. 

° ae : ne of the connecting-rods has a single eye 
Machine for Polishing and Dressing Thread. at the crank end, while the other two are 
forked at that end, one straddling the other, 

so that their centers are in the same line. Steam is admitted 
into the central space g through the induction-opening e, and 


back a short distance from time to time, or the thread-guide 
may be reciprocated. 

= ' wae exhausted through the opening fin line with the crank-shaft. 

Thread-wind ing Guide. A handle containing The supply and exhaust are effected by a revolving slide-valve 


a holder for a spool, and having suitable tension-de- | carried around by the crank-shaft. The steam-pressure in the 
vices, and at one end an eye through which the |; central chamber always exceeds that on the outer end of each 


THREE-CYLINDER ENGINE. 
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THREE-HIGH ROLL. 


piston, but varies in amount, so that the strain on the con- | only one way round, the port in the side of each cylinder 


necting-rods and joints | 
is always in one diree- 
tion, permitting the epv- | 
gine to be run at very 

high rates of speed. The 
¥ direction of motion in 
the example is shown by 
the arrow. 

Many marine and river 
engines have three cylin- 
ders, and some have two 
acting at angles of 120°, 
and an air-pump occu- | 
pying the position of a 


Machine for Winding Button-Hole Twist. 
third steam-cylinder. A favorite arrangement with Maudslay 
and Penn. 

Fig. 6409. The Baxter canal 
steam-engine has a 
pair of high-pressure 
cylinders and a lower- 
pressure cylinder be- 
tween the other two. 

In Willans’s three- 
cylinder engine (Fig. 
6414), each cylinder A 
single-acting, receiving 
its steam upon the up- 
per side only of the 
piston. The connect- | 
ing-rods attached di- 
rectly to the pistons | 
actuate a three-throw 
crank-shaft. 

Each piston serves 
as a steam-valve con- 
trolling the supply of 
steam to one or the 
other of the two re- 
maining cylinders 
There is a_ steam-. 
chamber in each pis- | 
ton and a port in its | 
side. Steam is sup- 
plied by means of a 
hollow rod _ passing 
through the top of the 
cylinder into a steam- 
chest. When the piston | 
attains three fourths of | 
its downward stroke, | 
its steam-port overlaps | 
a port in the side of | 
its cylinder, and steam | 
then passes to the to 

of another of the Bes 

inders. When the 
piston has reached | 
: : about one half its | 
Machine for Producing Variegated Thread. return stroke, un-— 
covering the port in | 

the side of its cylinder, it allows the steam to escape from the cyl- | 
inder into which it 


mitted, into a casing | 
round the crank- | 
shaft, from veeich | 
the exhaust-steam is | 


denser or tothe air, 
as the case may be 


Thread- Winding Guide. 


is required to run, 


passes direct to the top 
of one of the other cylin- 
ders ; but where it is de- 
sired to reverse the en- 
» gine, as in the one illus- 
trated, the ports to the 
top and those to the sides 
of each cylinder meet in 
a three-way cock, which, 
connecting the port 
on the side of any 
one cylinder with 
that to the top of 
\ either one or the 
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Three-Box Loom. 


other of the other cylinders, reverses the engine 

The equilibrium of the power is maintained by its threefold 
action. 

The lubrication is done through a steam-lubricator on the 
steam-chest, and the waste oil passing down to the bottom of 
the casing lubricates the lower ends of the connecting-rods as 
they pass round. 


Three-cyl'in-der Pump. Haskell’s three-cyl- 
inder abe having one inlet and outlet common to 
all the cylinders, 
equalizes the ap- 


plication of _ its ; 4 
raising and dis- (> y 
charging —_ power VA a 
(causing a contin- \ bP 


uous stream) by 
the diverse posi- 


Three- Cylinder Engine. 


- tion of the three-throw crank to which the pistons 
are attached. 


Three-deck’er. (Neutical.) <A ship with three 


gun-decks. 


Three-head’ed Rail. One having three treads 


united by webs, set at an angle of 120° with each 
was previously ad | other. 


Three-high Roll. (Metal-working.) A rolling- 


apparatus in which three rollers are arranged in a ver- 
tical series, so that the metal may be passed through 
taken eithertoacon-| between the middle and lower roll, and then back 
between the middle and appar one; rolling it at each 


Inanengine which | Passage without changing t 
the rolls. 


e direction of motion of 
See Fig. 4416, page 1969. 
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THREE-PART FLASK. 


Three-part Flask. (Founding.) One contain- 
ing a mold 
which comes 
off the pattern 
in three pieces. 
See cde, Fig. 
2010, page 
877. 

Three-pile. 
(Fabric.) <A 
costly thick 
pile velvet. 

Three - ply 

Car’/pet. A 
carpet made of 
wool, worsted, 
or a combina- 
tion of the two, 
and having 
three webs 
whose warps are 
interchangeable, 
so as to allow 
such ones to be 
brought to the 
surface as may 
suit the de- 
velopment of 
the pattern. 

Also known 
as triple-in- 
grain carpet. See Two-pLty CARPET. 

Three-square File. The ordinary, tapering, 
hand-saw file of triangular cross section. r, Fig. 

1965, page 840. 

Three-stone Mill. A mill with one middle 
runner having two faces, which act against two 

lateral stones. See Fig. 2316, page 1021. 


Fig. 6413. 


Brotherhood’s Three-Cylinder Engine. 


Three-way Cock. One having three positions, | 


directing the fluid in either of three different chan- 
nels. 


In the illustration (Fig. 6417), the plug has a single trans- 
verse channel; when the direction of this is vertical, the flow 
is direct through the delivery-pipe, but when oblique or hori- 
zontal, the flow is into an auxiliary tube, which curves upward 
and then enters the delivery-pipe. 

The ont cock is an invention of James Watt. 


See Fig. | 
2091, page 


Fig. 6414, 


| 2, closed ; 3, slowly discha 


| the pipe from the main; ¢ 


THROAT. 


Fig. 6415. 
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Haskell’s Three- Cylinder Pump. 


Three-way Valve. One which governs three 
openings, as a THREE-way Cock (which see). 


Fig. 6418 is a view of Locke’s three-way balanced valve for 
| hydraulic elevators. 1 shows it supplying water ; 
rging: corresponding 
to, 1, lifting the cage; 2, holding the cage sta- 
tionary ; 3, allowing the cage to descend gradu- 
ally. The indented positions at the lower end of 
the valve and of the tubular downward prolonga- 
tion into the square chamber are for the purpose 
of making the ar and closings gradually , so 
as to make the first flow of water gradual. a is 
pipe to the hoist; 1, Three-Head- 
ply-valve; $,discharge- ed Rail. 


| 


Fig. 6416. 


discharge-pipe ; f, sup 
valve. 
Thresh’er. See THRASHING-MACHINE. 
Thresh’old. (Build- 
ing.) The sill of a door- 
way. 


Fig. 6417. 


Throat. An en- 
trance-way or pas- 
sage ; the more con- 
tracted part of a 
passage-way, as: 

l. (Architec- 
ture.) a. The nar- 
rowest part of a 
chimney, between 
the gathering and 
the flue. 

b. A small 
groove on the 
under side of a 


ne - = ~ gl 
AaitiaaAs 

JIQUIIZEO 
Y - 


THROAT-BRAILS. 
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THROSTLE. 


Fig. 6418. ; ! 


| 


Three-Way Balanced Valve for Hydraulic Hoists. 


coping or projecting molding. A gorge. See Gut- 


TER. 


2. (Shipwrighting.) The interior angle at the. 


bend of the arms of a knee or compass timber. 


3. (Nautical.) a. The crotch of a gaff where it | 


rests against the mast. 
b. The upper front corner of a fore-and-aft sail. 
The nock. 


c. The interior angle at the junction of the arm 
and shank of an anchor. | 
4. (Agricultural.) The entrance-way where grain 
in the straw es from the feed-board to the cylin- 
der of a thrashing-machine. | 

5. (Wheelwrighting.) That portion of a poke | 
just beyond the swell at the junction of the hub, 
where the spoke is thinner toward its outer side. 

6. (Puddling.) The narrowed entrance to the. 
neck of the furnace, where the area of flue passage is 
regulated. | 

7. The opening in a a ai stock through which | 
the shavings pass upwa 

8. (Fortification.) The narrowed space between 
the flanks of a bastion at their junction with the 
curtain, or between the rear ends of the faces of a 
redan. A gorge. See REDAN ; Bastion. 

Throat-brails. (Nautical.) Brails which lead 


throngh blocks beneath the jaws of a gaff. 
Throat-down/hauls. (Nautical.) Ropes for 

rousing down the throat of a gaff. 
Throat-hal’yards. (Nautical.) <A tackle for 


lifting the gaff at the throat. The peak halyards 
lifts the other end. 

Throat-latch. (Suddlery.) The strap which 
passes under a horse’s throat and assists in holding 
the bridle in place. Throat-band. 

Throat-strap. (Saddlery.) The upper strap of 
a halter that encircles the horse’s throat ; also called 
jew stvap. 

Throe. A tool for splitting balks of timber into 
shingles or clapboards. A frow. 

Thros’tle. 1. (Cotton.) The drawing-frame of 
the cotton manufacture. The great invention which 
succeeded the spinning-jenny of Hargreaves. The 


drawing-frame is for attenuating slivers of fiber by 
passing them through consecutive pairs of rollers, 
each pair in the succession revolving at a higher 
speed than its predecessor. Leon Paul, by patent of 
1738, claimed a mode of spinning by roliers, but the 
device did not come into use. (See SPINNING.) 
Richard Arkwright perfected the invention and 
patented it in 1769. 

Arkwright’s original spinning-frame was fed with 
rovings which passed between three pairs of rollers 
of successively increasing speed. The yarns were 
wound upon bobbins by means of flyers. It was the 
culmination of several attempts, and possesses the 
main features of the throstle and the bobbin and fly- 
Frame in function, as well as in the relative positions 
of parts. See SPINNING, Fig. 5404, page 2271. 

The bobbin and fly-frame is similar in principle to the throstle 
and is adapted for giving a partial twist to the sliver as delivered 
from the satliieamastien or the doubling-frame. The slivers 
in cans are fed to the coarse bobbin and fly-frame, where they 
are reduced and partially twisted so as to give them greater 


coherence, being elongated say 4 times. he rovings thus 
produced are wound on bobbins which are placed on the creel 


of the fine bobbin and fly-frame, by which they are still farther 
reduced and twisted. 


These rovings on their bobbins are then transferred to the 
throstle, a transverse vertical section of which is shown in Fig. 
6419. 

aaare two of the bobbins, The thread, as it is drawn off 
from these, passes through the drawing-rollers 6 c d, and then 
to the spindles. Here it is twisted and wound upon the bob- 
bins. The bobbins A have no rotatory motion imparted to them, 


Fig. 6419. 


Throstle. 


but simply rest upon the trays /, and are dragged round by the 
thread as it twists itself round them, as the fork or fly & re- 
volves much more rapidly than the thread is given out from the 


_drawing-rollers, The up-and-down motion of the bobbins is 


effected in the following manner : — 

The lever o turns at its center on a spindle fixed to the frame- 
work. At its ends it is connected by the rods x n to the trays 
ll, upon which the bobbins rest, and receives an oscillatin 
motion from the heart-shaped cam uw through the lever s ¢ an 
rod q. The cam depresses the one side of the lever, which is 
pulled down on the other side by the weight 7 as the cam re- 
cedes, By this means the trays, and therefore also the bobbins, 
are moved up and down. The spindles receive their motion 
from the drum y and the belts z z passing round the small 
pulleys ww. The speed of the rollers and spindles is propor- 
tioned to the required fineness of the yarn. For example, the 
drum y making 600 revolutions per minute, the spindles, whose 
pulleys are |), of the diameter of the drum, make 3,600 revolu- 
tions, There are usually from 75 to 150 spindles on each side 
of the throstle, and they are set about 3 inches apart, all being 
driven from the drum y, which extends the whole length of the 
machine, 

The specific difference between the action of the throstle and 
the mule is that the former has a continuous action, drawing, 
twisting, and winding , while the ude has an alternate action, 
drawing and twisting, and then winding. 

It is thus stated by Tomlinson : — 

“The mule having made a definite length of yarn, the opera- 
tion of spinning is suspended while the yarn is being wound up 


THROTTLE. 


In the throstle the yarn is both spun 
and wound at the same time. The throstle-yarn is smooth and 
wiry, while the mule-yarn is soft and downy. Throstle-yarn is 
employed for warps of heavy , and for making sewing- 
thread ; mude-yarn is used for the weft of wae Aig ved and for 
the warp and weft of soft and fine goods.” Bosain and 
FLy-FRAME ; DRAWING-FRAME; Roving; Mote; DOvBLING ; 
JENNY. 

The throstle derived its name from the singing or humming 
which it oceasioned. It was also called the water-frame from 
the fact that the machinery in Arkwright’s mill, where it was 


first used, was driven by a water-wheel. 
2. A spindle for wool. 


Throt’tle. (Steam.) A name for the THROTTLE- 
VALVE (which see). 

Throt’tle-le’ver. The handle of the throttle- 
valve. 

Throt’tle-valve.  (Steam-engine.) A valve 
which regulates the supply of steam to the cylinder. 


on bobbins or spindles. 


In the Watt engine it is a disk turning on an axis | 


and occupying in its transverse position the bore of 
the main steam-pipe. 

It is frequently an ordinary conical valve with a 
stem operated by a screw. 

In land engines it is generally connected with the 
governor. 

Through-bolt. (Machinery.) A bolt passing 
entirely through and fastened on opposite sides of 
the object or objects secured by it, as in 1, 3, 4, 5, 
Fig. 768. 

Through-bridge. One in which the track rests 
on the lower stringer (Fig. 2702, page 1201) in con- 
tradistinction to a deck-bridge (a, Fig. 3775, page 
172), in which the track occupies the upper stringer, 
the top of the truss. 

Through-stone. A bond-stone, extending across 
the thickness of the wall. A perbend. 

Throw. (JMachinery.) The radial reach of a 
crank, eccentric, or cam. 

Throw-crook. 1. (Husbandry.) <A tool like a 
brace for twisting hay or straw bands. See Fig. 2448. 

2. (Pottery.) A potter’s wheel. A thrower. See 
THROWING-TABLE. 

Throw’ing. 1. A third process in the spinning 
and combining of silk thread. See THROWN SINGLES. 

2. (Pottery.) The operation of forming a mass of 
clay into a vessel on the potter's wheel. 

ow'ing-en’gine. (Pottery.) A potter's 
wheel. <A revolving disk on which clay is formed 
by the hands of the potter, into the shape of a vessel. 

Throw’ing-mill. See THROWING-TABLE. 

Throw'ing-ta’ble. A_ revolving, horizontal 
table on which earthen vessels are mhaaed by the 

tter. 
ae ware is thrown, pressed, or cast. In some 
cases, after being partially dried, it is turned to give 
it smoothness. 

The throwing-table consists of a horizontally rotating disk, 
turned by the foot, an assistant, or by machinery. 


A lump of clay prepared 
Fig. 6420. by an assistant, called a 
baller, is handed to the 
thrower, who dashes it upon 
the center of the wheel, and 
then, with wet hands, com- 
mences to work the mass 


DP Be in oe uh 
Throwing- Table 


_thumb-joint. 


THURL. 


| it so as to express bubbles. Then, with skillful motions of the 
hand inside and out, aided by a piece of horn, bone, or porce- 
lain, and called a rz, be gives it the shape shown in the figure. 
The outer surface is worked by a templet, and gages projecting 
horizontally from a post upon the table assist the eye of the 
sda in giving the required hight to the shoulder and 
the lip. 


Throw'ing-wheel. A potter's wheel. 
THROWING-TABLE. 

_ Throw-lathe. A small lathe whichis driven by 
one hand, while the tool is managed by the other. 

Thrown. (JMJining.) Whena lode is intersected 
by a slide, if the undiscovered portion of the lode 
has apparently been lengthened, it is said to be thrown 
up: i the reverse, it is thrown down. 

Thrown Silk. A silk thread made of two or 
more singles, twisted together in a direction con- 
trary to the twist of the singles of which it is com- 
posed, 

Thrown Sin’gles. Silk thread, the result of 
three separate spinning operations. 


Silk filaments are twisted to form singles. Several of these 
are combined and twisted together (doubling), forming dumb) 
singles. A number of the latter are associated and twisted to- 

| gether (throwing), forming thrown singles, 

This; if single-twisted, is tram; if double-twisted, is organ- 
zine. 

If the gum be left in it, it is Aard silk; if the gum be re- 
moved, soft silk. 

The operation is as follows: the filaments of silk from the 
bobbin are twisted in one direction, and the single thus ob- 
_ tained is wound on a second bobbin. A number of bobbins 

containing singles are placed in a frame, and their ends, being 

united, the combined bunch of singles is wound on a bobbin, 
and from thence on toa reel, From this the bunch of singles 

is conducted to a rotating flyer, which twists it and delivers it 
as thrown silk on toa bobbin. See Douniye. 


Thrum. 1. (Nautical.) a. Coarse untwisted 
pe used for mops and for mat-making. 

. A wad of such yarns or a sail passed overboard 
and hauled into the vicinity of a leak, so as to be 
drawn thereinto. 

c. To insert tufts of hemp or coir in the meshes 
in making a rope-mat. 

2. (Weaving.) The ends of the warp or weft 
threads. 

| Thrust. 1. (Mining Engineering.) The break- 


a 


See 


ing downward of the roof of a gallery, owing to the 
weight of the superincumbent strata. Opposed to 
creep, Which is an upheaval of the gallery floor. 

2. (Hushandry.) The white whey which last 
leaves the curd in pressing. 

Thrust'ing-screw. The screw of a screw-press ; 
of a cheese-press, for instance. 

Thumb-cleat. (Nautical.) Asmall Fig. 6421. 


cleat forming a leader to carry the bight 
of a rope. Raf 
_ Thumb-nut. One having wings by : 
which it is turned by the thumb and 74#7-Nu- 
finger to tighten upon its bolt. 
| umb-screw. 1. A screw with a flat-sided 
head, adapted to be turned by the finger and thumb. 
2. An old instrument of torture to break the 


A thumb-kin. 
Thumb-stall. 1. (Ordnance.) A stal) of buck- 


Pressing it upward, he raises Skin stuffed with hair, which a cannoneer wears on 
it into a cone, his thumb to cover the vent while the piece is being 


4 ath and then flattens snonged and loaded. 
2. A sailor's thimble used in sail-making. 


Thun’der-rod. An old-time name for the light- 
ning-rod, designed to make their honses 


** Secure of thunder’s crack.’’ — Trtvs ANDRONICTS. 


Thurl. (Mining.) a. A short communication 
between adits. 

b. A long adit in a coal-pit. 

— To make a breach into former workings or gate- 
roads, : 


THURST. 


Thurst. (Mining.) The ruins of the incumbent 
Strata after the pi//ars and stalls are wrought out. 
Thwack'ing-frame. (7 i/e-inai: ing.) 
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A table , was imperfect in its inkin 


TICKLER. 


livery to the purchaser. This machine imprinted the 
(late and consecutively numbered the tickets, but 
g arrangements, frequently 


with a curved top, upon which a half-dried pantile rendering the tickets illegible. 


is bent to form. The tool by which the upper side 
is beaten has the shape of the segment of a cylinder, 
and is called the thwacker. 

Thwart. (Nuutical.) One of the transverse 
planks which keep the sides of a boat asunder, like 


the beams of a ship, aud serve as seats for the row- | 


ers, They are spaced about 2 feet 10 inches apart, 
from center to center, in single-banked boats, and 3 
feet in double-banked boats. 


Church and Goddard’s machine, introduced subsequently, 
elas numbered, cut, counted, and packed the tickets. Paste- 
rd, cut into strips, is placed in a feed-trough and brought 
under the prongs of a fork working with an intermittent move- 
ment, and passes successively between four pairs of horizontal 
earrying-rollers, by which it is intermittingly moved forward 
over a carrying the type and the numbering-rollers, At 
each stop, during the forward progress of the strip, the bed is 
caused to rise by means of a cam-movement, and print first 
the denomination of the ticket, and secondly the number; as 


_ it falls after each upward movement a self-acting apparatus inks 


Tib'iea. (Jusic.). Formerly, a flute; as made | 


of the leg bone of an animal. 
Tick. (Fabric.) A woven fabric for holding the 
filling of mattresses and beds. Ticking ; ticken. 
Tick’et. A piece of card, bone, ivory, metal, or 
what not, printed, impressed, or plain, the equiva- 


lent of a sum of money paid for a ride, admission to 


a concert or other entertainment, ete. One meaning 


of the Latin tesseree. 


Pericles founded the practice of paying for places at theaters ; 
and at Pompeii have been found bone tickets of admission, one 
side representing the theater, and the reverse having words and 
figures, some with the place in the theater to which they guve 
admission engraved upon them. See farther in Fosbroke’s 
“ Ency. Antiq.,”’ [. 880, 387. 
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Hoe's Rotary Ticket- Printing Machine. 


Tick’et-hold’er. 1. A device to hold a railway 
ticket in the hat or to the lappel of the coat ; or a 
tag to a bale or package. See Tac. 

2. A contrivance to attach a card or check to a 
trunk or parcel. See BAGGAGE-CHECK, Fig. 524, 


page 210. 
ing and Num’ber-ing Ma- 


prey 


| Hut 


Tick’et Print’ 
chine’. A machine for printing and consecutively 


numbering tickets. The first machine of this kind 


was invented by Edmondson, in England, about |’ 


1840, and was designed to remedy the troublesome 


practice then in use on railways of stamping and | 


; Nias: 
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the type. The completed ticket is then severed between a fixed 
Knife and a reciprocating knife attached to the bed, and is de- 
livered into a box provided with a piston by which the tickets 
are packed. 

A counting-apparatus connected with the working parts of 
the machine is caused to ring a bell when a certain number of 
tickets (say 100) is completed. The numbering disks are oper- 


ated in a manner analogous to those pee bit or paging books. 


In another machine the types and numbering-disks are fixed 
ina metallic frame, which also carries the numbering-disks. The 
frame is mounted on a rock-shaft, and is rocked by means of a 
handle to bring the types down on the card and produce an im- 


pression; as it is raised again, the unit disk is advanced one 


_ are arranged radially to the shaft. T 
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figure, and the types are inked by a roller receiving its supply 
from an inking-table which forms the top of the frame. 
Baranowski's machine (French) has a horizontal shaft, hay- 
ing near each end a disk, carrying a metallic frame of similar cur- 
vature to the disk, and on which the type and numbering-disks 
e type-frame has a slot 
or opening through which the peripheries of three numbering- 
disks project. The tickets are automatically fed one by one be- 
tween the type-frame and a press-roller of india-rubber and de- 
posited in a box. The arrangements are such that different 


colored inks may be used upon the same ticket. Registering- 


disks on the same shaft with the numbering-disks indicate the 
number of tickets printed. 

In Hoe’s machine for printing and numbering railway and 
other tickets, the forms are placed on a cylinder which has a 
continuous rotary movement. The tickets are worked from a 

roll, and are printed at the rate of 10,000 to 12,000 an hour, 

numbered, cut, and deposited in a receptacle in ar 
order, at a single operation. The number may be printed 
in a different color from the yee of the ticket, and 
it can be changed with great facility. The machine 
occupies a space of about two feet square. 

The Rand and Avery machine is very rapid. It is 
operated with closed doors, and though shown to the 
writer, it may not be their wish to have a description 
published. 


Tick’et-punch. <A punch used 
by railway and street car conductors 
for perforating tickets. 

In the example, the fixed jaw 
has one longitudinal slot, into 
which the ticket is inserted, and 
a second slot at right angles to 
this, in which the movable jaw 
carrying the punch works. The 
two jaws are kept apart by a 
spring when not in use. 

The alarm and registering 
ticket-punch, now used on 
_——_ street-cars and elsewhere, 

Wii, cuts off and saves a piece of a 
ticket ora trip slip, and gives 
an audible notice of the 
punching. The pieces and 
the register (if there be one) 
are the records of the num- 
ber of passengers, and the 
bell-alarm calls the attention 


WAL i auld 


Ticket- Punch. 


| of the payer to the fact of the punching, 


enlisting his attention in the service of the company. 
See also patents 


No. 65,090 No. 79,470 No. 89,828 No. 111,391 
68 O87 79,498 100,036 115,119 
69,019 84,739 101,598 135,549 
79/232 86,438 111,345 

Tick'ing. (Fubric.) A closely woven, striped 


linen or cotton cloth to hold feathers, husks, or other 
filling for beds or mattresses. It is usually twilled. 


Tick’len-burgh. (Fubric.) A coarse, mixed 
linen fabric. 
Tick'ler. 1. A book or case containing memo- 


tearing each ticket from a book previous to its de- | randa. 


TIDAL ALARM. 
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TIDE-GAGE. 


was the volume 

had a MS. Virgil, 

with the com- | 
mentary of Ser- | 
vius. It con- 
tains marginal 

notes in his own | 
hand, and an. 
account of the | 
death of Laura, | 
on a distinct leaf 

of paper pasted | 
on the wood of 
the binding. 


2. A prong 
used by coopers to ex- 
tract bungs from casks. 

Ti’dal A-larm’. An 
audible alarm operated 
by-the ebb and ftow of 
the tide. 


It is placed on a spit or 
shoal to warn off vessels dur- 
ing fogs, being on a vessel or 
buoy moored to the spot, or 
on a post or pile driven into 
/ the sand or shingle. It may 
be a bell, whistle, or trum- 
pet, rung or blown by the im- 
pact of the passing tidal cur- 
rent. See FoG-ALARM. 

A 


Ti'dal Ba’sin. 
dock filled at high tide. 

Ti’'dal Mo’tor. An arrangement by which the 
ebb and flow of the tide is utilized as a source of 
power to move machinery, etc. The idea is not new, 
and various devices have been invented for accom- 
plishing the object. 


A common mode is to place gates at the mouths of inlets 
which are opened during the tlood and closed at the commence- 
ment of ebb tide; the head of water thus obtained is used to 
turn a mill-wheel. Signor Thomassi has proposed to use the 
rise of the tide as a means of compressing air in a chamber or 
reservoir, from which the air thus compressed may be conducted 
to any number of stationary engines, the effective power thus 
obtained being proportional to the excess of its tension over 
that of the utmospheric pressure ; this may be greater or less in 
proportion to the relative contents of the chamber into which 
the water is admitted, and that in which the air is condensed. 

By an additional chamber, in which a partial vacuum is pro- 

duced by the reflux of the tide, a con- 

Fig. 6425. tinuous motor is produced, the effec- 

tive force in this case being equal to 

the excess of atmospheric pressure 

over that of the rarefied air in the 
chamber. See also SLUICE. 

Scharit’s tidal motor consists of 
a float, with a screw and valves for 
filling the float with water. The 
float consists of a rectangular box 
made water-tight, and provided with 
valves for the admission of water 
when the float has reached its high- 
est point. To the floata nut is at- 
tached, which works upon the screw 
and imparts thereto a rotary motion, 
which is communicated to the ma- 
chinery to be driven by means of 
bevel-gears, one of which is attached 
to the top of the screw, A continuous 
motion in one direction is secured by 
a ratchet and pawl, which are at- 
tached to the horizontal shaft that is 
placed directly over the center of 
the screw. Modifications of this de- 
vice have double racks working in 
pinions for communicating power, 
and a single rack for the same pur- 
pose ; another modification has ropes 
or chains working on pulleys. 


Ti’dal Valve. A valve 
adapted to sluice-ways, which 
opens to the pressure of the 
land water when the tide 
falls, and closes as the tide 
rises, to prevent the flood- 
ing of the land by sea- 
water. See SLUICE. 


The memorandum-book of the Middle A 
which was most read by the owner. Petrarc 


Fig. 6424. 


Alarm and Registering Ticket- 
Punch. 


| 


Tide-di/al. See TIDE-GAGE. 

Tid e. Used in harbors to measure the rise 
and fall of the tides. A common form consists of a 
graduated spar, 24 feet long, and having boxes at 
the side, in which is a float with an elevated stem. 
The spar is secured to a pier or quay, or is anchored 
in a frame and secured by guys. The rod is 3 inch 
in diameter, and is supported by a cork of 3 inches 
cube. The stem is guided by staples in the spar. 

The tide-gage at Sunderland, England, invented by Mr. Meik, 
engineer of that harbor, is self-registering, and shows to mari- 
ners the depth of water on the bar at all stages of the water. 

A well is sunk beneath the building containing the apparatus, 


its bottom being on a level with that of the entrance to the 
channel. This contains a pipe, open to the water, and contain- 


a 


Tide- Gage. 


ing a float over which 
passes a copper wire 
cord conducted over a 
spiral cone turning on 
an axis in an upper story 
of the building. At the 
opposite end of the axis 
is a wheel and pinion, 
turning a roller carrying 
a web of wire gauze, 
which passes over a 
second roller above, 
turned by a similar 
wheel and pinion 
moved by a weight 
suspended bya speper 
wire. As the float 
rises and falls with 
the tide, the mechan- 
ism moves the rollers 
on which the web 
travels upward or 
dowuoward. On the web large 
| ures are painted in a white, transparent varnish on a d 
ground, and as it moves up and down, two fixed pointers indi- 
cate in feet and half-feet the depth of water on the bar at that 
time. The figures are visible to a considerable distance at sea, 
“and are strongly illuminated at night, 
| The self-registering gage is also actuated by a float in a well, 
' which, by means of a cord passing over a wheel, moves a rack 
carrying a pencil, which traces on a ruled web of paper passing 
over a drum turned by clock-work a line corresponding to the 
fluctuations in the hight of the water. The web of paper is of 
sufficient length to receive the automatic record for fourteen 


days. 

Pig 6426 illustrates Sir William Thomson's self-registering 
tide-gage. It consists of a clock @ supported on a stand, and 
which, besides keeping time, actuates the drum } which winds 

upon itself with a uniform movement acontinuous web of paper 
from the cylinder. A cord or fine wire passing over the pul- 
_ ley d carries at one end a counterbalanced float-weight ¢ which 
, rises and falls with the tide. A pinion on the end of the shaft 
of the pulley d engages a gear-wheel on the shaft of the pulley 
J, from which is suspended a weighted ink-bottle g carrying a 


| 


| 
! 
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pen. These rise and fall with the movement of the float /, 
though their motion is less in the proportion of the respective 
diameters of the wheel and pinion. The pen traces a continuous 
record on the paper in the form of a zigzag line, the angles of 
which correspond with the hights of high and low water, the 
horizoutal distance between each two angles answering to the 
intervals of time between two high or low tides. 


Tide-gate. The lock-gate of a tidal basin. See 
SLUICE. ‘ 

Tide-lock. One situate between the tide-water 
of a harbor or river and an inclosed basin when their 
levels vary. It has two pairs of gates. A guard- 
lock. 

Tide-me'ter. See TIDE-GAGE. 

Tide-mill. A mill driven by a wheel set in mo- 
tion by the tide. 

Mills of this kind were used in Venice as early as 
1078, and they were employed in London in 1772. 


Generally the water is admitted as the tide rises, through a 
sluice over which the mill is placed, into a reservoir, turning 
the wheel in its passage through the sluice. At high tide the 
sluice-gates are shut until the tide has fallen sufficiently, when 
they are again opened, and the water aguin turns the wheel 
during its outward ; 

’ The mill may float on the surface of the water, rising and 
falling with the tide. The flood-gate in this case is arranged to 
have a simultaneous and equal rise and fal), 80 as to maintain a 
uniform head of water. 

hi Gregory enumerates four different arrangements of tide- 
mills : — 

1. The water-wheel may turn one way when the tide flows, 
and the other way when it ebbs. | 

2. The wheel may turn in a constant direction, in either 
course of the tide. 

4 3. The water-wheel may rise and fall, as the tide ebbs and 

lows. 

. 4. The axle of the wheel may be fixed, the wheel receiving | 
the influx and efflux of the water, being more or less submerged | 
according to the state of the tide. The former is the preferable | 
arrangement. See also TIDK-WHEEL. 


Tide-wheel. A wheel turned by the ebb and | 
flow of the tide, and employed as a motor for driving , 
machinery, etc. 


The most remarkable variations in the tide are at Chepstow, 
where the rise of spring tides isabout 6) feet; at Bristol it is 40 
feet ; in Mount St. Michael's Bay it is 46 feet; in the Bay of 
Fundy and on the coast of Nova Scotia it is about 60 feet; 
whilst in the Northern Atlantic it is on the average from 10 to 
12 feet; at St. Helena only 3 feet; and on the shores of the 
islands of the Pacific it is barely perceptible. 

Where the rise is so extreme, it is produced by the contrac- 
tion of the sides of the river or estuary, as the Bristol Channel, 
for instance, or a convergence to one point of wide stretches of 
coast, as at the Bay of Fundy. 

In some cases the phenomenon of the bore is produced, which 
is defined by Colonel Emery as being a peculiar undulation, 
which announces the arrival of the flood tide in many rivers. 
It consists of two, three. or sometimes four waves, very short, 
and succeeding one another rapidly, which bar the whole river, 
and ascend it to a great distance; they often break upon the 
crown, and upeet everything they meet in their course, and are | 
accompanied by a fearful noise. In the Severn, the bore is | 
stated to be of almost daily occurrence, and sometimes even to 
attain a hight of 9 feet; in the Dordogne it rises from 5 to 6: 
feet, and travels at the rate of about 5 miles in 34 minutes; in 
the Seine it does not exceed 3 feet ; in the Thames it only exists 
in a rudimentary state; whilst in the Hoogly, at Calcutta, it : 
rises about 5 feet, and is transmitted at the rate of about 17} 
miles per hour; and in the Menga the rise is said to be 12 feet. 

The tide-wheel at East Greenwich on the Thames js, or was,a 
breast-wheel raised and lowered with the tide, ao as to always. 
have a submergence of four feet water. The buckets are di- | 
vided into four steps, so as to prevent any jerking or irregular 
motion. The wheel turns both with the flowing and ebbing of 
the tide, having a sluice-gate and tail-gate on each side, one 
pair being opened when the other pair is closed. 

den’s is an undershot-wheel, each float being set at an 
equal angle with the radius drawn from it to the center. The 
bottoms of the buckets have narrow openings to admit air as 
they rise from the water, so that they may not have to over- 
come atmospheric pressure. 

A species of wheel like the sails of a windmill may be em- | 
ployed, having a vane or float so arranged that it will always 
turn the same face toward the current, and jts axis always ro- 
tate in the same direction. See CURRENT- WHEEL. ! 

The turbine is also employed, but is adapted to work with one | 
flow only. 

Gwynne’s double-acting balanced pressure-wheel is intended 
to produce a continuous movement both with the ebb and flow; 
the buckets are arranged to present a direct surface to the pas- . 


| 
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sage of the water in either direction, and the wheel turns on a 
vertical spindle in a casing through which the water flows 


Tie. 1. (Architecture.) A beam or rod which 
secures parts together and is subjected to a tensile 
strain ; as a dze-beam, which forms the base of the 
triangle in a roof-truss and withstands the outward 
thrust of the rafters. See Roor; Truss; KING- 
POST ; QUEEN-POsST ; TIE-BEAM; RAFTER; etc. 

It is the opposite of a strué or straining-piece, 
which acts to keep objects apart, and is subject to 
a compressing force; such as a COLLAR-BEAM, or 
STRAINING-BEAM (which see). 

An angle tie or brace is a framing 
on the inner side of an angle, for the 
ed ee of tying the work together. 

ig. 6427 represents the framing of 
the external angle of a building. 

a, angle or diagonal tie. 

6, drayon-piece. 

cc, wall-plates. 

2. (Railway Engineering.) A piece 
of timber laid transversely of the 
track and held down by da/lasting, serving to retain 
in place the rails, which are spiked to it. 

3. (Nautical.) a. A mooring-bridle. 

b. A lashing. 

4. A band-tastening for bale-straps. 
TIE, Fig. 540, page 218. 

5. (ANtning.) A support for the roof, attached to 
a nb. 


Fig. 6427. 


Angle- Tie. 


See BALeE- 


Tie-beam. (Carpentry.) A horizontal timber 
in a frame connecting posts, and secured to them by 
a joint, or by mortise, tenon, and pin. 

In a roof-truss the king or queen posts are planted upon it, 
and are stripped thereto. The feet of the principal rafters are 
stepped into the tie-beam which withstands the outward thrust. 


In dwellings the tie-beams support the ceiling of the room 
below. 


Fig. 6428. 


Tie- Beam, etc. 


a, tie-beam. b, principal rafter. c, common rafter. 
d, king-post. e, strut. 
Tier. 1. (Nautical.) a. A range of fakes of a 


cable or hawser. 

b. Cuble lier. 
cable is coiled. 

c. A row or rank, as of vessels alongside a wharf, 
or moored alongside each other in a stream. 

2. (Music.) A row of pipes in an organ. 

Tie-rod. A rod acting as a tie in a truss or 
other structure. : 

Tier-saw. One for cutting curved faces to bricks 
for arches and round pillars. 

Tier-shot. Grape-shot in regular tiers divided 
by disks. 

Tie-strap. (Saddiery.) A long strap having a 
buckle and chape on one end, used as an extra strap 
to a bridle for tying. 

Tie-wall. A transverse wall in the hollow span- 
dril of an arch, at right angles to the spandril wall. 

Tifffa-ny. <A thin silk yauze. 

Tige. (Fr. ¢ige.) A stem orstalk. <A pin at the 
base of the breech in the Thouvenin system of fire- 
arms, for expanding the base of the ball; an anvil 
or support for the cap or primer in a central-fire 
cartridge. 


A fake is a single coil in a tier. 
A place below decks where the 
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TIGER. 
Ti’ger. (Sugar.) A tank having a perforated 
bottom, through which the molasses 
Fig. 6429. escapes. 


Tight’en-ing-pul/ley. One which 
rests against the band in order to tighten 
it, to increase its frictional adhesion to 
the pulleys over which it runs. 

Til'bur-y. An open carriage on two 
wheels. <A form of qig. 


Tile. 1. A thin slab of baked clay. 


passed utterly away, leaving mural! remains in- 
dicating that it was the most densely populated 
region of antiquity. 

In that country the common mode of keep- 
ing records of national and historical events was 
by stamping inscriptions upon tiles of clay, 
which were baked after the impression was made 


Tightening- 
Pulley. 


} 
{ 
| 


other tiles, 


Mr Layard, in the course of his excayations at Nineveh, found | 


a large number of these records, some of which were written 
with such minute characters that a microscope was required to 
decipher them. He believed that they were read by a magni- 
fying lens, one of which, made of rock crystal, he found among 
the ruins of the palace of Nimroud. 

These tiles are stored away in such order that they were evi- 
dently records, but acommoner description of tile furnished the 
material for many of their structures, sometimes in conjunction 
or alternation with brick, from which it differed more in form 
and proportions than in ry. essential respect. 

The tiles of Assyria and China lead the way, so far as the his- 
tory of this art is concerned, for the Egyptian system was not 
favorable to the existence of tiles,even in rainless Upper Egypt. 
While the bricks of Babylon were some burnt and some adobes, 
the bricks of Egypt were universally adobes, or merely sun- 


of the 


low cone, so 


dried, and this does not suit a thin tile, however well it cog ' 
t 


answer for a thick brick. The references to tiles in Holy W 
are not infrequent. We read of tiles in Ezekiel and in the Gos- 
pel of Luke, where the sick man was let down through the tiles. 
Tiles were also common in Rome at that day. 


The art of glazing tiles came from China, and before the in- | 


troduction westward of this Chinese art, neither bricks, tiles, 
nor earthenware was glazed, but in cases where it was necessary 
to render their earthen vessels water-proof, they were daubed 
with pitch, wax, tallow, or other resistant. See Porrery. 

The vitreous glazes passed from China to India, and spread 


from thence after the conquest of the latter country by Mah- | 


moud of Ghuzna, the bogy of the warrior episode, in Moore’s 
** Paradise and the Peri.’’ His conquest, wherein, as Moore 
says, he 
‘* Choked up with the glittering wrecks 
Of golden shrines the sacred waters,” 


occurred A. D. 1000, about the time that Gerbert of Auvergne, | 
the schoolmaster of Rheims, was introducing the civilization of | 


the Spanish Saracens into France and Italy. 

The passion for glazed tiles extended from India and Ispahan 
to Spain, from the thirteenth to the sixteenth centuries. 

The palace of the Alhambra at Granada, the residence of the 
Moorish kings, was built in 1280, and many of the rooms are 
ornamented with glazed tiles. 

The tomb of Sultan Mohammed Khoda-Bendeh, at Sultanich 
in Persia, was also built in the thirteenth century, and is orna- 
mented on the cupola and minarets with a green glazed tile, 
and on the architrave with a dark blue tile. 

The painted mosque of Gour, in India, now in ruins, was 
built in 1475, and derives its name from the profusion of glazed 
tiles which adorned it. 


' hard frosts. 


In Ispahan, the domes and mosques are covered with green and _ 


blue tiles; and the caravanserai at Mayar, near Ispahan, built 
in 1580 by the mother of Shah Abbas, is inlaid with green tiles. 

The art of glazing tiles passed from Spain to Italy, which 
soon became celebrated for the taste and execution of its works 
in that line. Raffaello himself made designs for the paintings 
iu terra invilriata. 

The art spread to Holland, and long abode there. Delft was 
its headquarters ; and the Dutch tiles, which some of us can 
recollect as lining the capacious fireplaces of old mansions, 


have been studied by many thousands besides the excellent | 


Doddridge, who there learned Scripture history. 
The glazing of delft-ware is given under Porrery (which see). 
Under the same caption will also be found a description of the 


mode of making porcelain, which is closely allied to our pres- | 


ent subject. 

Rome was originally roofed with shingles; tiles of baked clay 
were introduced about the time of the war with Pyrrhus. 

Tiles of marble were used in Greece about the time of Pau- 
sanias, 620 p.c. The temples of Jupiter at Olympias, of Athenee 
at Athens (the Parthenon), were thus covered. 

Tiles of bronze, gilt, were also used in some cases. The lower 
edges of the joint tiles were protected and ornamented by /fron- 
tons. The edges of the flat tiles were turned upand covered by 
semi-cylindrical joint tiles, termed tmbrices. 


Roman Tiles. 


It was used in great quantity in ancient Meso- | The Greek and Roman tiles were made of marble, and have 
potamia among that wonderful people that has been imitated in clay. 


Flat tiles with raised edges extend from rafter to rafter, the 
upper end having a rib that enters a ve formed on the 
under side of the tile placed above it. After these are laid, the 
joints above 
the rafters are 
covered with 


Fig. 6431. 


each formed 
like the half 
frus- 
tum of a hol- 


that they are 
able to la 
upon aR 4 AF S 
other, their #<~ 
edges = lying ~ 
snugly to flat, : 
tiles of the ~—— Sd 
roof. Theend : 

of these ridge- Greek Tiles. 
tiles was terminated by an ornament. 

Tiles, both flat and curved, were in great demand in Roman 
architecture. Roofs were covered with the flat and curved 
tiles alternating. Tiles two feet square with a foot at each 
angle were used to line the therme, so that an air space be- 
tween them and the wall should prevent the absorption of the 
water by the latter. 

Tiles are extensively used in Europe for various purposes, — 
roofs, gutters, pavements, drains, house siding, lining flues, 
and furnaces, etc. They assume many forms; some have a 
local character, others are made in imitation of the antique. 

Pian tiles are usually made § inch in thickness, 10) inches 
long, 64 wide. They weigh from 2 to 24 pounds each, and ex- 
pose about one half to the weather. 740 tiles cover 100 super- 
ficial feet. They are hung upon the lath by two oak 8, 
inserted into holes made by the molder. 

Plain tiles are now made with grooves and fillets on the edges, 
so that they are laid without over- 
lapping very fur, the grooves lead- Fig. 6482. 
ing the water. This is economi- 
cal of tiles, and saves half of the 
weight, but is subject to leak in 
drifting rains, and to injury by 


Pan-tiles, first used in Flanders, 
have a wavy surface, lapping un- 
der and being overlap by the 
adjacent tiles of the same rank. They are made 14410}; ex- 

xe 10 inches to the weather ; weigh from 5 to 5} pounds each ; 

79 cover 100 superficial feet. 

Crown, ridge, hip, and valley tiles are semi-cylindrical, or 
segments of cylinders used for the purposes indicated. 

A gutter-tile has been introduced in England, forming the 
lower course, being nailed*to the lower sheathing board or lath. 


Fig 6433, Fig. 6484. 


Pan- Tiles. 


Y 


Gutter- Tiles. 


Sviing-tiles are used as a substitute for weather boarding. 
Holes are made in them when molding, and they are secured to 
the lath bf d flat-headed nails. The gage, or exposed face, is 
sometimes indented, to represent courses of brick. Fine mortar 
is introduced between them when they rest upon each other. 

Siding-tiles are sometimes called weather-ti/es and mathe- 
matica! tiles; these names are derived from their exposure or 
markings. They are variously formed, having curved or cre- 
nated edges, and various ornaments either raised or encaustic. 

Modifications of the pan-tile are shown in the examples a 6 
(Fig. 6486), the edges being turned up and down respectively. 
cde are modifications of the ridge-tile, in which the gutter and 
ridge are placed alternately. 

J g show modes of securing. The former is molded with a 


Ridge- Tile. 
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lug, which catches above the lath of the roof to hold itself Fig. 6437. 
in position. g shows a tile molded with two | 
Fig. 6435. lugs, by which it engages the tiles of the courses | 
above and below. 

A A’ hk" are elevation, section, and perspec- 
tive views of a tile exposing a semicircular face 
to the weather. The semicircular portion has 
a drop-flange which catches over the re-enter- 
ing curves of the upper part, these curves hav- | 
ing upturned flanges for that purpose. 

The glazed tiles are inferior to slate, as they | 
imbibe about 1); their weight of water, and 
tend to rot the lath on which they are laid. 
Good slate only imbibes | ,.. part of its weight, 
and is nearly water-proof. 

The ile is somewhat celebrated in an artistic Tile- Kiln, 
secse, as forming the cover of the basket of | a, plan of brick courses. b, plan of tile courses. 
oa keepsakes placed by a nurse upon the tomb of 

dang: TEs, Barc renes tee Gikia ar ite icin roe | tiles and the curved sides of the oven being filled up with 
the foliage, which turned gracefully over when it met the tile, | bricks, as seen in the figure. 6 is a plan of the oven as seen 
and suggested to Callimachus the Corinthian capital. Such is | when the first course of tiles are placed upon the bricks, seen 


in the figure a. The tiles are placed in bunches of twelve 
posse Amar Fl ad enough to believe upom @ moderate and laid alternately cross and lengthwise; the nib on each tile 


spaces it from its neighbor and supports it in vertical position. 
Fig. 6436. The spacing of the bricks and tiles allows the circulation of the 
heat between them,and the circular oven is found well adapted 
to secure uniformity of heat. 
| The kiln is protected on the windward side, to prevent un- 
even urging of the fires. The oven being set, the doorway 
is bricked up and daubed, the fires kindled and kept burn- 
ing, moderately at first, and then more freely. The usual time 
for firing is thirty-eight hours, and the consumption four tons 
of coal for a kiln of the size described. Three days are then 
allowed for cooling, and they are afterward taken out of the 
kiln. Those tiles which are to be made of a grayish color are 
thus treated. It having been ascertained that the tiles are 
burnt enough, and while still red-hot, a quantity of small 
fagots of green alder with the leaves on is introduced into each 
flue. The flue-holes are then well secured, and the holes in the 
roof each stopped with a paving tile, and the whole surface is 
covered with four or five inches of sand, on which a quantity 
of water is thrown, to prevent the smoke from escaping any- 
where. It is this smoke which gives the gray color to the tiles, 
both internally and externally. The kiln is then left closed for 
a week, when the sand is taken off the top, the door and roof- 
holes are opened, as also the flue-holes, and the charcoal pro- 
duced by the fagots taken out. Forty-eight hours after, the 


” kiln is cool enough to allow of the tiles being taken out, and the 

h kiln charged again. Whenever any of the tiles are to be glazed, 

they are varnished after they are baked; the glaze being yes 

h rh! on, the tiles are put in a potter's oven till the composition be- 
| gins torun. The glaze is generally made from what are called 

, lead ashes, being lead melted and stirred with a ladle till it is 


| reduced to ashes or dross, which is then sifted, and the refuse 

Tiles. ground on a stone and resifted. This is mixed with pounded 

| calcined flints. A glaze of manganese is also sometimes em- 

proyeds which gives a smoke-brown color. Iron filings produce 

lack ; copper slag, green; smalt, blue. The tile being wetted, 
the composition is laid on from a sieve. 


Encaustic tiles; ornamental tiles in which the colors are 
burned in. See page 801. | 

Galvanized iron tiles have been introduced in France. They | 
are shaped like pan-tiles, so that each laps upon its neighbor in | 3 
the course, as well as the lapping of each course upon the one Fig. 6438, 
beneath it. 

The metal being thin, the tiles are easily cut to fit a sloping 
line of roof, corners, etc.; and they are fastened by a single 
nail of galvanized iron, with which is used a small leaden 
washer, to render the nail-hole perfectly tight. 


| 
2. (Brass-founding.) The cover of a brass fur- 
nace. Now made of iron, but formerly a flat tile. 
See BRASS-CASTING. 

8. (Metallurgy.) A clay cover for a melting-pot. 
Tile-creas/ing. (Wasonry.) <A row of tiles laid 
along the top of a wall, projecting beyond the face ;_ 
or each face, if both are exposed. A row of bricks | 
laid header fashion is laid above, and is called a cope. | 
This is plain tile-creasing. A double row laid so as. 


Hunt's Tile- Machine. 


Tile-lay'ing Plow. <A mole-plow invented by 


to break joint is double tile-creasing. J. F ~~ ¢ . 
J. Fowler, Jr., England, about 1850, in which the 
ain. One made of baked earthenware. | yo }o was made to ae in a succession of drain-tiles 
Til/er. <A tile-kiln. 


| . Se : » Wig: 
jTile-Keiin. A form of kiln adapted to Buraiag bafta 7 a ala MotE-PLow, Fig. 3207, 
tiles. | g 


Tile-ma-chine’. Drain-tiles are either molded 
A good form of tile-kiln, as used in Staffordshire, En ; : 


gland, is fj, ar . 
lista de the mcccenpanyiag dears. Gu the battom of tha cree flat and bent around a former to the i shape, or 
: y pressing the 


are first placed 2,000 bricks, as shown at a, which isa plan of re Made at once of a curved form 
the oven as seen when eight courses of brick are laid edgewise. clay through a dod or mold of the required form. The 
The eight rows, with twelve bricks in each, as seen in the plan, latter plan is now usual. 

cover a space left in continuation of flues from the eight fire- | 

holes. The bricks in the first seven courses are so placed as to | Hunt’s machine (Fig. 6438) has two iron cylinders, around 
leave a flue of an average width of 4 inches. The dotted lines which webs of cloth revolve, whereby the clay is pressed into a 
show the tion of the fire-holes. Upon these bricks are | slab of proper thickness without adhering to the cylinders. It 
placed 7 tiles, forming a square, the spaces between the | is then carried between two vertical rollers, which impart @ 


pigteediay Google 


TILL. 


TILLER. 


semi-cylindrical or other required shape, 
are polished and finished by passing through three 
of horseshoe form, being at the same time moistened by the | 
dripping of water from a tank above, and finally conducted off 
upon an endless web. 


Fig. 6439. 


Tile- Machine. 


In more recent machines, the tiles are generally formed at 
one operation, by pressing. A charge of clay sufficient to form | 
a number of tiles is placed in a cylinder and | 
subjected to the action of a piston, which 
forces it out as a continuous tube through | 
the dod (Fig. 6440), after which it is cut | 
into lengths by a wire. 

The most modern machines generally 
employ a screw, which serves at the 
same time to mix the clay and force it | 
through the mold; the process of feeding 
Dod. and molding is thus rendered continuous, 

no time being lost in charging the cylinder. | 
See also Fig. 1746, page 741. 

Tiffany’s (Fig. 6441) consists of a vertical pug-mill containing 
rotary curved knives and a screw-follower for forcing the clay 
through the dies, an assortment of which are shown at the base | 


Fig. 6441. 


| 


| 
| 


Tiffany's Tile-Machine. 


of the apparatus. The pipe, on issuing from the dies. is carried 

forward by a series of rollers having hollowed surfaces, and is | 
cut into lengths by a rocking-frame provided with cross wires. | 
In another machine, the clay is forced through the dies by two | 
plungers working in boxes at the base of the pug-mill, and re- 

ciprocated by cranks set at right angles to each other on the | 
same shaft; two sets of dies are employed; one plunger being 
retracted to allow its box to receive a supply of clay, while the 
other is engaged in forcing the clay through its die. 

TilL A money-drawer in a counter or desk. 


Fig. 6442 shows a shop-counter till, which is opened by press- 
ure of the foot on a knob, which lifts a weighted lever and al- 
lows a spring to throw the door open. When the foot is with- 
drawn, the weight pulls the drawer shut. 

Till-a-larm’. An attachment to drawers, espe- 
cially to money or till drawers, to announce the sur- | 
reptitious opening of the same. Some are simple, | 
and are so attached as to strike an alarm whenever 
the drawer is opened, and consist of a bell and a 
spring hammer, the latter being tripped by the con- 
tact of a stud on the opening drawer. Other devices 
are more complicated, and only sound the alarm 
when the drawer is opened by one unacquainted 
with the specific devices which throw the alarm out 
of operation. 


j 


after which the tiles | 
iron molds | 


| while the parts are in — 


of a pif saw. 


Fig. 6442. 
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There are many patents on till-alarms, some of which have 
complicated locks and secret devices, which cannot be briefly 
bs gery within the limits assigned to this subject. 

ig. 6448 has 

avertically slid- 
ing bolt, em- 
ployed in con- ff 
nection with a 
series of notched 
tumblers,  to-& 
gether with 
springs and 
catches, and 
with acatch-rod 
and plate, all so 
arranged that 
when the till is 
opened an alarm 
will be sounded 
upon the bell. 
By a secret trig- 
ger beneath the drawer, the bolt is withdrawn and the alarm- 
mechanism is undisturbed as the till is opened. 

Fig. 6444 is a till-alarm and lock. When the till is closed, 
the outer bolts which rest on the tumblers are raised above the 
upper surface of the frame, while the central bolts which rest 


Money- Drawer. 


Fig. 6443. 


Purrington’s Till-Alarm. 


Fig. 6444. 


upon the other tum- 
blers extend within the 
frame and in front of 
the cross-piece at the 
rear of the same. If, 


this position, an un- 
authorized person un- 
dertakes toopen the till, 
the rear cross-piece is 
brought in contact with 
the central bolts, which 
will prevent its farther 
movement, while the 
drawer moves forward 
until the flange is 
brought against the 
lug. which prevents 
tg moved back, the alarm is sounded. See 
é. 
Till’er. 1. A transverse handle at the upper end 


Till Alarm and Lock. 
farther movement of the till. If the till be 


also Fig. 129, page 


2. The handle of a cross-bow. 

3, (Nautical.) The lever on the head of a rudder, 
and by which the latter is turned. 

Rudders with tillers are shown in paintings of Edfou, Egypt. 
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Tiller-rope. (Nautical.) That connecting the | forgings are under treatment. See STEAM-HAMMER; STEEL-PRESS ; 
head of the tiller with the drum of the steering- | FOR*%°- 


A number of other power-hammers are reciprocated in verti- 
wheel. cal lines by other means than piston and cylinder. A list will 
Fig. 6445. Till/er-wheel. More properly | be Paes uate Haan. ss A 
pa : e ordinary tilt- er (Fig. ) has a cast-iron helve a 
oe steering wheel, és it ioe | supported at the end 4 on plummer-blocks, fixed upon wooden 
not always act upon the rudder | beams to ease the jar. The head c¢ is of wrought-iron, faced 
through the intervention of a tiller, ies song — hangs an ve tn, the nears, and is secured 
: : tacti y a key. e of the anvil is of cast-iron, and the pane d 
which is a bar or lever projecting of wrought-iron, faced with steel. The head is raised by poets 
of cams upon a cast-iron collar e, called the cam-rt , fixed 
Fig. 6446. on the shaft /, which is provided with a heavy ay arheal 

The hammer has usually a drop of 16 to 24 inches, and strikes 
75 to 100 blows per minute. When not in use it is propped up 
by the support g. See TRrRip-HaAMMER; STRIKER; Bes lis-wiie 

MER. See list under Hammer. ‘ 
The cushioned hammer shown in Fig. 6449 (Butterfield’s 
tent) is made of iron, except the helve. The anvil and anvil- 
lock are cast-iron, made separate and adjustable. The latter 
has a separate foundation, independent of that of the main bed. 
The balanced helve swin ba two hardened adjustable stee! 
centers, and is put in motion by the use of a broad adjustable 
steel eccentric operating in connection with the working-beam 
and rubber cushions, the length of stroke being governed by 
the adjustable eccentric ; the force and power of the blow is 
greatly influenced by the reactive and united action of the 
cushions, which so far absorb the jar that a person holding his 


Tiller. 


from the rudder-head or rudder-post. See STEERING- 
WHEEL. 

Sometimes called a ‘‘ pilot ” wheel, as that func- 
tionary has it in charge in the ordinary steamboat- 
ing on our rivers. =: 

-lock. One adapted to money-drawers of 
counters. See TILL-ALARM. 

Tilt. 1. (Vehicle.) a. A wagon-cover, usually 
of canvas on wooden bows. 

b. The temporary cover for an artillery-carriage, 
corresponding to our paulin or tarpaulin, is called 
a tilt in the British service. 

2. (Nautical.) An awning over the stern sheets 
of an open boat, supported by stanchions on the 
gunwale. 

3. (Machinery.) A TILT-HAMMER (which see). 

Tilt’ed Steel. Blistered steel heated in a fur- 
nace and subjected to the action of a tilt-hammer, 
which strikes about 700 blows per minute, and in- 
creases the solidity and tenacity of the metal. 

Tilt-ham’/mer. The word tilt is derived from a 
root which means a lifting or up-and-down motion, 
which is descriptive of the action of the hammer. 

The hammer-stock is pivoted as a lever of the first 
or third order, and is acted upon by a wiper-wheel, 


‘Tilt- Hammer. 


hand upon the working parts, when under the most rapid and 
violent motion, cannot identify the strokes of the hammer. 

The cusbions do the double work of relieving the frame from 
jar and giving force and power to the blow. 

Tension can be given each cushion by raising or lowering the 
set-screws in the upper and lower sockets of the working-beam ; 
the helve is pla in position and adjusted to any stroke or 
sized die by the use of set-screws where the same is attached to 
the frame ; the husk is also adjusted to the helve in the same 
manner, 

The object of raising or lowering the husk is to enable the 
operator to use different thicknesses of dies, or adjust it to the 


a 


whose cams or cogs tilt the hammer and then allow | same dies after grinding, etc. 
it to drop upon the bloom The power is ae Loe gates 
on the anvil. Fig. 6449. by the use of a foot-treadle running 


around the bed of the hammer in such 
a manner that the operator can stand 
in front or on either side. A gentle 
hapa of the foot upon the treadle 

rings the tightener in connection with 
the belt upon the pulley, and thus 
varies the stroke in proportion to the 
pressure applied; on removing the 
foot, the treadle flies up, bringing the 


Its particular use is in com- 
pacting the balls of iron as they 
come from the puddling-fur- 
nace, and driving out the dross 
with which the iron is associ- 
ated when in the form of pig 
and some of which is removed 
by the reverberating flames of 


Pig. 6447. 


the furnace. It is also used in 
heavy forging. 

In the first-mentioned use, 
the squeezer has to some extent 
superseded it; and in the latter 
line, the atmospheric and steam 
hamm 


ers — ially the latter hd a : 
— have entirely dispensed with a “pce SARIN YE een : a = 
the tilt motion when very heavy Bradley's Cushioned Hammer. 


TILTING-FILLET. 


brake upon the balance-wheel, stopping it instantly, leaving the 
hammer up, as it cannot stop with the dies closed. 

Tilt'ing-fil/let. (Roofing.) The strip, 24 x ? inch, 
and chamfered to an edge, laid down ‘around the 
edge of a roof where the edges of the shingles or 
slates abut upon a wall. he object is to avoid 
leakage at the arris. An arris-fillet. 

Tilt-mill. (JMetal.) A building where a ¢i/t- 
hammer is used. 

Tilt-roof. A round-topped roof, shaped like a 
tilt or wWagon-cover. 

Tim’ber. 1. (Carpentry.) <A piece of wood in a 
frame. See BEAM; GIRDER; BRACE; TIE; JOIST; 
Post; PLateE; PurLIN; STRUT; etc. See list un- 
der CARPENTRY. 

2. (Shipbuilding.) One of the curved frames which 
form the ribs of aship. They are built up of several 

ieces : the Aer deas 


are futtocks, first, second, third, etc. 
extending above the deck-level are the top timbers. 
See FRAME, Fig. 2093. 


Cant timbers are placed obliquely on the keel. 
Filling-timbers are to fill up between the frames. 
Knuckle-timbers are the foremost in the bow, 
Fashion-pieces, the hindmost in the quarter. 
Each timber-frame comprises ;: — 

The cross-piece, or half-floor, 

The several /futtocks. 

The top timber. 

The lengthening-piece (if necessary). 

Their upper ends are capped by the rough-tree rail. 
The lower end is mortised into the keel. 


The skin, inner and outer, is bolted, nailed, or tree-nailed to 


the timbers. 
Each course on the outside is a strake. 
Thick strakes are wales. 
Fig. 6450. To the channels (chain- 


Stays are connected. 


Tim/ber and Room. 
(Shipbuilding.) The 
width of a timber and a 
space. Also called room 
and space, or berth and 
space. 


WooneN BrIDGE; also 
list under BripGE. 
Tim’ber-er’s Axe. 
(Mining.) An axe or 
hatchet of the mine-car- 
penter, used in chopping 
to length and notching the timbers which support 
the roof and sides of the gallery or drift. A set of 
timbers consists of 
the cap or head- 
piece, two uprights, 
legs or stanchions, 
and the s/eeper or 
sill, See Fig. 2911, 
page 1296. 
'ber-frame, 
(Saw-mill.) Agang- 
saw; the name by 
which it is known 
in England. 


Timberer’s Axe. 


Fig. 6451. 
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Worssam’s Timber- Frame (End Elevation). 
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rs are between the keel and 
eclson, and the outward and upward extension-pieces | 
The portions | 


wales) the shrouds and back- 


Tim’ber-bridge. See | 


TIME-ALARM. 


| Worssam's (Figs. 6451, 6452) comprises an iron sole-plate 
bolted to a timber framing and carrying upright standards, It 
has a swing-frame carrying a gang of saws and reciprocated by 
two connecting-rods, which vibrate outside of the main stand- 
| ards by the action of a double-throw crank-shaft. The timber 
'is propelled to the saw on rollers, top-pressure rollers being 
provided to keep it well down. e ends of the timber are 
supported and guided by carriages running on rails back and 
front of the machine. See also Plate LIV., page 2042; Fig. 
2157, page 942. 
Tim'ber-head. (Shipbuilding.) So much of a 


| frame-timber as rises above the deck. 


Tim’ber-hitch. (Nautical.) The end of a ro 
is taken round a spar, led under and over the stand- 
ing part, and passed two or three turns round its 
/own part, making a jamming-eye. 

race-knife. 
Tim’ber-wain. The 
6 


Fig. 6452. 


| 


/ 


: ‘@) 


Tim’ber-scribe. A 

scoring-tool for timber. A 
' English name for timber- 
WM wagon. The sarracum of 


a 
ole 
* 

i, 


Faseess 


Shown on the Trajan column. 


Juvenal. 
Tim’bre. Fr. (J/usic.) The quality of tone dis- 
tinguishing voices, instruments, and stops, irrespec- 
tive of pitch or intensity. 
All the notes of a given stop of an organ have of necessity the 
| same timbre, but in pitch they range throughout the extent of 
the chromatic scale. Corresponding notes, of stops pitched in 
unison, such as the open diapason, dulciana, trumpet, bassoon, 
| eremona, vox-humana, have the same pitch, but each differs 
| from the others in timbre; the quaiity of the tone is different. 
This difference is attained in various ways. Some of the pipes 
have wooden mouth-pieces, others metallic mouth-pieces, reed 
pipes, reeds of varying qualities, tubes of varying proportions 
and shapes, to imitate the peculiar sounds of the various in- 
struments after which they are named, as flute, trumpet, bas- 
soon, oboe, ete. 


Tim’brel. A drum or tambourine used in ancient 
times. We read of it in Exodus and Job. Miriam 
sang, danced, and eghee on the timbrel when she 
re her part in the grand antiphonal by the Red 
Sea. See TAMBOURINE; TABRET. 
| Time-a-larm’. An 
audible notice at the Fig. 6453. 
expiration of a set time, 

In this sense, every [ 
striking clock is a time- ],) 
alarm. Clocks and }} 
watches are also made |. 
to sound an alarm at 
such a time as may be | 7 
predetermined by set- | | 
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TIME-BALL. 
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TIME-PRINTING MACHINE. 


ting the machinery therefor. (See ALARM-CLOCK.) 
The term is, however, specifically applied to a device 
to waken sleepers ; in some cases it goes so far as to 
fire a pistol, strike a match, light a candle, and up- 
set the bed, or empty a pitcher of water into the face 
of the sleeper. Strange how much trouble some 
people will take not to rest easy ! 


In Fig. 6453, the weight is elevated by coiling its supporting 
cord upon the shaft, and is raised so high that when the shaft 
is connected to the spindle of the minute-hand, the required 
time shall elapse before the weight descends sufficiently to de- 

ress the detent of the alarm. A scale on the post indicates the 
ht to raise the weight. 

Time-ball. A ball on a pole, dropped by elec- 
tricity at a prescribed instant of time. An electric 
time-ball. It is used especially in maritime cities to 
give time to the officers of the ships in port. 

Time-can/dle. One in which the size and qual- 
ity of the material and the wick are so regulated 
that a certain length will burn in a given time. 
Candles colored or indented at certain intervals so 
as to mark time were patented in England in 1859. 

In Asser’s Life of Alfred the Great it is stated that the king 
had for his daily use six tapers, each 12 inches long and con- 


taining 12 dwts. of wax,and divided into 12 parts or inches, | 
of which three would burn in one hour. To prevent flaring | 


and irregular consumption, he shielded the light by thin plates 
of horn, making a lantern. See LANTERN. | 

Time-de-tect’or. An instrument for recording | 
the time at which a watchman may be present at | 
different stations on his beat. 


It is a kind of large strong watch, which is carried by the 
watchman, and is provided with several keys, differing some- 


Fig. 6454. 


| 


| 


Time- Detector. 


what from each other, and each adapted to operate a marker 
appropriate to itself alone, and which leaves an imprint on its 
own particular circle of the dial; one 
of these keys is secured at each station 
to be visited, and that one must be em- 
ployed in order to leave the proper 
record, it not being accessible to the 
watchman at any other point. 
Time-fuse. A fuse which can 
be so arranged as to explode a 
charge at a certain determinate 
interval after the time of its 
ignition. This is usually effect- 
ed either by cutting 
out or off a portion | 
3| of the fuse or by 
===) employing compo- 
sitions of which 
given lengths burn 
at different rates. 
Fig. 6455 shows a 
** Borman" fuse, which 
at the discharging 
point is in contact with 
a chamber containing 
quick wder, and 
communicating with . 


Fig. 6455. 


Time and Percussion Fuse for 
Explosive Shells. 


telegraphic orother 


_ teeth, which, through | 
the medium of alever 
having at one end a 
spring nib which has 


the interior charge of the shell. 
pages 928, 929. 

Time-keep’er. (Horology.) A watch or clock, 
See HoroLoGicaL INSTRUMENTS, list, pages 1123, 
1124. 

Time-lock. A lock having clock-work attached, 
which, when wound up, prevents the bolt bein 
withdrawn when locked, until a certain interval of 
time has elapsed, even by means of the proper key. 
Various devices may be employed for this purpose ; 
in one, a circular stop-plate rests against the end of 
the bolt and resists its withdrawal until peried 


See also Fuse, Fig. 2182, and 


away by the movement of the train at the end of the 


time to which it was woundup. See ALARM-CLOCK, 
e 57. 

oi sires sete: (Nautical.) A rope made fast to 

an anchor when stowed, to keep ropes from fouling 

on it. 

Time'piece. An instrument for indicating time. 
See Clock ; WatcH ; CHRONOMETER ; CLEPSYDRA; 
Houk-GLass; Diau. See list under Horo.ocicaL 
INSTRUMENTS, page 1123. 

Time-print'ing Ma-chine’. An apparatus for 
imprinting on a letter, dispatch, or other document 
the time at which 
it was sent, re- 
ceived, filed, ete. 
Adapted for use in 


Fig. 6456. 


offices where nu- 
merous records of 
this kind have to 
be made. 


Fig. 6456 is a stamp- 
ing-apparatus§ which 
automatically records 
the time of each im- 

ression made upon it. _ 

t comprises a clock 
provided with a min- 
ute-wheel having 60 


a limited freedom of 
movement in one di- 
rection, acts upon a 
ratchet-wheel also hav- 
ing 60 teeth, and borne 
upon the same shaft 
with the plain wheel ¢ 
on which the minutes 
are engraved. A pin 
on this wheel at the 
expiration ofeach hour 
strikes a pawl-lever 
which rotates a wheel 
a, having the hours en- 
graved on its periph- 
ery; to this is affixed 
a wheel 4 having 24 
divisions, 12 marked 
A. M. and 12 marked: 
P. M. c is a wheel 
numbered from 1 to 31, 
corresponding to days, 
and d a wheel having 
the months engraved on its circumference ; these two wheels 
are adjusted by hand. An endless ribbon passes over the faces 
of the wheels abcde around rollers k kkk, and is inked by 
contact with the inking-roller r. Impressions are made by the 
hand-stamp p, which at the same time depresses a pawl-rod 
that en a ratchet-wheel s, causing the lower left-hand 
roller to rotate and feed the ribbon. 

In this device the clock-work only acts upon the printing 
mechanism for an instant in each minute, so that no shock is 
communicated to the former in the act of stamping. 

In another machine a time-piece, provided with minute, hour, 
and calendar wheels, having raised figures and letters on their 
edges, arranged in line side by side, and operated from the time- 
piece by a pawl and armature lever of a magnet, is combined 
with a suitable inking and spring-plate device, so that the time 
and date may be at any time printed, either by a hand-pad or 
by the action of a second electro-magnet. 

In a third machine by the same inventor, the type-dials are 


Hinchman’s Time-Printing Apparatus. 


TIMER. 
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TIN. 
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concentrically arranged in a horizontal plane, and are operated ° 
by bevel-gears connected with the main shaft. Each revolution 
of the minute-dial moves the hour-dial one space, while one 
revolution of the latter moves the vertically arranged meridian- 
wheel and the disk indicating the day of the month each one 
space, and the latter in turn moves the month-disk, When the 
piaten is depressed to make an impression, and the rotation of 
the shaft is suspended, the clock-movement winds up a spring 
within one of the cog-wheels connecting said shaft with that of 
the clock, which spring, as the shaft is released, communicates 
to it its lost motion. 


Tim/er. A watch which has a seconds-hand, re- | 
volving once in a minute, and a counting hand which | 
records minutes. It has a projecting pin which, 
when pressed, causes the hand to sly back to zero, 
and remain there till the pressure is removed. A 
form of stop-watch, keeping not actual time, but the | 
time between events, such as the starting and arrival , 


time in a race. 

Time-sig/nal. A means of indicating the local 
time at an observatory to observers at one or several 
distant points. 

Dropping a ball (time-ball) at a fixed hour, 1 o'clock, P. w., , 
or mean noon daily, has long been in use in inaritime cities and | 
observatories. This serves as a means of regulating or ascer- 
taining the rate of clocks or chronometers at all points where 
the falling of the ball is visible. 

The electro-magnetic telegraph has been used for operating 
time-signals at much greater distances; thus, the Greenwich | 
time is indicated at Liverpool and other cities in England by 
the dropping of a ball by means of an electric circuit operated 
from Greenwich, the circuit being automatically closed at one 
o'clock. The ball is dropped through the intervention of a: 
series of levers, to one of which, acting as a detent, the arma- 
ture of an electro-magnet, made so by the closing of the circuit, 
is attached. When this is attracted by closing the circuit, the 
detent is withdrawn and the ball falls. 

By galvanometers placed in the circuits of the time wire to | 
Liverpool, and the return wire, it was ascertained that the time | 
elapsing between the receipt of the current iu London and the , 
discharge of the ball in Liverpool was !! ,, of a second ; of this | 
24). were occupied by the automatic circuit-closer, 4.4, by the | 
ball-trigger mechanism, leaving ® 4 of a second for the passage 
of the current by the underground wire. 

By means of an improved arrangement devised by Mr. Varlev 
for connecting the observatory at the Cape of Good Hope with | 
time-balls at Simonstown and Port Elizabeth, the ¢ime elapsing ° 
between the passage of the current at Capetown and that an- | 
pouucing the falling of the ball at Port Elizabeth, 500 miles dis- 
tant, is found to be but !|,, of a second. 


Time-ta’/ble. 1. A table giving the times of 
starting and arrival at each station of the daily trains 
on a given road. 

2. A record of time of employes. } 

3. A board divided by vertical and horizontal lines 
representing time and distance respectively, and used | 
to denote speed of trains. See SPEED-RECORDER, 
Fig. 5373, ete. 

‘ing. (Machinery.) The regulation of the | 
parts of a machine so that all the motions shall take 
place in due order and time. This may be illus- 
trated in the sewing-machine, in which the stroke of 
the needle, the shuttle, and the feed take place 
necessarily in an exact sequence. 

Tim’ing-ap'pa-ra’/tus. (Railway.) An appa- 
ratus for automatically recording the rate of speed of 
railway-trains. 

An endless screw on the axle of a car through the medium 
of a worm-wheel and connecting-rods causes a pencil-point to 
traverse back and forth across a strip of paper windiug over a 
drum moved by clock-work. The paper is ruled with trans- 
verse lines corresponding to minutes, and the rate of speed is in- 
dicated by the number of lines which the pencil-mark crosses 
during its passage from one side of the strip to the other. Thus 
at the rate of 15 miles an hour, the diagonal pencil-line will 
cross four of the ruled lines; at 20 miles, three; and so on. 
When the train is stopped, the pencil-mark will be directly | 
across the paper, parallel to the ruled lines. See SpEED-REGIS- | 
TER ; SPEED-RECORDER; etc. 

Tim’pa-no. A drum. See TyMPANo. 

Tim-whis'/key. A heavy, lumbering, low- 
wheeled carriage. 

Tin. Equivalent, 59; symbol, Sn. (stannum) ; | 
specilic gravity, 7.29; fusing-point, 442° Fah. <A 
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malleable, fusible, soft, white, lustrous metal, not 
readily corroded by atmospheric influences. 

The bichloride is used as a mordant. 

Tin forms an ingredient in most of the white al- 
lovs, such as solders, Britannia metal, pewter. See 
ALLOY, 

Iron plate is tinned to prevent its oxidation, and 
the tin plate — as it is then called — is used for nu- 
merous purposes in and about the house, from the 
roof and eave-spouting to the culinary vessels in the 
kitchen. 


Kassiteros (Gr.) is the ancient Sanscrit word Kastira; Zinn, 
in German, den, in Icelanilic; tin, in English; tean, in Swed- 
ish: answering to the Malay and Javanese tomah. The names 
of articles of commerve become widely distributed; as the San- 
scrit ‘sarkara and kanda, whence our sugar and candy. The 
old German word gilessum, amber, has become the modern 
glass; the latter resembles the former very closely. 

“Through the intercourse which the Phenicians, by means 
of their factories on the Persian Gulf, maintained with the east 
coast of India, the Sanscrit word kastira, expressing a moet 
useful product of Further India, and still existing among the 
old Aramaic idioms in the Arabian word kasdir, became known 
to the Greeks even before Albion and the British Cassirerides 
had been visited."’ — HumBorprt. 

The position of the Casstterides, or “ Tin” islands, referred 
to by Herodotus, Book ITI. Chap. 115, was kept secret by the 
Phoenicians, who had been dealing with the Celtic natives of 


Cornwall and Ireland for many centuries, introducing among 
them many of the weapons and implements which are found in 
their barrows and bogs. Strabo, Poly bius, and Diodurus, each 
haa his guess as to the geographical position of the islands. 
The trading for tin seems to have been conducted at &t. Mi- 
chael’s mound in Cornwall, to which place it was carried in 
carts across the sands when the channel was dry at low tide. 

A rude, smelted block of tin was found some years since at 
Ladock, near Truro, Cornwall, supposed to have been smelted 
at the time when the Pheenicians traded with ancient Cornu- 
bia, and is in the Truro Museum. It is about 2 feet 11 incbes 
long, 11 inches broad, and 3 inches thick. 

Strabo says: ‘‘ The people live by their Fig. 6457. 
cattle, and have mines of tin and lead ; 
these metals they exchange for pottery, “, 4 
salt, and bronze implements.” +? 

Ptolemy, Pliny, Solinus, and P. Mela ve oe yo 
referred to the islands. 

The metal is believed to have been fas — 
brought tothe Mediterranean, from the Ma- Phanictan Ptg- Tin. 
lay islands to India and Arabia, in eariy times. 

Tin is mentioned in the Bible in the books of Numbers, 
Isninh, and Ezekiel. The latter mentions it as coming from 
Tarshish to Tyre, probably Tartessus, now Cadiz, where there 
was a famous Pheenician colony, and where the trading-ves- 
sels from the Cassiterides would naturally call. 

Tin is first mentioned as among the spoil of the Midianites, 
1452 B. c., when the five kings of Midian and the recalcitrant 
Balaam were slain. Gold, silver, brass (? copper), iron, tin, and 
lead were among the spoils, and the tribes also received an ac- 
cession of 32,000 young females. 

The tin was probably obtained from the intercourse of the 
Midianites with Phenicians. The sources of supply from the 
Indian Archipelago were not then opened to the Mediterranean 
countries. 

Tinning was practiced by the Romans. Pliny says :— 

‘* Stannum illitum seneis vasis.’’ 

Dripping-pans have been found at Herculaneum plated with 
silver. 

The tin of commerce is derived from the native oxide. which 
is found in Cornwall, Malacca, the island of Banca, Germany, 
Bohemia, Hungary, Australia, Chili, and Mexico. 

Five kinds of metallic tin are found in the market, known as 
Banca, Straits, English, Spanish, and Australian. The first, 
derived from the island where it is produced, is the purest and 
best. Straits tin comes from Singapore, Borneo, and other 
places adjacent to the Malavan peninsula, and ranks second. 
The English tin ranks third; the better qualities, however, 
which are retained for home consumption, equalling the Banca. 
Spanish tin comes from Mexico and South America; it is badly 
refined, and commands a less price than either of the others. 
The provinces of New South Wales and Queensland, Australia, 
now furnish immense quantities. 

The tin of Cornwall is principally derived from the peroxide ; 
the tin stone is found in veins associated with copper ores In 
granite and slate rocks, in which case it ia called mine tin. It 
is also met with as an alluvial deposit mixed with rounded peb- 
bles, and is termed stream tin. When occurring in reniform 
maxses or wedge-shaped pieces with concentric bands, giving it 
a ligneous appearance, it is termed wood tin. 

The ore is broken with a hammer into pieces about the size 
of a man’s fist, crushed in a stamp-mill, and then undergoes a 
number of washing and separating processes depending on its 
quality and coudition, such as budding, tossing or tozing, chim- 
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say Pheri gy rentgaed jigging, seatinr fam ing or ceee, | Tin-clip’pings. See T1Nx-scrap. 
and tying, the latter being generally performed after rousting. | ! 
The ore having been thus. prepared is roasted in a reverbera- | Tinct ue? shesoieel An apparatus for thoroughly 
tory furnace to get rid of the sulphur and arsenic. The latter | eXtracting the active principles of plants, etc., by sub- 


is collected in chambers and resublimed to form the white 
arsenic of commerce. The calcined ore is then washed to re- 
move the impurities. If it contain copper pyrites, it is exposed 
for some time to the atmosphere and again washed, in order that 
the oxygen may convert the pyrites into a soluble sulphate. If 
copper be present, the calcined ore may be treated with dilute 
sulphuric acid, which dissolves the copper without attacking 
the tin. 

After washing, the ore is called black tin, and is ready for 
smelting. This process is conducted ina reverberatory furnace, 


with common pit-coal, anthracite or other carbonaceous sub- 


stance being mixed with the ore to produce an ordinary quality 
of metal’; but if very pure metal is desired, a blast-furnace, with 
charcoal for fuel, is used. In the former case the ore, mixed 
with about !/, its weight of powdered coal or anthracite, and a 
little slaked lime or fluor spar, serving as a flux for the silica 
present, is placed upon the floor of the furnace and slightly 
sprinkled with water. During the first six or eight hours the 
doors of the furnace are closed, and the heat gradually in- 
creased. The door is then opened, and the fused mass worked 
with a long iron paddle to separate the slag. 

The molten metal is then drawn off by removing a clay plug 
from the tap-hole, and flows into a basin. The slags are di- 
vided into three classes, one of which is thrown aside, a second 
restamped and worked, and the third smelted with the succeed- 
ing charge. The tin thus produced is refined, by liquation, or 
slow fusion in a reverberatory furnace, the dross tloating on 
the surface while the tin is drawn off; billets of green wood are 
then lowered into the molten metal and allowed to remain for 
some three hours; these cause the lighter remaining impuri- 
ties to rise in the form of a scum to the surface, the heavier 
ones subsiding toward the bottom. ‘Three strata are thus 
formed : the upper, being most pure, is termed refined ; the low- 
est most impure, and the middle medium. Each is ladled out 
into iron molds, forming what is known as dlock-tin. The re- 
fined is used principally for tin-plate. 

The blowing-house is often employed, where charcoal is cheap, 
for producing a fine quality of tin. In this the ore is smelted 
in a blast-furnace, and the metal refined by poling with green 
sticks of wood. 

Grain-tin is prepared by plunging blocks of tin into a bath 


Fig. 6458. 
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Tincture-Press. 


of molten tin, and when they have assumed a brittle crystaling 
texture, they are broken with a hammer; or, after being heated 
nearly to the fusing-point, they are allowed to fall from a consid- 
erable hight ; they are thus broken up into elongated grains. 


Tin Can. The ordinary name for the cans of | sere eae thrown away as 


tinned iron now so widely used. 


One of the great improvements in this branch of business was Proverb, usually involving the 
a portion of wrong spelling of the otherwise 


the tin can of Masury, in 1859, in which he made 
the cover of very thin metal, which could be readily cut through 
with a knife. 0 000,000 

being used daily by the Borden condensed milk company. 


invention is largely used in the paint trade, as it enables paints 
to be put up in liquid form, ready for use, thereby saving the 
See CAN-SOLDERING 
For list, see 


inters time and trouble in mixing paint. 
CHINE, and other titles under SHEET-MFTAL. 
PLUMBING AND Sueet-meTaL Work, page 175). 


of these cans are made yearly, me 
he 


| mitting them to compression, 


| 
_ The example is worked by hydraulic power. The ram of the 


press lifts the table which supports the box in which the in- 
fused mass is contained. The platen is above the press, and is 
stationary during the operation of pressing, but is moved out 
of the way when filling and emptying the box. 


Tine. <A term properly applied to a prong which 
pierces, as in forks, whether for culinary or table 
use, or such as are adapted for hay or manure. It 
must not be centoandet with tooth, as in the harrow, 
or the cylinder of a thrashing-machine, etc. ; the 
action is different. The stirrers of other cultivators 
are known as shovels, shares, or teeth, according to 
form and action. 

Tin-foil. Very thin sheet-tin ; often alloyed. 

Tin-fur’nace. Tin-ore is broken into pieces with 
‘small hammers, and the pieces of spar thrown aside. 
The ore is then crushed between rollers, jigged, to 
separate the tin-stone from the refuse, then stamped 
and washed. 


The crushed and washed ore is calcined in furnaces, to get rid 
of arsenic and other volatile impurities. It is then mixed with 
powdered culm or anthracite coal, and put in another furnace. 
The heat expels other impurities, the earthy matters float, and 
the metal is drawn off at a tap-hole. 

In the su uent refining process, the remaining impurities 
are gradually eliminated, and the refined tin is cast in granite 
_molds in blocks of 300 pounds each. This is bdlock-tin. 

Grain-tin is obtained by granulating molten tin in water, from 

a second melting of blocks of a superior quality of metal. 
| Fig. 6459 represents the furnace used 
at Altenberg, Saxony, for smelting 
roasted tin-ores. It is of granite, about 
10 feet high. ais the shaft ; 5, the fore- 
_ hearth; d, the bottom stone; and c, 
an iron caldron for receiving the metal ; 
a tuyere enters through 6. The ore, 
mixed with coke, coal, or charcoal, and 
slag from former smeltings, is placed 
in a; the reduced tin collects first on 
the fore-hearth 5 and runs thence to 
c. In this state it contains iron and 
arsenic, from which it is purified by 
liquation; the pure tin, fusing more 
readily, oozes out and leaves a more 
infusible alloy behind. = 


Tin-glass. The glass-mak- Tin- Furnace. 
er's name for bismuth. 

Tin-glaze. (Potfery.) An o 
enamel, having oxide of tin as a 
majolica ware and other fine pottery. 


Fig. 6459. 


ue glaze, or 
sis, used upon 


Tin-glazes are found upon ancient tian and Persian 
articles. The process appears to have n introduced into 
Europe by the Saracens ; tin-glazed tiles manufactured about 
1300 a. p. being found in the Alhambra. They also made very 
beautiful wares, known as Hispano-Moresque, recognizable b 
the peculiar metallic luster of their surface. These were imi- 
tated by the Italians in the well-known majolica ware. The 
earlier specimens of this have a lead glaze, and are termed half 
or ‘‘ mezza majolica.’’ Toward the close of the fifteenth cen- 
_ tury the Italians became possessed of the secret of making tin- 
glazes, and soon surpassed the work of their predecessors the 
Moors. 


Tink’er. (Ordnance.) A small mortar on the 
end of a staff. See Fig. 1365. 
| Tink’er’s-dam. A wall of dough raised around 
a place which a plumber desires to flood with a coat. 
of solder. The material can be but once used; being 


| 


worthless, it has passed into a 


innocent word ‘‘dam.” 

An electrophorus may be thus 
formed. A vial a, previously 
heated, is upset upon a circular 
plate ) with a turned-over edge. ¢ 
_A circular dam of dough ¢ is raised 


TIN-LINED PIPE. 


around the lip, forming a wall to hold the soft solder 
which holds the insulator-handle to the plate. 
Tin-lined Pipe. Lead pipe is lined with tin in 
order to prevent the formation of deleterious salts 
by the action of the water on the lead. Although 
the action of pure water say metallic lead when 
there is no access of air to the pipe is so slight as to 
be uninjurious, yet it is found in practice that, 
owing to various causes, all water used for domestic 
purposes containing air and more or less mineral im- 
purities, the water after its passage through lead 
pipes is found to become charged to a greater or less 


extent with the poisonous salts of lead. Tin is much 


less subject to be thus acted on, and its salts are 
comparatively innocuous. 


The earliest attempt to remedy this evil by lining the tin pipe 
with lead appears to be found in Alderson’s English patent of 
January 26, 1804. 

In this the lead was 
cast around a core or 
mandrel in a two- 
part mold, the man- 
drel was then with- 
drawn and replaced 
by a smaller one, 
around which the 
fused tin was poured. 
A reversal of the pro- 
cess was provided for, 
the tin lining being 
first cast, and the 
lead afterward poured 
around it. The com- 
pound pipe was after- 
ward lengthened by 
being drawn out upon 
a mandrel. A method 
of drawing out the 
tin lining upon a 


in « larger leaden 
tube, and drawing out 
the two together, is 
also specified. 

The first specified 
“2-4 methods are still gen- 
erally followed, vari- 
ous improvements 
having been made in 
the details. 

6461, the 


In Fig. 
piston B of a hy- 
draulic press serves 
to operate the central 
plunger E and the 
annular plunger DF. 
The former forces out 
the tin contained in 
the central cylinder 
H, and the latter the 


lead in the annular 
cylinder G JI. J is 
the mandrel. The 


machine admits of 
being arranged for 
making pipes all of 
one metal, as in the 
lower portion of the 


gure. 

In Fig. 6462, two or 
more cylinders H H, 
K K are employed. 
The hollow ingot of tin B Bis placed on a mandrel and forced 
through the central opening previously made to receive it in the 
ingot of lead A. The pressure unites the two together, and the 
compound pipe is forced through a die and passes out through 
the openin Te 

In Fig 6463, the tin is cast around the mandrel ¢, and is pro- 
tected by a tube from the heated lead when the latter is poured 
into the cylinderaa. By a motion of the plunger > or cylin- 


Machine for Making Tin- Lined 
Lead- Pipe. 


der a a, either of which may be the working part, the two met- — 


als are forced through a die at the bottom of the cylinder and 
united together. 

Tin-liq/uor. A dyer's solution of tin, digested in 
hydrochloric and nitric acids, with an addition of salt. 

Tin’man’s-punch. A punch or swage for sheet- 
metal workers’ use. The plunger in the machine 
illustrated is worked by treadle. See also PuNCH ; 
SHEET-METAL ; STAMPING-MACHINE. 
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mandrel, inserting it | 


TINNING. 


| Tin’man’'s ~- shears. 
_Hand-shears from 4 to 9 
‘inches in length; the 
ends of the handles are 

| bent toward each other, © 
so as tomeet when closed ; 
also known as snips. 
The bench-shears are 18 
inches or more in length, 
and one handle is bent 
down, forming a square 
tang, which is inserted 
through a hole in the 
bench ; the other oper- 
ates the movable blade. 
See SHEARS, Figs. 4928, 
4929, 

Tin’man’s - sol’der. 
Ordinary or fine tin sol- 
der is composed of 2 tin, 
1 lead, and melts at about 
360° Fah. 

Plumbers’ solder con- Machine for Making Tin-Lined 
sists of 1 tin, 3 lead, sateaiinl. ten 

melting at about 500° Fah. See SoLDER; ALLOYs. 
omens Tools. See under the following 
neads : — 


Anvil. i Fig. 6463. 
Autogeneous soldering. = 
Bat. 11:2; ma 
Beak-iron. N SS } 
Copper bit. TET SNi iss 


Creasing-tool. 

Die. 

| Double-seaming tool. 

Flanging and wiring machine. 

Grooving-machine for sheet- 

metal. 
Grozing-iron. 
Latterkin. 

Mallet. 

- Planishing-hammer. 
Punch. 

' Raising-hammer. 
Riveting-hammer. 
Riveting-set. 

Roof-seaming machine. 
Seaming-machine. 
Seaming-tools. 
Seam-set. 
Setting-punch. 
Shears. 

Sheet-metal folder. 
Sheet-metal press. 
Sheet-metal shears. 
Snarling-iron. 


Snip. 

Solder. 

Soldering-furnace. 

Soldering-machine. : 
Soldering-tools. Tin-Lined Lead-Pipe Machine. 
Spinning-metal. 

Stake. Swaging-machine. 

7 en, Bo Teest. 

Striking-up press. Tinner's folding-machine. 
Swage. Tinner’s stove. 


Tin’ner’s Fold’ing-ma-chine’. One in which 
the sheet-metal, cut to the ba shape and size, 
is laid upon the bed-piece, held by a lever, and bent 
up against the former by a folder. The sides of the 
pan are operated upon consecutively. 

Tin’ner’s Stove. A sheet-metal stove used by 
tinmen for heating the soldering-tools. See Figs. 
5293, 5294. 

Tin'ning. The art of coating other metals with 
tin. 

The Romans employed tin (stannum) for my 
vessels of copper in which were cooked articles whic 
would corrode the copper. The practice is cited by 
Pliny, Columella, Palladius, and others. Silver was 
previously used for this purpose, and afterward a 
| pewter (argentarium), lead and tin. The tinned 


piateney Google 


TINNING. 


vessels were known as vasa stannea. 
was preferred, and 
the mixture of lead 
considered an adul- 


~ Fig. 6464. 


derstand the passage 
fers to the same mode 


ation. 


The process seems to 
have been by immersion,, 
as at present practiced. 

Hollow ware is tinned 
inside, having been first 
thoroughly cleaned and 
heated, by pouring grain 
tin into the vessel and 
turning and rolling it 
about so as to bring it 
in contact with every 
part. Powdered rosin is used in the bath to prevent the 
formation of an oxide, and the surface of the ware is rubbed 
with cloth or tow to aid the process. In cold tinning an amalgam 
of tin and mercury is applied to the metal, the mercury being 
afterward driven off. 

Bridle-bits, stirrups. and other small articles are tinned by 
immersion. 

_ See also the following : — 

By simple immersion. Dissolve 17} ounces ammonia! alum 
in 12 pounds boiling water, and when dissolved add 1 ounce 
protochlioride of tin. The articles to be couted are well cleaned, 
and then immersed in this liquid until they are sufficiently 
white. The ammoniacal salts last a long time, but the tin salt 
requires occasional renewal. 

By contact with another metal in a suitable liquid. Dissolve 
104 ounces bitartrate of potassa in 17} parts water, and add 3 
ounce protochloride of tin, and boil it a few minutes. The 
articles to be coated are immersed in 8 solution, in contact with 
a piece of zinc of proportionate siz. 

By the battery. Dissolve 11 ounces pyrophosphate of potassa 
or soda in 17} pounds water, and then add 44 ounces proto- 
chloride of tin, and operate by the battery process with an 
anode of tin. See also TIN-PLATE. 

Wegler gives the following method : — 

A solution of perchloride of tin is first prepared by passing 
washed chlorine gua into a concentrated aqueous solution of tin 
salt, and expelling the excess of chlorine by gently warming it, 
then diluting it with eight to ten times its volume of water, and 
filtering it, if necessary. The article, well pickled in dilute 
sulphuric acid, and polished with sand and a steel scratch- 
brush, and rinsed with water, is loosely wound with a zinc wire, 
and immersed for ten or fifteen minutes, at the ordiuary tem- 


Tinman's Punch. 


Pig. 6465. 


Apparatus for Coating Metal Plates with Tin. 


perature,in the dilute solution of perchloride of tin. When 
tinned in this way, it is raixed, brushed with a scratch-brush, 
dried, and finally polished with whitening. This applies to 
pune cast-iron, wrought-iron, steel, copper, brass, lead, and 


ne. 
In Butterworth’s apparatus (Fig 6465), the sheet of metal to | 


be tinned is drawn through the bath contained in the melting: 
pan B, being fed down the guide-plate g and drawn forward by 
the rollers 6 6'a a. Accurved apron 6? supports the sheet while 
passing through the bath. 

The following is M. Heeren’s process for giving iron wire the 
appearance of silver by a thin film of tin: the iron wire is first 
placed in hydrochloric acid, in which is suspended a piece of 
sinc. It is afterward placed in contact with a strip of zine in 
‘a bath of two parts tartaric acid dissolved in 100 parts of water, 
to which are added three parts of tin salt and three parts of soda. 
The wire should remain about two hours in this bath, and then 
be removed, and made bright by polishing, or drawing through 
a polishing-iron. By this galvanic method of tinning, wire 
which has been wound in a dl pagers or iron of other shape, can 
be made quite white, which is an advantage over most other 
methods, where the wire is tinned iu the fire and then drawn 


through a drawing-plate. 
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The pure tin 


teration, as we un-. 
of Pliny. Galen re- | 


and kind of adulter- ; 


TIN-PLATE. 


Tin-plate. Jron-plate coated with tin by dip- 
ping it into a molten bath of the Jatter metal. 


The art of tinning plate-iron seems to have been invented in 
Bohemia, was carried from thence into Saxony, 1620, and other 
parts of Germany, whence the rest of Europe was supplied until 
‘near the end of the seventeenth century. The art was intro- 

duced into England by Yarranton about 1676. 
The iron used is charcoal tron, rolled into sheets of various 
| thicknesa, according to the grade and size of the plates, which 
. are cut into rectangular pieces of the required sizes. 

The processes are ag follows : — 

Scaling. The plate is bent so as to enable it to stand when 
placed on edge, and is then pickled in a trough containing di- 
lute hydrochloric acid. The bent plates being laid on the floor 
_ jn a row, a rod ia placed under them, and they are thus lifted 
and placed in a furnace, where they are heated to redness. The 
scale then drops off; after removal and cooling, the plate is 
beaten smooth on a cast-iron anvil. Cold rolling between bard, 
polished rollers confers smoothness and elasticity. 

Pickling. The plates are immersed in a bath of acidulated 
| bran-water, at about 100° Fah., for 12 hours, standing half the 
time on one edge and half on the opposite one. They are then 
transferred to a bath of dilute sulphuric acid (100° Fah.), which 
makes them bright. This is followed by a bath of clean water 
abd scouring with hemp and sand. 

Tinning. The series of pots in which the dipping is per- 
formed is placed in a brick structure which rises above the floor 
of the factory, and at which the workmen stand. This struc- 
ture is called the stow, and contains the furnace which heats the 
_ pots) These cast-iron pots are arranged in a row, and are five in 

number, — the tin-pot, wash-pot, grease-pet, pan, and list-pot. 

The tin-pot contains about 500 pounds of block and grain 
tin, on which Hoats 4 inches of tallow, to prevent oxidation. 
Alongside it is a grease-pot. 

The teash-pot is nearly full of the best grain-tiv, and has a 
partition to prevent the dross from gathering at that part where 

| the last dip is given to the plates, 

The grease-pot contains lard or tallow free from salt. 

The pan has a grating at bottom, and no fire under it. 

The dist-pot has ouly 4 inch depth of tin in it 

The operation is as follows : — 

800 plates previously dipped in a grease-pot are placed one by 
one in the tin-pot (No. 1), in a vertical position, and left for an 
| hour or two, the heat being as great as possible without burn- 

ing the grease’ They are then taken out by tongs and placed 
on an iron rack to drain. 

The plates are then placed in the larger division of the wash- 
pet (No. 2), which melts off the supertluous tin acquired in 
No. 1; being taken out, a few ata time, from No. 2, they are 
taken up singly by a pair of tongs, swept on each side by a 
hempen brush, to make the layer equable and remove drip, 
and receive a final dip in the clean side of the wash-pot, by 
which the marks of the brush are erased. 

| Each plate, after its final dip in metallic bath, ie plunged fn 
the grease-pot (No. 3), which is so hot as to remove superfluous 
metal, allowing it to drain off and collect in the bottom of the 
pot. The plates stand singly in the grease-pot, being separated 
by pins, and as the pot holds but five, a boy is continually re- 
moving the one which has been longest in the grease. 

As the boy takes the plates from the gvease-pot (No. 8), he 

' places them on edge in the cold pans (No. 4) to drain off the 
grease and cool 

The l:st-pot (No 5) is employed for melting off the /:st or sel- 

| vage of tiu which has accumulated at the edge of each plate as 
it stood vertically in the wash-pot and grease-pot (Nos. 2 and 
| 8). une list, being thus melted, is detached by a smart tap with 
1 a stick. 
| The grease is cleaned from the warm plates by rubbing with 
dry bran. The plates are then boxed. Trade custom has pre- 
' scribed the grades, weights, and sizes, which are indicated by 
‘ certain marks on the boxes, as shown in the following table: — 


| 


'No. in| Weight!  Box- 


Names. Sizes. |, Box.|ina Box.| Marks. 
Inches Pounds. 

Common, No. 1......./18310 © 225 112 | CI 
Common, No. 2....... 13} 9} 226 105 | CIT 
Common, No. 8....... 123 x 94! 225 100) | CITT 

; Crosa, No. 1.........../18'X10 | 225 140 | XI 

' Two cross, No. 1...... 13310! 225 | 161 | XxI | 

| Three cross, No. 1.....'134x10 | 225 | 182 | XXXI 

| Four cross, No. 1...... 13410 | 225 203 | XXXXI | 
Common doubles...... 163123) 100 17 CD 

_ Cross foubles.......... 163124) 100 126 | XD 
Two-cross doubles..... 16] «124 100 147 | XXD 
Three-cross doubles... 163 x 124' 100 168 | XXXD 

| Four-cross doubles ....°163 124) 100 189 | XXXXD ; 
Common small doubles. 15 x11 | 200 168 | CSD | 
Cross small doubles.... 15 x11 | 200 189 XSD 
Two-cross doubles..... 15 «11; 200 210 |XXSD_ : 
Three-cross doubles.... 15 «11 | 200 231 ‘XXXspD | 
Four-crose doubles..... 15 x11 | 200 262 XXXXSD: 

. Wasters, common, No.1 13310 | 226 112. «| Wer | 

225 140 WXI 


l Waaters, cross, No. 1.. 133 x10 


TIN-POT. 


The process in Pittsburg is as follows : — 

The sheets, cut into the desired sizes, are ‘‘ pickled ’’ by im- 
mersion in a bath of dilute sulphuric acid for 1 
They are then annealed for from 6 to 7 hours ; then rolled cold, 
to give them a surface polish. This operation hardens the 
iron, so that the plates are again annealed, with greater care 
and at a lower temperature, for 6 or 7 hours. The plates are 
then again pickled in an acid bath for some 10 minutes, to re- 
move the scale of oxide, washed in water to remove the acid, 
and then plunged for a few moments into a bath of palm-oil or 
melted tallow. The plates are then put, 40 or 50 ata time, in 
atin bath, where they remain about 15 minutes. On leaving 
this, the plates are plunged into a second tin bath, on leaving 
which they have the dross brushed off, and go to the third tin 
bath; from that they go into a tallow or oil bath, from which 
they are drawn by passing between rolls, which smooths them. 
They are then rubbed with shorts, or bran and leather, to clean 
therm, sorted and boxed, each box of I. C. plate, containing 112 
pounds, or 112 plates, the plates having a gage of about No. 30, 
and weighing one pound each; I. X. brand weighs 140 pounds 
to the 112 sheets. 


Tin-pot. The first of the set of baths in which 


sheet-iron is dipped for tinning. 

It is a rectangular cast-iron vessel holding about 
500 pounds of block and grain tin, and heated by a 
furnace, which envelops the sides and bottom. The 
molten tin is covered with a layer of tallow four 
inches thick, to prevent oxidation. 

The other baths or pans are the wash-pot, grease- 
ig ie and list-pot. See TIN-PLATE. 

-saw. (Bricklaying.) A saw used by brick- 
layers for-cutting kerfs in bricks in order to render 
them more readily dressed by the axe which hews 
them into shape for the skew or gaged work, dome, 
or niche for which they are destined. 

Tin-scrap. Clippings or scraps made in the 
manufacture of tin-ware. It consists of iron plate, 
partially alloyed, and also coated, with tin, the 
amount of the latter varying from three to five per 
cent. In inferior wares the tin is itself debased with 
lead. | 

In the manufacture of tin-ware it is said that 6 percent of the 
whole of the plates employed disappears in the form of scraps. 
The trade in sardine-boxes produced at Nantes, in 1869, nearly 
400 tons of scrap; Birmingham produces about 20 tons per 
week, and Paris 50 to 60 tons per month. The tin-scrap of New 
York is estimated at 30 tons per day. A small quantity of these 
scraps has always been used in various ways, such as fluxing 
Jead ores, and the addition of a small proportion to the pig-iron 
intended for steam-cylinders. 

The following plans for the recovery of the tin have been 


proposed : — 

a. Edward Schunk (English) patented, in 1848, three pro- 
cesses: the firstLinvolving the use of sulphide of sodium; the 
second, of soda, lye, and litharge; and the third, of a solu- 
tion of chromate of potash and caustic soda. He preferred 
the first, as most perfectly liberating the tin, and for other 


reasons. The alkaline process is said not to extract the tin 
completely. 
b, James Higgin, in 1854, patented a treatment of the scraps 


with muriatic acid and water, mixed with a substance, such as 
nitrate of soda, to liberate chlorine, and facilitate the solution, 
from which the tin was subsequently precipitated with pow- 
dered chalk ; ammonia is stated to be obtained asa by-product. 

ce. Charles Frederick Claus patented in 1859 the use of a so- 
lution of sulphide of calcium, containing sulphur in excess. 
He recommended alkali waste and waste. From the solu- 
tion bisulphide of tin is precipitated by means of muriatic acid, 
and converted to oxide, and finally to metallic tin. 

d. Alexander Parkes, in the same year, employed mercury, 
forming a tin amalgam, which was su uently retorted. The 
use of mercury is prejudicial to health. 

e. The same person, in 1858, recommended concentrated oil 
of vitriol. 

sf. J. M. Patterson, of New Jersey, patented, in 1863, the use 
of a bath of melted lead, to form an alloy with the tin, which, 
suitable proportions of tin being added, may be used as solder. 

g. Mr. Everett, of New York, in 1865, proposed to use tin- 
scraps in smelting galena. : 

h. Sturdevant and Harmon, New York, propose to melt off 
the tin from the scraps by means of hot air and steam ina 
cylindrical retort with a perforated, inverted conical bottom. 

t. Ott’s method consists in the solution of the tin and lead of 
the scraps in muriatic, with a slight admixture of nitric acid, 


the precipitation of the lead from this solution by means of sul- | 


phuriec acid, and the final precipitation of the metallic tin by 
means of spelter. The iron scraps are washed first in water, 
then in a weak alkaline solution, then again in water, after 
which they are barreled and sent to the puddling-furnaces. 
The subject has been treated by M. Kuenzel in the ‘' Bergund 


2578 


to 20 minutes. | 


i id b oA 


Uttannannische Zeitung.’’ The mode employed by him com- 

prises four chief operations: 1. Treat- 

ment of the scraps by means of boiling Fig. 6466. 

in water acidulated with hydrochloric 

| and nitric acid, until all the tin is dis- 
solved. 2. Precipitation by means of 
zine of the tin contained in the above 
solution and washing of the precipi- 
tate. 3. Solution of the precipitated 
solution in hydrochloric acid, and crys- 
tallization of the chloride of tin. 4. 

| Utilization of the iron scraps when 
despoiled of the tin. 

Most inventions for this purpose 
»have failed in one of the requirements. 
Either the iron is not left pure enough 
to be marketable (less than one per 
cent of tin makes it cold-short and 
worthless), or the tin-product itself is 
not in salable form, or, finally, the 
process is not cheap. 

A process pursued in New York is 
_ about as follows: A cylinder of copper, 
glass lined, is provided, some 6 feet in 
| diameter and 5 feet long, capable 3 
of holding 1,000 pounds of the gamma 
scrap. This is arranged upon a 
shaft so that it can be revolved in 
a glass-lined tank filled almost to 
the brim with hydrochloric acid. 
| When the acid has dissolved the 
| tin, the cylinder is lifted out of 
the tank and lowered into a cis- 
| tern of water, where it is revolved 
a few minutes and then trans- ae 
ferred to a second tank of water, Harmon and Sturdevant’s 
and turned a few times to wash Apparatus for Removing Tin 
away all the acid; after this it is Srom Sheet- Metal. 
rotated for a little while in a 
fourth tank, containing a weak solution of silicate of soda, to 
remove traces of acid and prevent the iron from rusting. The 
tin is dissolved in the first tank of acid, which soon becomes 
saturated. It is now drawn off into another tank, and the tin 
is “Pare by putting in zinc, for which the acid hasa ter 
affinity than for tin. The chloride of zinc thus formed is use- 
ful for other purposes, and the tin remains pure. The whole 
time thus required to treat a charge is but little over an hour. 


Tin’sel. 1. A shining thin metallic plate. Foil. 
, Somewhat allied to tinsel is the metallic dust, the in- 
vention of John Hautsch, of N uremberg, 1595-1670. 
2. (Fabric.) A cloth composed of silk and silver. 
A material with a superficial sheen and but little 
sterling value. 
Cloth overlaid with foil. 
Tin-tack. A tack dipped in melted tin. 
Tint’ed Pa’per. Paper with moderate depth of 
color. 
| Tints are ia of color, and are made by the 
addition of white pigment to all color, or of water to 
a water color, subduing the energy of the color. 
Tin’tin-nab’u-lum. A musical instrument of 
percussion, consisting of a number of bells suspended 
in wee te 
t-tool. (Engraving. 
A graver for cutting the ee: 
lines employed in forn- Qo ———— 
ing tints. They are of va- 100 es 
rious sizes, according to the J } ou Sae q 


character of the work and ® 
the depth of tint to be pro- Gravers’ and Tint Tools. 
duced. 


a, round-edge graver. 
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cow 


»| 


| 


J, flat graver. 


b, square-edge graver. , half-round graver. 

c, knife-edge graver. , Square graver. 

d, round graver. i, lozenge-graver. 

¢, graver. k, tint-tool. 

Tip. 1. (Gilding.) A tool made of camel's hair, 


_and used by the gilder in transferring gold-leaf from 
the cushion to the sized surface of the work. The 
ends of a number of camel's hairs are secured by 
their buts between two cards, which are glued to- 
gether, thus making a broad, flat, and very elastic 
brush. This is laid upon a piece of gold-leaf, which 
adheres to it slightly, and is thereby removed. See 
| GILDING. 


TIP-BATTERY. 


2. (Hat-making.) A circular piece of scale or paste 
d on the inside of a hat crown to stiffen it. 
3. (Shoemaking.) A protecting cap at the toe 


board 


end of a shoe. 
Fig. 6469. 


Tip- Sled. 


4. The nozzle of a gas-burner. 
5. A ferrule ; as the tip of a bayonet scabbard. 
6. The rubbish of a quarry. 


Tip-bat’ter-y. (Electro-Magnetism.) <A battery 
in which the vessel turns on a horizontal pivot, so 
irs of ne may be immersed in or raised 


that the 


clear of the liquid in the trough by tilting. 


Tip-pa’per. A variety of paper of a rigid qual- 


ity, made for lining the ¢ips or insides of hat-crowns. 
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TIRE-BENDER. 


| The star upon which the hat-body is placed is connected with 
the treadle, and is raised ap when the treadle is depressed. This 
star is screwed upon the sliding spindle, and may be exchanged 
for another star of a different size. Above the star are the ad- 
justable stretching-fingers, which can be set by a hand-wheel to 
stretch the hat-body more or less. The stretching-fingers are 
| attached to another sliding spindle, which is caused to move up 
_and down in rapid su on by the walking-beam on the up- 
| per end of the frame, which receives its motion from a crank on 
| the short shaft of the machine. A loose and tight pulley on 


} Fig 6471. 


‘the same shaft are driven from any suitable pulley, and give 
motion to the reciprocating stretching-fingers. 
The hat-body is kept as hot as steam will make it, and placed 
upon the star while the machine is in motion, and by de- 
_ pression of the treadle is brought up in contact with the stretch- 
ng-fingers. Every time these fingers come down the hat-body 
is stretched a certain amount; and as the fingers retreat, the 
| body is slightly turned on the star by the operator, who pushes 
_ the hat-body py Soa turns it a little every time the fingers leave 
it, and the hat is stretched from 100 to 130 times a minute. 


Tire. 1. (Vehicle.) An iron band around the 
fellies of a wheel. 
The circular continuous tireis of American origin. 


Tip’pet. 1.( Wear.) In Europe tires were, until lately, generally made in 


Fig. 6470. 
forthe neck and shoul- 
ders, worn over the 
dress. 

2. (Fishing.) A 
length of twisted hair 
or gut in a line. 

3. A handful of straw 
bound together at one 
end and used in thatch- 


ing. 
Tip-sled. A dump- 
ing-sled. The box is 


supported on trunnions 
and on a front post, to 
which it is con- 
nected by a hook. 

Tip-stretch’- 
er. Kickemeyer’s 
power tip-stretch- 
ger is shown in 
Fig. 6470. 


Se = baat as 


Eickemeyer'’s Tip- Stretcher. 


A fur or cloth covering | sections arranged to break joint with the fellies. 


The rim-tire is expanded by heating, and then 
shrunk on so as to tightly compress the wheel, and 
bolted ; in the sectional tire, bolts only are relied on 
to hold the parts together. Steel railway-tires are 
always of the former kind. 


Theocritus, the Greek poet, describes the chariot-maker bend- 
omy Ae slat rived from the limb of a wild fig-tree and rendered 
_ pliable by roasting in the fire, ‘‘ in order to form the circumfer- 
| ence of a wheel.’’ The same agent, fire, was used in early 

times to supple the planks of vessels. See WooD-BENDING. 

India-rubber wheel-tires are used for the purpose of decreas- 

ing the jar on the vehicle, and as a means of increasing the 
| tractive adherence. 
| In the Thomson road steamer a thick rubber tire, capable of 
yielding to the inequalities of the ground, and protected by an 
endless band of steel slats, is employed. 

In 1852, a pews was granted to Marcus Davis in England, 
| for forming locomotive tires of a soft material, covered with 
_india-rubber protected by an exterior sheet of steel. In 
the same year Thomas Allan obtained a patent for encircling 
| wheels with an outer tire of vulcanized india-rubber, solid or 

tubular, or other elastic substance. The advantages of this 
arrangement for road locomotives were particularly set forth. At 
the same time Mr. Dunlop patented a tire of annealed cast-iron, 
ved to receive anipndia-rubber band. Various other patents 
ollowed, embracing india-rubber as a material to be used in 
_ constructing tires. 
| A source of trouble with continuous tires on wooden wheels is 
| the shrinkage of the timber, particularly when green, render- 
ing cutting and resetting the tires necessary. To obviate this 
it fs recommended to use only seasoned timbers for the fellies, 
and soak them in boiling linseed-oil. See also TiRE-BENDER ; 
TIRE-SHRINKER. 


2. (Railway.) The rim of a driving-wheel, shrunk 
/on to the other portion. 
Tire’balle. (Suryical.) The bullet-forceps. 
Tire-bend’er. A device for bending tires to a 
uniform circular curve. 
That iliustrated (Fig. 6471) has two lower rollers, which may 
at various distances apart, in a bed-plate having 


semicircular grooves to receive their journals, and an upper 
| roller journaled in a swing-frame, adjustable by a screw-thread- 


TIRE-DRILL. 2580 TIRE-ROLLER. 


Fig. 6472. | tire-circle in having a supplementary hand 6 attached 
:, to the pointer a, which is fixed, while the hand 6 
~ {SP r, : Z = 


| may be set so as to allow for the desired lap in weld- 
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ing. 
hirecpiens: A machine for driving the wrought- 
Z iron or steel tire on to the rim of a driving-whee 


; , ‘aking Machi | Fig. 6479 shows an application of the hydraulic press to this 
’ wm Ben d SAri . 
eee +8 ne One anine “a | purpose. The tire is turned to a tight fit; the bars aa are fit- 


ed strap-rod. The rollers are adjusted to the curve of the par- | 
ticular tire to be formed, and are turned by levers or cranks, 
drawing the bar of metal between them. 

In Fig. 6472, the journal-blocks of the end rollers slide in in- 
clined guides, being actuated by links connecting them to crank- 
pins on the central ratchet-wheel, which is turned by a lever. | 


An index-finger on the shaft 
of this wheel indicates the 
diameter of the tire which is \\ 
being passed through the \ 
machine. \. 
In Fig. 6473, the wheel is 
revolved by a lever which 
engages the ratchet-teeth, 
and the tire is wound on the 
periphery, the lower roller 
pressing it 


Vosreereet 


iy] : 
Stroud’s Tire- Heater. Pierce's Tire- Heater. 


ok the ted with slots or openings, that they may be brought nearer or 

ese hi put farther from the center, and the pieces 6 b bb can be 

Tire-drill. u« | changed ae the larger wheels. There is an opening in the plate 
‘ . . c to admit the axle, 

ariel bas Ballou’s Tire- Bending Machine. and by short tem- Fig. 6478. 


We ti “ porary rails the 
bolt-holes in tires. It is secured to the bench, and | wheels can be rolled 


has a ratchet-clamp for holding one side of the tire, | pt Position. 

the other being passed over a suitable post or stud. | Tire-roll/er. 

The drill-holder has a screw-thread on its periphery, | A form ofrolling- 

works in a box, and is advanced by turning a crank. | mill for tires in 
which the rolls 
between which 
the work is per- 
formed are made 

| tooverhang their 

bearings and Tire-Measurer. 

be movable 

> from or to each other, so as to allow the endless 

tire to be introduced between them and the parts 
then brought together, so that the pass is complete. 


Tire’fond. (Surgical.) An instrument used ‘| Fig. 6479. 
elevate the piece of bone sawed off by the trephine. : : 

Tire-heat/er. A furnace in which a tire is ex- 
paren by heat so as to tightly embrace the circle of | 

ellies, or the rim of the wheel on which it shrinks in| 
cooling. 

In Fig. 6476, the tires are laid horizontally 
in an annular fire-space, and a cover con- 
taining escape-flues may be let down upon 
it to preserve the workmen from the heat 
* and carry off the smoke. 

In Fig. 6477, the tires are placed upon 
edge in the annular case, which is turned 
upon rollers above the fire. 

Tire-meas/ur-er. An_ instru- 
ment for measuring the circumfer- 
ence of wheels and the length of the 
developed tires, invented by Wray of 
Springfield, Ohio, are shown in Fig. ; 
6478. It differs from the ordinary Tire-Press, 
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TIRE-SHRINKER. 


The parts are shown open in the figure. A is the roll to operate 
on the inner side of the tire, and has a flange A". Bis the roll 
to operate on the outside 
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TITANIUM. 


Tire-tete. 
tracting the head of the fetus. 


(Surgical.) An instrument for ex- 
A crochet. 
A machine for 


Fig. 6480. of the tire, and has a flange T ire-up-se t'ting Ma-chin e’. mac 
§ B". When the tire has | shrinking tires without cutting. The tire is heated 
t i ees pee here and then forcibly compressed endwise, so as to 
—> Ss) a coy he” Ga tae cau c thicken it in one part and shorten it. It is then, 
NJ oud: tet P are raised by means of the | While yet hot, placed on the wheel and shrunk in 
U4} -JL}4,,, — hydraulic ram G, bringing | position. = 
scr the flange B" against the | at Fig. 6484 is a machine for up- 
N x aol Setting, cutting, and punching 
NY ae tires. The upper figure shows the 
N upsetter ; the heater tire is placed be- 
N tween the clamps, one of which is on a sliding head; as 
N the heads are brought together the tire is shortened. The 
N shears and punch are shown beneath, being operated by an 
\ oscillating cam, moved by rack, pinion, and lever. 
N Fig. 6483. 
N 
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Vickers’s Mill for Rolling Railway- Tires. 


end of the roll, and the flange A‘ against the end of the roll B, 
oe the tire, and bringing the required pressure to bear 
upon it, 


Jackson’s Tire- Shrinker. 


T-ir’on. A kind of angle-iron having a flat 


Tire-shrink’er. A device for shortening tires) flange and a web like the letter T, by which it is 


when ey have become loose from the shrinkage of 
, | 


the whee 


By depressing the treadle a, the cams 4.}’ are drawn omer 
from the blocks cc’; the heated part of the tire is then i 7 
| 


Tire- Shrinker. 


and the treadle released. when the springs d d@' act to throw out | 
the cams clamping the tire between them and the blocks. By | 
depressing a lever, inserted in the socket ¢, the two ends of the 
table are caused to approach each other, thus condensing the 
heated portion of the tire. 


Fig. 6482 has a lever, 
hook, and chain so ar- 
ranged that tires for 
wheels, or other metallic 
bands, may be contract- 
ed in diameter while 
heated, without cutting 
and rewelding them. 

In Fig. , the tire 
is clamped to the mov- 
ing end blocks of the 
frame by corrugated cams, with its convex side resting upon 
the curved central plate. The end blocks are then approached, | 
to reduce the tire in length. 


Weitman’s Tire-Shrinker. 


called. See ANGLE-IRON. 

Ti’sar. (Glass.) The fireplace at the side of and 
heating the carquaise or annealing arch of the plate- 
glass manufacture. 

Tis’sue. (Fubric.) a. A very fine transparent 
silk stuff used for veils ; white or colored. 

It was formerly interwoven with gold or silver threads and 
embossed with figures. 


‘In their glittering tissues bear imblazed 
Holy memorials.’’ — MILTON. 


‘A robe of tissue stiff with golden wire.’ — DryDEn. 
Fig. 6484. 


Machine for Upsetting, Punching, and Cutting Tires. 


b. Cloth interwoven with gold. 

Tis'‘sue-pa’per. A very thin - aap oa paper 
made of several sizes, and used for the protection of 
engravings, for wrapping fine and delicate articles. 

Tracing paper is a good grade of tissue, rendered 
more transparent by treatment with oil or varnish. 

Ti-ta’/ni-um. Equivalent, 25; symbol, Ti. ; fu- 
sible under the blow-pipe. Has a deep blue color, 
and is used in coloring porcelainsand enamels. Dis- 
covered by Gregor in 1791. Its ore is called mena- 
chanite, from Menachan, in Cornwall, where it was 
first found, 


TITHONOMETER. 


Ti'tho-nom'e-ter. An instrument for noting 
the ¢ithonic or chemical effect of the rays of light. 
See ACTINOMETER. , 

Ti-thon'o-type. (Photography.) <A process in 
which a cast is obtained from an original phototype-— 
plate. | 

Ti'tle. 1. (Bookbinding.) The panel between 
bands, used for the book’s name. | 

2. (Printing.) a. Thenameof a book on the first page. 

b. The running-title is at the head of a page, and 
consists of the name of the book or the subject of the 
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“The mound-builders were inveterate smokers.’’ — SQuigr ; 


vis. 
c. When the Spaniards landed in Paraguay, in 1503, the chew- 
ing natives “ spurted the juice toward them.”’ 

, Sr found tobacco-chewers in Peru. 

Masticatories were used anciently in Europe. Plutarch says 
that the chewing of mallows is very wholesome, and the stalk 
of asphodel very luscious. See also TEA. 

d. Snuffing was practiced by the Aztecs and by the Brazilians. 
See Brazilian snuff-mill, Fig. 5262, page 2232. 


Roger Pane, in 1494, speaks of the inhalation of snuff through 
tubes. 


The principal tobacco of commerce i< derived from the Nico- 
tiana tabacum, the American plant; the Nicotiana persica, or 
Persian tobacco, and N. rustica, or Syrian, are used in Europe 
and Asia. It is also grown in Africa, and the native name in- 


TOBACCO-CUTTER. 


5 


| dicates that it is of the common stock. The genus Nicotiana be- 
‘longs to the Solanacea, which includes the nightshade, potato, 
/and tomato. The name Nicotiana is derived from Jean Nicot, 
| the minister of France in Portugal, 1660, who first made the 


| 


Broiler or Toaster. 


T-joint. The union of one pipe or plate rectan- 
gularly with another, resembling the letter T. 

Toast’er. A fork or cage to bread or meat while 
toasting. Fig. 6485 is a toaster or broiler. 

Toast'ing-fork. A three or four pronged fork 
to hold a slice of bread while toasting. 

Toast-rack. A small rack of wire to hold toast 
on edge on the table. 

Toat. The handle of a bench-plane. 

To-bac'co. A plant indigenous to America, and 
used in various forms, —smoking, chewing, snuff- 
ing, — from the northwest coast to Patagonia. 

The name is probably derived from tabaco, a forked tube 
through which the fumes were inhaled into the nostrils. The 
island of Tobago is said to have been so named by Colon from a 


supposed resemblance to thisshape,— ‘* Y.’’ The Caribs are said 
to have called it kohiha. Roger Pane, the friar who accompanied 


Christopher Colon in his second voyage, gives it as cogiaba, its | 


Hispaniolan name, otherwise spelt cohtba. It was known as 
petun in Brazil; piecelt in Mexico, or, according to other au- 
thorities, yet; yoli in other places. 

All the present modes of using the tobacco plant originated 
in America 

a Columbus noticed that the natives of the West India islands 
used the leaves in rolls,—cigars. The Aztecs had cigar tubes, 
and also used nostril tubes of tortoise-shell for inhaling the 
smoke. The Mexicans and North American Indians used pipes. 

Ovideo speaks in 1526 of the inhaling of the smoke through 
the forked nostril tube by the Indians of Hispaniola. 

Lobel, in his ‘‘ History of Plants,’’ 1576, gives an engraving 
of a rolled tube of tobacco (a cigar) as seen by Colon in the 
mouths of the natives of San Salvador. He describes it as a 


funnel of palm-leaf with a filling of tobacco leaves. The | 


pipe is shown in the engravings to Be Bry, ‘ Historia | 
raziliana,*’ 1590. 


‘* Fine-Cut ’ Tobacco- Machine. 


custom in Mexico. Bernal Diaz relates that Montezuma | 

had his pipe brought in great state by the ladies of his 

court after he had dined, and washed his mouth with | 
scented water. 

In the city of Mexico, tobacco-pipes of various forms | 

and grotesque shapes are dug up from time to time. 


| 


! 
Ama 
_ tobacco into symmetrical piles. 


plant known ip France. 

It has been conjectured that the Asiatic variety is derived 
from China, which has been regarded as another center of pro- 
duction. The probabilities are mg the supposition. 

It was introduced into England by Sir John Hawkins in 1565, 
and by Sir Walter Raleigh and Sir Francis Drake in 1586. The 
practice was made the butt of the wits, the object of denuncia- 
tion by the clergy, and the subject of a pamphlet by the silly 
King James I., who published his ‘“‘ Counterblaste to Tobacco.’ 


_Its use was condemned by kings, popes, and sultans, and 


smokers were condemned to various cruel punishments. 

The manufacture of tobacco depends upon the kind of tobacco 
and the article required. Cigars are inade of the best, which is 
grown on soils peculiarly adapted to produce the delicate flavor ; 
a portion of the northwest of the island of Cuba is the best of 

. The Connecticut Valley, some parts of Virginia, a few coun- 
| ties in Obio and Kentucky, near Cincinnati and Maysville, re- 
| spectively, are noted regions. Of the foreign regions we are not 

well informed: The Manilla and Hungarian are noted. To- 
| bacco is packed in hogsheads for sale and shipment, and the 
| different processes commence when it reaches the factory. 
| Chewing-tobacco is put up in ropes, plugs, knots, and vari- 
ous other forms. The shapes and flavors are matters of taste, 
and the latter becomes a fashion; comparatively little of the 
leaf is used in its natural state. Plug-tobacco is steamed to 
| soften it, stemmed, bundled, dipped in a hot solution of licorice 
and molasses, sunned, dried, flavored, and then made up into 
| bundles of the required weight — pound, half-pound, or two- 
ounce, as the case may be. ch bundle is wrapped in a leaf; 
pressed in sheet-iron shapes ; turned, and n pressed ; then 
packed in boxes or tubs, in which they are finally pressed. 
For smoking, the tobacco is granulated in a mill or shaved in 
a fine-cutting machine; stems are ground up with the leaves in 
| the poorer qualities, but these are usually made into snuff. 
See Cigar; Snurr; Topacco-Pirpe; ete. 
__ The culture of the poppy at Patna is under license from the 
| English, the whole produce i contracted for in advance, at 
| rates varying with the quality. It flowers in January and Feb- 
sieorg and the capsule is hacked by a serrated tool in February 
'and March. The opium is rolled into balls, wrap in poppy- 
petals, packed in chests, carried to Caleutta, and exported to 
poison the Chinese — and others. 
It has been known to the Chinese only about two centuries, 
| even as a medical prescription. 
( Tobacco.) 


To-bac'co-book’'ing Ma-chine’. 
machine which arranges the smoothed leaves of 


| 


In patent No. 133,420, the leaf is fed in upon a pointed con- 
vex plate, and stemmed by two shear-cutting disks attached to 


, the bases of two conical rollers, one of which is adjustable. The 
b. Cortez found smoking the pipe to be an established . 


leaf is then carried by an endless apron down around and 
upon the booking-roller, which 


concave roller. 
insures the 
booking-roller, and a Knife-cleaner removes 
the gum from the cutting-disks. See also 
Tobacco SHEETING-MACHINE. 

To-bac’co-cur'ing. Done, in 
the first place, in sheds or tobacco- 
barns. he leaf is very succulent, 
and requires care and favorable 
weather. The fine flavor is devel- 
oped in curing; mildew spoils it, 
and unfavorable conditions spot and discolor, im- 
pairing quality and appearance. Artificial heat is 
applied in some stages. 

o-bac’co-cut’ter. .1. A machine for shaving 

tobacco-leaves into shreds for chewing or smoking : 


TOBACCO GRANULATING-MACHINE. 2983 


the former is known as fine-cut in this country ; the 
latter is the usual form of smoking-tobacco in Kurope, 
where the granulated tobacco is (or was) not preferred. | 


Fig. 6486 is a fine-cut machine,in which the leaves are driven | 
along a square trough bya plunger, which is moved by ascrew, 
a certain distance between each cut of the knife. 

In Spencer's machine, patent 75,806, the stock is carried for- | 
ward upon an endless apron, and compressed between the upper 
and lower cylindrical rollers and the inclined, smooth, metallic : 
sides. The knives are carried in contact with an emery-wheel 
at each revolution. The emery-wheel rotates at high speed | 
within a case which is filled with steam, and bas a longitudinal | 
aperture allowing the contact of the knives and wheel, and also | 
the $ of steam to moisten the knives and prevent the 
accumulation of hard gum thereon. 


2. A knife for cutting plug-tobacco into smaller 
Pieces. See TOBACCO-KNIFE. 

To-bac’co Gran'u-lat-ing-ma-chine’. A ma- 
chine for grinding tobacco-leaves, to fit them for 
smoking or making into cigarettes. | 


Fig. 6487 is a machine to facilitate the manufacture of kinni- 
kinick and cigarette tobacco. The tobacco-scraps from which 
such tobacco is manufactured are thrown into a hopper, whence 
rit pass into the upper sieve, through which the tobacco | 
which is broken up by the spiral brush is forced, while that | 
portion which is not broken up is carried out at the end of the 
sieve, together with whatever pieces of wood and other hard 
substances may have been introduced with the scraps. The 
fine particles of tobacco and dust pass into and are separated 
by a lower sieve containing an agitating screw. 
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Tobacco Granu aling- Machine. 

In patent No. 62,811, the circular closed box contains a sieve | 
revolving by a crank above the box-lid. This sieve has tri- | 
angular holes, and has teeth projecting upward between pins on 
the lower side of the cross-bar of the yielding head. 

Patent No. 48,880 describes a corrugated beater-roller, which | 
is made to revolve within a vibrating vessel whose sides are | 
composed of wire-cloth on a mesh of like character, so that the 
tobacco is broken up and delivered in small pieces through the 
meshes of the wire-cloth into a box below. 

Patent No. 133,136 has rotary shear-blades, spirally arranged, | 
which work against stationary shear-blades, cutting the tobacco | 
in shreds, after which a vibrating sieve separates the granu- 
lated from the uncut portion. 


To-bac’co-grat/er. <A machine for grinding to- 
bacco into small pieces suitable for smoking in pipes. | 

In one form, the circular closed box contains a sieve revolv- . 
ing by a crank above the box-lid. This sieve has triangular 
holes, and has teeth projecting upward between pins on the 
lower side of the cross-bar of the yielding head. 

See also TOBACCO-GRANULATING MACHINE, 

To-bac’oo-knife. A knife for cutting plug: : 
tobacco into pieces convenient for the pocket. It is' 
usually a sort of guillotine knife worked by a lever, 
and cutting downward on to a wooden bed. 


Fig. 6488. | 
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Tobacco- Knife. 


TOBACCO-PIPE. 


In the figure, the knife has a draw cut, being pivoted to the 


side arm of the lever at one end, and directed 
by the inclined slot at the other. 


Tobacco- Cutter. 


2. Fig. 6489 is adapted for cutting leaf-tobacco 
for smoking. 

To-bac’co-pack'ing Ma-chine’. One formak- 
ing up tobaccointo packages, or intoshape for packing. 

In patent No. 148,545, the material is fed into an endless 
band-carrying trough, passing under two rollers, which leave 
the tobacco of a uniform depth. Two knives or combs are 
pressed down into the tobacco. One holds back the layer of 
tobacco, the other divides and drives forward a charge, forces 
it beneath a plate, and leaves it there. A plunger now descends 
and pushes forward the charge of measured to into a re- 
ceiver, which has already been automatically provided with a 
sheet of printed foil and a wrapper from a printing-press ar- 
ranged at one side. One set of folding-knives then folds one 
end of the package, which is repressed and completed in an- 
other receiver by an additional plunger and another set of fold- 
ing-knives. 

To-bac'co-pa'per. Paper made for envelopes 
for cigarettes, to avoid the flavor of burning cotton 
or Jinen. Corn-husk is better than either. Rice- 
paper is also used. 

o-bac’co-pipe. The materials which have 
been employed tor making pipes are numerous, from 
the primitive corn-cob, which is deservedly a favorite, 
apis the preciousand highly ornamented meerschaum. 
The invention of the pipe, if of nothing else, must 
be conceded to the Indians. Ancient specimens, 
buried in the soil, have been found in most parts of 
North America. So highly was the pipe prized by 
them, that the red pipe-stone quarry of the Coteau 
des Prairies was esteemed a sort of sacred neutral 
ground, where men of all tribes and kindreds might 
unmolested supply themselves with the precious 
deposit. 

Clay, in its various forms, still maintains a pre-eminence, and 
is used nearly all over the globe for at pi , the commoner 
kinds varying in price from 60 cents to $ 1.20 per gross. Those 
of porcelain are manufactured in Germany, the finer kinds be- 
ing ornamented by painting, which is in some cases of a very 
artistic order, commanding a high price. 

Red-clay pipes, with wide mouths, are made in Turkey and 
Algeria. Some are ornamented by stamping, and others are 

Ided with ara ue designs. The stems are of cherry or 

mine, with amber mouth-pieces, and the whole affair is 


| Often elaborately ornamented. 


The hookah, or nargileh, has a very large bowl, generally 
provided with a water-chamber, and may have several long 
flexible tubes, so as to accommodate a number of smokers at 
the same time. 

These are made fn Turkey and Algeria, and often have richly 
carved bowls of solid silver. 

The so-called ‘‘ brier-root ”’ Pipes should be, as their name 
imports, made from the root of the brier, which is peculiarly 
jncombustible and enduring, but in fact many other species of 
wood are employed. These are manufactured in Germany and 
France, particularly in the latter country, where St. Claude, in 
the Jura, has a moncpoly of the commoner kinds. The more 
expensive carved varieties are made in Paris, and sometines 
have a lining of meerschaum. 

Meerscuaum (which see) is found in Moravia and Spain, but 
the best is found in Asia Minor, which is the principal source 
of eupply. In 1869, over 3,000 boxes of thie material, valued at 
345, florins, were imported into Trieste from Asia Minor. 
The manufacture and carving of meerschaum-pipes is princi- 
pally carried on at Vienna and at Ruhiain Saxe-Cobourg-Gotha. 
The value of the product at these two places has been estimated 
at $2,000,000 annually. Large numbers are now made in 
France, conspicuous for the taste and elegance displayed in 
their carving. Those made of magnesite from the department 
De Gard are highly esteemed. 


TOBACCO-PLUG MACHINE. 
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The bowls of meerschaums are prepared by first soaking in | 


tallow, then in wax, and finally carving and polishing. Large 
uantities — it is said, about half of those now sold — are made 
m the waste. This is ground to a fine powder and boiled 
with linseed oil and alum, and when the mass is sufficiently co- 
hesive it is cast in molds, carefully dried, carved, and polished, 
in the same manner as is the original material. 


Amber, which has become so favorite a material for mouth- | 


pieces, was brought from the Baltic in the time of Herodotus, 
450 B. c. 


The ordinary clay tobacco-pipe — which, by the by, has so | 


long a stem that it is called in the slang of the pothouse, a 
“ vard of clay ’’ —is made by hand by a series of processes. The 


clay is reduced to a plastic condition by pounding with a heavy | 
A workman takes two lumps of clay, of the size | 


wooden bar. 
of an average apple, and after kneading, rolls them on a table 
with the palms of his hands till they assume proximately the 


shape of a pipe, — two clay tadpoles with large heads and very | 


long tails. These are placed in a row and are taken in hand by 
another workman, who takes a fine steel rod in his left hand, 
and seizing a “ tadpole,”’ draws its long slender tail on to the 
rod, the fine touch of the right-hand fingers indicating the po- 
sition of the rod and preventing the protrusion of the wire on 
either side. The spitted ‘‘ tadpole”’ is then laid in the lower 
half of the metallic pipe-mold ; the upper part is then brought 
down and pressed. 

The pipe, being removed, goes to the hands of the finisher, 
who with a sharp steel instrument smooths the rough clay 
about the bowl, and cuts away the fins or sharp edges of clay that 
entered in the parting crack of the mold. The stem is then 
smoothed and the mouthpiece cut even. The steel wire bein 
withdrawn, the stem is blown through, to insure that it shal 
not be a * blind” ' 

Thence to the kiln. One set of hands will make 4} gross per 


day. 

The pipes are baked in a peculiar kiln, being arranged in 
crucibles or seggars, each of which has six horizontal ledges 
running around its interior. Upon these ledges rest the bowls 
of the pipes, while the stems lean against the central pillar. 
The top is covered in with a dome, and the crucible contains 
about 50 gross. 

Broseley, in Shropshire, on the banks of the Severn, has been 
for centuries a chief seat of the clay-pipe manufacture in Eng- 
land, pipes still extant bearing the date 1687, and the names of 
Richard and John Legg on the bowls. Many of this family 
still follow the profession of pipe-makers in the quiet little old 
town. The collection of ‘‘ broseleys ’’ has been pursued by some 
ardent spirits with all the zeal which numismatists devote to 
their favorite subject, and the progressive alterations in form, 
and the various marks placed upon them by the old manufac- 
turers, have been noted with a fidelity which might have brought 
renown to the observers had their talents been devoted to the 
examination of paleozoic remains. 

The celebrated French Marshal Oudinot was a great collector 
of pipes; not by any means, however, of “ broseleys,”’ of which 
it is probable he never heard, but of rich and rare specimens. 

Many devices have been contrived for collecting the oily mat- 
ter, containing nicotine, by which pipes become fouled after 

being some time in use, and enabling them to be 
6490. readily cleaned. A few of these are illustrated. 

The pipe (Fig. 6490) has a receptacle for oil be- 
neath the stem, the latter being so divided by 
a partition that the smoke from the tobacco 
must pass from one portion of the stem into 
the receptacle before again entering the 
stem ; the moisture from the upper end 
collects in the receptacle and is not 
permitted to enter the bowl. 

In Fig. 6491, the stem is a metallic 
tube ; the lower 
—\ part screws into 
the bottom of 
the bowl, and is 
provided with a 


Pipe with Nicotine Cup. piece, it may be 


cleansed. 


To-bac’co-plug Ma-chine’. One for adjust- 
ing and compacting the leaves into layers of the re- 
quired form and thickness. 


In Fig. 6492, the tobacco is pressed between series of rollers 
into troughs running on flange-rollers. A large wheel rotating 
in a transverse direction shifts the troughs on to a series of 
rollers rotating in the opposite direction, by which they are 
carried back to the starting end. An inclined knife removes 
the tobacco from the troughs when sufficiently pressed. 

In patent No. 141,562, the tobacco-leaves are laid in a trough, 


which is placed between two adjustable guide-bars, the leaves | 


resting upon a plate having slots, and beneath another plate 
having knives, which sink through the layer of tobacco into the 
said slots, dividing it into plugs. A traversing roller, having 
shoulders to rest upon the sides of the box, gives the desired 


Fig. 6491. Fig. 6492. 


| Metallic-Stem Pipe. 


Plug- Tobacco Machine. 


pressure, being placed in vertically movable bearings in a bori- 
- gontally moving carriage. 

See also patent No. 92,462. 

To-bac’co-press. These are of several kinds : 

1. For pressing granulated tobacco into bags, 

pockets, or boxes, for convenience of package. 

| 2. For alate plug-tobacco into shape ; oteates 
having been booked and wrapped, are pressed flat, so 
as to Tie compactly in the 
box or tub (Figs. 6493, 
6494). 

3. For pressing plug- | 
tobacco in the box or tub, | 
to compact the rolls, cuts, 7 
plugs, or twists (Fig. 6495). | 

In Fig. 6493, the bed C recip- 


rocates on the roller D, and car- | 
| ries the removable troughs G, in | 


Fig. 6493. 


_ which the tobacco is lad | || (aes) eas 
to be pressed into the mm. m@ RAMS 
shape of flat plugs by |//J) || oa a 
roaing under the rollers | |{ — 


Fig. 6494 is for making ! 
up the leaf-tobacco into plugs, | 
which are pressed into shape | 
and cut off to a length. The | 
_ sheeted tobacco is fed between | 

revolving aprons, formed of |. 
transverse strips of wood, run- |- 
| ning over corrugated pulleys 
, and slides. A piercer is auto- 
matically forced into the plug 
end at the time it is cut by a guillotine-knife. The rest is 
then tilted, which raises the edge of the tobacco for removal. 
The counting is done by revolving numbered disks operated by 
the main shaft. 

Fig. 6495 is for packing boxes or tubs. The box receives a 
charge of tobacco and a follower at each stroke of the recipro- 
cating plunger; the wad is delivered at the open bottom of the 
trunk, being pressed by the frictional contact with the sides 
thereof. The trunk has clamp-bands, and either of two trunks 
may be brought in connection with the plunger. 


To-bac’co-roll/ing Ma-chine’. One for roll- 
ing into shape a bundle of leaves to form a filling for 
a cigar. See patent No. 103,255. 

To-bac’co-sheet/ing Ma-chine’. Sheeting 
tobacco consists in laying the leaves out smoothly 
in sheets. This is done by passing the leaves between 
rollers which flatten them, devices acting in concert 
with the rollers to draw out the wrinkles. Some- 
times the shape of the rollers has this effect ; revolv- 
ing brushes are used, acting obliquely to the direction 
of motion of the leaf. 

In sheeting tobacco it is sometimes laid in symmetrical piles 
known as books; the operation being known as sheeting and 
booking. Tobacco is also sheeted and stripped, the operation 
laying the broad portions of the leaf flat, and separating them 
from or flattening the stem, as the case may be. 


Such a machine is one (United States patent, No. 187,170) in 
| which the elastic portion of the rolls presses the leaf without 


TOBACCO-SHEETING MACHINE. 


Plug- Tobacco Pressing- Machine. 


| along, 


injury to it, while a middle metallic portion flattens the stem. | 
The stem is afterward sheared off. 

See also TOBACCO-STRIPPING MACHINE; TOBACCO-BOOKING Ma- ! 
CHINE. 

Another application of the sheeting-machine is in laying the | 
leaves in layers to form flat plugs; or in laying them of an~ 


ass 4 


| 


even thickness to be carried to a device which makes them up 
into twists or twisted plugs. 
Another form of tobacco-sheeting machine smooths the leaf, 
ns then cuts it into strips for cigar-wrappers. Such is Fig. | 
It smooths out tobacco-leaves into flat sheets for cutting into | 
strips, or piling symmetrically. In the example, the tobacco is | 
carried between the endless metallic belts and passes between 
the cutter roller and grooved roller. The side belts run on 
horizontal pulleys, and serve to limit 
the side extension of the sheet. 


i 


Tobacco Sheeting and Pressing Machine. 


The tobacco-leaves are fed in at the left of the machine, as 
shown ; are carried along past the guide-edge L, and pass be- 
tween the endless metallic belts which run over the rollers C D 
and C? D? respectively. These belts consist of endless parallel 
brass ribbons, and the roller C has circular knives which cut 
the leaves into strips for cigar-wrappers. 
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To-bac’co-stem'ming Ma-chine’. 

_ A machine for removing the stems of to- 
VY bacco-leaves. See TOBACCO-STRIPPING 
||| MACHINE. 

Y Other machines depend upon crushing 
the stem. See also patent No. 
68,597, machine for breaking 
stems of tobacco. 

To-bac’co-stop’per. A 
little plug for condensing the 
burning tobacco in the bowl 
of the a 

To-bac’co-strip’ping Ma-chine’. (7'obacco.) 
A machine for tearing or cutting out the main stems 
or stalks of tobacco-leaves. Also called stemming. 


In patent No. 145,699, the tobacco-leaf is fed between two 
rollers having cutting-disks to remove the stems; then passes 
by two pairs of endless belts between four other 
pairs of rollers, when revolving brushes or scrapers loosen the 
leaf, and it passes on to a fan which automatically deposits the 
two portions of the stripped leaf in piles. 

In patent No. 156, the strippers are pivoted upon the 
frame, and their long arms are connected by a screw, whereby 
the inner edges of the scrapers may be adjusted to the rolls at 
will, and held with a yielding pressure. 

In patent No. 146,540, the leaves are fed to the separating- 
cutters, and are delivered upon one side of the machine by 
means of a pair of endless bands, so arranged over their rolls 
that when the leaves are divested of their stems they are pressed 
and smoothed. 

In patent No. 141,563, the leaves are passed between rollers 
having alternate flat and concave surfaces to crush the stems ; 
then between another pair of rollers having knives and brushes, 
whereby the flattened stems are cut into narrow strips, and the 
leaf is brushed. Guides prevent the leaf from adhering to the 
pressing-rollers, and scrapers clean the cutting-rollers. 

See also patent No. 122,816, and Fig. 6496. 


To-bac’/co-wheel. A machine by which leaves 
of tobacco are twisted intoacord. It resembles the 
hay-band machine, or machine for twisting hempen 
yarns. 

To’bine. A stout twilled silk. 

Tod-stove. (Qu. from tod, a branch or bush.) 
A box-stove adapted for burning small and round 
wood, brush, limbs, and the like. 

A six-plate stove for bar-rooms and country stores. 

Toe. 1. (Machinery.) a. The lower end of a 
bee shaft, as a mill-spindle, which rests in a step, 
or ink. 

b. An arm on the valve-lifting rod of a steam- 
engine. A cam or lifter strikes the toe and operates 
the valve ; such toes are known respectively as steam- 
toes and exhaust-toes. 

2. A projection from the foot-piece of an object, 
to give it a broader bearing and greater stability. 

3. A barb, stud, or projection, on a lock-bolt. 

Toe-calk. A prong or barbon the toe of a horse's 
shoe, to prevent slipping on ice or frozen ground. 

Toed. (Carpentry.) <A brace, strut, or stay is 
said to be toed when it is secured by nails driven in 
obliquely and attaching it to the beam, sill, or joist. 

Tog’gle. 1. (Nautical.) A short wooden pin, or 
double cone of wood, firmly fixed-in a loop at the end 
of arope. By passing the toggle through the eye 
or bight of another rope, a junction is easily formed 
and quickly disengaged. It is useful in bending 
flags for signals, or it is attached to the end of a line 
to afford a firm hold for the fingers, as in the gun- 
ner’s lanyard. It is also used in flensing 
whales, in which a hole is cut in the blub- 
ber, the eye of a purchase-strap being passed 
through and toggled. Fig. 6497. 4 

2. (Machinery.) Two rods peue: 
or plates, hinged together, 
and employed to transmit a 
varying force by lateral press- 
ure upon the hinge, which is 
called the knuckle, or knee, 


TOGGLE—JOINT. 
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TOGGLE-PRESS. 


forma obvious analogies. See TOGGLE-JOINT; TOGGLE- 
PRESS. 

Tog’ gle-joint. Anelbow-joint. A joint formed 
by two pieces articulating endways, as the human 
knee. It is much used in presses: the Stanhope 
ger Spline and some hay-presses, are instances. 

ee HAY-PRESS, and many other instances under 
Presses. See list of Presses, page 1784. 
TOGGLE-PRESS. 


Fig. 6498 illustrates the toggle-joint, frequently used in place 
of the screw, in presses, 
The two parts ac are jointed together atb The part 


See also 


Fig. 6498. 


Toggle-Joint. 


the follower. 


arm, they operate with great power to depress the follower. 

Tog’gle-press. 
moved by the flexion or extension of two bars which 
unite to form a knee-joint. 

This form of press has especial value for many 
purposes, as the motion of the platen is more rapid 
at the time when the toggle-bars are starting from 
the point of their greatest flexion, and, as they 
straighten out, the power increases and rate dimin- 


ishes as the point of ultimate pressure on the bale: 


is approached. 

1. (Printing.) 
ceeded the screw used universally until late in the 
eighteenth century. 

One of the most familiar forms of this order of presses is to be 
found in the Stanhope | pha ee epee in which the platen is 
depressed by a toggle and raised by springs. The movement is 
variously known as a knuckle, knee, or elbow movement. See 
STANHOPE PRINTING-PRESS, page 1796. 


b. A press for making electrotype molds from forms 
of type. 

The platen a has a projecting table upon which the form and 
mold are adjusted to each other, and being pushed beneath the 
fixed head 6 the platen is raised and the impression made by 


two pairs of toggle-jointed leaves ¢ c' operated by a ecrew and 
crank wheel d. 


a is 
jointed to the upper part of the press, and c to the upper end of | 


| pawl and ratchet-wheel. 


| by their moving fulcrum rollers 
‘on a horizontal beam. 
When the links a c form an angle with each tive cord is passed around pulleys 
other, the follower is in raised position, but when straightened, | in the lower ends of the levers. 


| 


by depressing a lever d connected to the point 6 by a crank- | 


One in which the platen is | 


| 


a. A form of press which suc- | 


| drawn 


2. (Baling.) A cotton or hay press operating by 
the action of a toggle-joint. 
The mode of presentation Fig. 6500. 
of the toggle varies, as will 
be seen in the following 
examples : — 

In that shown (Fig. 6500), the 

_ two toggles a> are pivoted to a } 
| cross-head ¢ at their lower ex- 
tremities ; two oppositely thread- 
ed screws d ¢ work through cor-_ 4 
responding hollow screw4 
at the joints of the toggles, 
and are turned by a hand- 
wheel, causing them to approach 
or recede from each other and 
raise or lower the cross-head c, 
to which the stem of the follower 
fis connected. If greater power 
| be desired, it is obtained by using 
the lever g, which turns the 
screws through the medium of a 


In another form, the two mem- 
bers of the toggle H H are 
knuckled into the follower, which, 
in the illustration, receives mo- 
tion from two levers which rest 


The mo- » _ 


The conditions of this press are 
the inversion of those of the last. 
In the former, power on the knee 
separated the hip and ankle, if the parallel may be allowed, as 
| it may; in the latter case (Fig 6501), the hip and ankle are 


! 


her by the rope and pulleys, and the knee with its 


follower G is elevated. The illustration, Fig. 6601, is that of a 


Overhead Toggle-Press. 


TOILINET. 


Fig. 6508. 


OwsO 
IK 


“a 


beater-press, in which the upper weighted follower J is dropped 
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| compactness is attained. Then, the follower J being locked in 
its down position, the bale receives its ultimate pressure from 
the ascending follower G, operated by the toggle H H, through 
the medium of pulleys c, rope, and winding-shaft D. See also 
BEATER-PRESS ; BALING-PRESS. : 

In another form (Fig. 6502), the platen Eis raised by suspension 
rods M M dependent from the ends of levers / J which are con- 
stituted toggles by means of the rolling fulerums L L which 
are hinged to the frame. They are operated by chains which 
pass around rollers at their lower ends and others in the frame. 

In Fig. 6508, the toggle-levers C C'.are operated by cords 
serving to depress the slide D to which the platen-rod £ is at- 
tached. The follower G has a long stem E, by means of which 
it may be raised when used as a beater. When the beating 
operation has p as far as desirable, the platen-rod E is 
attached to the slide D by a pin, and the toggles are brought 
into requisition to complete the baling. 

In still another form @ig. 6504), the le is double acting, 

ressing upon two followers a a which act within their respective 
xes. The action is simultaneous in the boxes. Each toggle 
consists of a main beam } and a rolling fulcrum c; the adjacent 
ends of the beams + 6 are simultaneously depressed by the rope 
which is rove through the pulleys on the levers and the stand- 
ard d respectively. 


Toi-li-net’. 
quilting. 

b. A tabric of silk and cotton warp and woolen weft. 

To/ken. 1. (Mining.) A piece of leather with a 
distinct mark for each hewer, one of which he sends 
up with each corf or tube. 

2. (Printing.) a. Ten and a half quires, or 250 


(Fabric.) a. A kind of German 


repeatedly upon the stuff in the box, until a certain degree of | sheets, of paper printed on both sides. 


Fig. 6504. 
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b. In some cases, ten quires of paper. 
3. A coined medal or piece of metal, intended for 
currency and issued by a private sabes 
gare Tem aaeee (Printing.) The last sheet of a 
en. 
Toll-bar. A gate or bar placed across a road to 
stop animals and vehicles till toll be paid. 
oll-col-lect’or. 1. A counter at a turnstile or 
to indicate the number of persons passing. See 
URNSTILE. 
2. A device attached to the feed of a grain-mill 
_ to subtract the toll. 
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The toll-duct F, which 
extends above the bottom 
B, affords a seat for the 
divider G, which consists 
of a wheel whose spokes 
correspond in number 
with the fraction or por- 
tion of grain to be en 
for toll. The grain which 
is in one of these divisions 
runs by duct Jand hollow 
hub F to the chute N, 
which discharges it sep- 
arately from the remain- 


Toll- Collector for Grist-Mills. 


_ en 


Double-Headed Toggle- Press. 


der of the grain, which passes by spout Oto the stones. There 
are several other forms. 


Toll-dish. A vessel of given capacity for taking 
the toll or proportion of grain ground on yy. grog 
shares. A (¢oll-hop. wii 

Toll-gate. A turnpike gate at which 
toll is collected. 

Toll-house. The residence of the 
toll-taker at a turnpike-gate. 

Tom/a-hawk. An Indian hatchet. 


Indians are supplied with tomahawks by the 
governments and traders with whom they deal, Tomahawk. 
and their tastes are ministered unto in the at- 
tachment of a pipe to the poll. A hole is drilled through the 
bottom of the bow! and the poll of the axe, to meet one passing 
through the length of the handle. A heavy, clumsy pipe and 
a light, effective little axe. A combination of tastes, — blood 
and smoke. 


Tom’/bak; Tom’bac. (Malay, Tambaga, cop- 
per.) An East Indian alloy for cheap jewelry. Cop- 
per, 16; tin, 1; zinc, 1. Red tombak: copper, 11; 
zinc, 1. Arsenic is added to make white tombak. 


There are a number of other varieties, the constituents and 
proportions of some of which are given : — 


Copper. Zinc. Lead. Tin. 


Tombak for making gilt articles.......82 18 15 8 
Tombak for making gilt articles....... 8 18 8 1 
Tombak for making gilt articles....... 823 17.6 .. 0.2 
French tombak for sword-handles, etc.. 80 17 3 
Yellow tombak of Paris, for gilt orna- 

oe SO Eee Pee rey Aree oe 8 14.7 
Tombak for the same purpose, from ~ 

ee eT ee Peta Perey 14 . . 
Tombak of the Okar, near Goslar, in 

CRG ROR shies ccica becuase. ooeeeeee 15 Trace. 
QUKISOOINE f555:5cbawede tateriaveies “aa: Bo ee 
Red tombak, from Paris......... coos 92 8 a 
Red tombak, from Vienna......... wi SIS 32 ‘ 


TOMPION. 
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Tom’pi-on. (From a French word meaning a 
plug or stopper.) 1. (Ordnance.) a. A plug fitted 
to the bore of a gun at the muzzle, to | 

Fig. 6507. protect’it from injury by the weather. | 


we b. The iron bottom of a charge of | 
aon = & 
TT 


rape-shot. 

2. (Lithography.) The inking-pad of | 

Tompion. the lithographic oor Tompon. 

8. (Music.) The plug in a flute or 
organ-pipe, which is adjusted toward or from the 
mouth-piece to modulate the tone. 

The pitch of the note is determined by the length of the pipe 
beyond the mouth-piece, and the tompion of the organ pipe 
allows this distance to be regulated,to tune the pipe. The 
stopping of an organ pipe by a tompton lowers the se one 
ae in effect doubling the length of the pipe. PIPE ; 

ITCH. 

Tom’/pon. The inking-pad of the lithographic 

rinter. 

F Tom-tom. The form of kettle-drum used by the 
Chinese, Hindoos, and Cingalese. The bowl is of 
sonorous bronze, and the head is of parchment. It 
is usually beaten by the hand, and resembles the 
darabooka of ancient and modern Egypt, which is 
in use under allied names throughout the Arabic 
tribes. The tom-tom is, however, placed on the 
ground, while the darabooka has a handle by which 
it is grasped b the Jeft hand, being played by the 
right hand. The darabooka is thus a connecting 
link between the drum proper and the tambourine. 
It is perhaps more generally called tam-tam. 

The tom-tom is the original kettle-drum, and in 
some shape is found among most nations, savage and 
comparatively civilized. 

Ton. In America the usual ton is 2,000 pounds 
avoirdupois, — 20 cwt. of 100 pounds each. 

In the Eastern States, 2,240 pounds — 20 ewt. of | 
112 pounds each — is usual th coal, and perhaps | 
some other things. This is the long ton. 

The mining ton of Cornwall is 21 ewt. of 112 Ibs. | 
Tin is sold in Cornwall by the 1,000 lbs. 

Toned Pa’per. Tinted paper. The glaring white 
taken off by a creamy tint. 

Tong. The catch toa buckle. See TONGUE. 

Tong-kang. (Nautical.) A Malay or Chinese 
boat of a certain kind. 

Tongs. A tool consisting of two parts joined by 
a pivot, and used for grasping objects ; generally those 
that are hot, as blacksmith’s tongs (h, Fig. 6511), cru- 
cible-tongs, and fire-tongs : the term is not confined to 
; such, however ; e. g. 
sugar-tongs, aspara- 
gus tongs, photog- 
rapher's plate-tongs, 
pipe-tongs, etc. 


| 


| 


Fig. 6508. 


Tongs are said by Pliny 
to have been invented by 
Cinyra, the son of Agri- 
opas. With all his jeal- 
ousy of Greece, he refers 
the invention of nearly 
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Apparatus for Drawing Iron from the Fire. 


She koecuaes by 


| pronged; fir-scovel 


Sz. 


4 
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all the known tools of his time to the Greeks, with an occasional 
notice of a protest 


the tians and 
Pheenic . The 
latter will seem 
very reasonable to 
us who read of 
the progress at- 
tained by each of 
these nations as 
recorded in Scrip- 
ture history, and 
on the monuments 
of the former. 

The ancient fire- 
irons were the 
fire-fork, two- 


(Anglo-Saxon) or 
Jire-sholve of the 
sixteenth century; 
and Fyr-tang of 
the Anglo-Saxons; 
the tenalea, tenec- 
ula, of Du Cange. 
Crucible tongs 
(a, Fig. 6509) have 
curved plates adapted to the shape of the sides of the crucible. 
In the pipe-tongs 6 the jaws are so made that the pipe is 


e recess of 
Fig. 6510. 


Tongs. 


grasped between th 
one jaw and the end of the 
other. Picgatietepc uakt 
short jaw av t 

a See Figs. S747 - 49, 
753. 

Similar in construction is 
the clasp which engages the 
staple on the top ofa monkey, 
the latter being released to 
fall on the head of a pile when 
the tongs are opened (B, Fig. 
3717). 

Fig. 6508 shows an arrange- 
nfent of apparatus for drawing 
iron from the fire. The wind- 
lass has a pulley and trans- 
versely movable support se- 
cured in the floor. Its object 
is to operate tongs to draw 
heated iron from the furnace. See also a CLuTcH for suspend- 
ing tackle, Fig. 1351, page 578. 

A familiar illustration of lifting-tongs is the ice-tongs (c, Fig. 
6509), which are large iron nippers closed by drawing upon a 
chain attached to both handles. 

On a larger scale substantially the same device d is used for 
lifting stones, etc., the pull on the shackle connecting the two 
links, drawing together the upper ends of the arms and ger 
the points on the object to lifted. They loose their hol 
upon the stone as soon as it is placed in position, and are there- 


Fig. 6511. 


fore useful in laying submerged foundations and breakwaters, 


as the /ewis would require the services of a diver to detach 
it. See Lazy-TonGs ; SNAP-DRAGON. 

The ordinary fire-tongs f have one jointed leg, and do not 
require special description. 

Fire-tongs are mentioned as a part of the furniture of Solo- 
mon's Temple, 1004 8. c. They were made by Hiram Abiff. 

a (Fig 6510), lifting-tongs or dog. c, domestic fire-tongs. 

b, lazy-tongs. d, pipe-tongs. 

Fig. 6512. 


er" 


Adjustable-Jaw Tongs. 


Pig. 6511 shows various forms of tongs used by blacksmiths 

a, h, flat-bit tongs; the jaws are flat, and a ring or coupler is 
placed upon the handles or reins to maintain the grip upoo the 
work. 

b, angular-bit tongs; useful for holding round or square 
bars, and also bolts, the heads being placed within the swell of 
the jaws, 

c, pincer tongs; for similar uses. 

d, crook-bit tongs; used by cutlers, etc. 

¢, hammer tongs; for handling work punched with holes. 

SJ, hoop-tongs : for holding hoops or rings. 

g, smith’s pliers ; for grasping light work. 


Fig. 6514. 


Tongs with Ratchet-Rein. 


Fig. 6512 is a tongs for grasping several objects simultaneously. 
The two outer tongs are rigid to the arms, and the central 
tongues are pivoted so as to oscillate freely in the plane of 

movement of the outer ones. 
Fig. 6616. 


a 


=- yx ._' 


gagement of the pintle which is 


several notches in the other jaw, 
80 as to vary its capacity fur grasp- 


ing. 

Fig. 6514 has a ratchet and pawl 
on the respective handles, which 
are a substitute for the coupler or 
sliding ring. 

a b(Fig. 6515), pin-tongs, closed 
by a ferrule sliding on the stem, 
used for holding small wires to be filed, and for varioua manipu- 
lations. 0 is also used as a drill-stock in connection with the 
bow-drill. 

In Fig. 6516 are illustrated a variety of laboratory and metal- 


lurgical tongs. ecu 
g. : 


Tongs used by Watch- 
makers, etc. 


> oe dv 
Ram 
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' for lifting scorifiers 
‘or cupels and ar- 


‘water and other ef- 


Fig. 6513 is adjustable by the en- | 


1 
4 


fast to one jaw with either one of | 


TONGUE. 


a b, spring-steel tongs for holding platinum cups or spoons in 
a flame. 

c, spring-steel tongs with platinum points, for use with blow- 
pipe, ete. 

d, brass tongs, with fine points. 

e, iron tongs, with spoon handle. 

fg, cupel tongs, of elastic iron, 
out of the muffle. 

A, scorifier tongs, 


for moving cupels into or 


Fig. 6617. 


ranging them in the 
muftiie. 

t, ‘fron tongs 
mounted with cork, 
for lifting hot flasks. 

Fig. 6617 shows 
tongs, etc., used in 
the bottling of soda- 


fervescent beverages. 
ais a tying lever 
for champagne bot- 
tling. 
b e d, bottling- 
tongs. 


Bottling Pliers and Tongs. — 


¢, siphon-tongs for holding head of siphon-bottles. 

Fig. 6518 is a tongs for lifting stove-lids. 

Tongue. 1. (Vehicle.) The single shaft or 
pole which, in two-horse vehicles, is attached to 
the fore-carriage, and is the means of guiding 
and drawing. 


The tongue or pole was the universal appendage to ancient 
vehicles. Horses, cattle, or asses were yoked to the tongue. 
When traces were used, in the case of horses, there was only 


Fig. 6518. 


Lid-Lifting Tongs. 


one to cach animal, and that on the side next to the tongue. 
They pulled by the yoke, which was fastened by a vertical pin 
| to the tongue. The rear 
lend of the tongue was Fig. 6619. 
| tenoned into the axle- 
_ tree, if of wood, or lashed 
to it, if of iron. See Car; 
CARRIAGE ; CHARIOT ; etc. 
Fig. 6519 shows the 
jointed tongue of a street- 
car, attached by a pintle 
to the front of the plat- 
form. 


2. (Music.) The 
vibrating slip of metal 


Street- Car. 


Tongue of 


in a metallic frame, giving a musical tone in an 
accordeon, concertina, melodeon, parlor-organ, etc. 
See FREE REED. 

3. The pin in a buckle which pierces and holds 
the strap. 

Buckles and brooches (fibula) with movable tongues were 
common in Rome. See BUCKLE. 

4. (Railroading.) The short movable rail of a 
switch, by which the wheels are 
directed to one or the other 
lines of rail. See Switcn. 

5. (Carpentry.) a. A fin on the 
edge of a plate or board, adapted 
to fit into a groove of an adjacent < — 
board. Also used in sliding “& 
parts of machinery. 

b. The tapering, projecting 
end of a timber, worked down 
to fay upon an edge, or scarf to another timber. 


Fig. 6520. 


Tongue and Groove. 


TONGUE-AND-GROOVE JOINT. 2590 TONNAGE. 


6. (Nautical.) a, The upper main piece of a built | Tongu’/ing and Groov’ing Planes. 
mast. try.) Planes in 
b. A rope spliced into the upper part of a stand- | pairs, adapted for 
ing back-stay. forming tongues 
7. The clapper of a bell. and the corre- 
8. The movable arm of a bevel, the principal mem- | sponding proves 
ber being the stock, which forms the case when the into which they 
instrument is closed. See BEVEL. are received on the 
edges of boards, 

etc 


(Carpen- 


Fig. 6523. 


9. The pointer of a balance. 
Tongue-and-groove Joint. A mode of joining 
wooden stuff in which a long fin on the edge of one 
board is made to fit into a corresponding groove on the 
edge of the other board. See } OINT ; also Fig. 6520. 
Tongue-bit. (Manege.) One having a stiff 
mouth, to which is attached a plate or shield so 
placed as to prevent the horse getting his tongue 
ing-plane a b 


over the mouth-piece. Tonguing and Grooving Planes. 
The chains -narrow bit, which 


Tongue-chains. 
by which the fore end of the tongue | forms a channel in the wood. The stocks of both have a ledge 


is supported from the hames of the | BROCE DRCE SNA ols) Seinen corvea. 00 Cocermaae sae cee 


The tonguing-plane 

c has a recessed bit 

| which cuts away two 
strips at the sides of 

the plank, leaving the + 
central part, which 
_ forms the tongue, un- 
touched. The v- 

fas 


Fig. 6521. 


M© | tance of the tongue or the groove from the edge of the board. 
wheel-horses. They may be dis- | Each is provided with bits of different sizes. 


Ton’ing. (Photography.) The treatment of a 
rint with a weak solution of 
gold, in conjunction with other modifying chemical 


tended by the spreader-stick. 

Tongue —com-press/or. A 
clamp for holding down the tongue 
during dental operations on the 
lower jaw. The sublingual and maxillary ducts may 
be at the same time closed, by applying to them 
rolls of bibulous paper before applying the compress. 
See TONGUE-SPATULA. 

Tongued-chis/el. A boring-chisel which has a 
long, downwardly projecting blade, and shoulders 
which form reamers. 

Tongue-de-press/or. (Surgical.) An instru- 
ment which has a socket to go beneath the lower jaw 
and form a fulcrum for the pivoted spatula which 
rests upon and holds down the tongue during oral, 
laryngeal, and esophageal examinations and opera- 
tions. <A tongue-spatula. 


a, the Elsburg pattern. 
6, Church's self-holding tongue-spatula. 


Fig. 6522. 


Tongue- Chains. 


Tiemann’s Tongue- Spatulas. 


Tongue-spat/u-la. See TONGUE-DEPRESSOR. 

Tongue-sup-port’. A device on the tongue- 
hounds of a wagon to keep the forward end of the 
tongue elevated and prevent its weight bearing on 
the necks of the horses. 

In the example (Fig. 6524), it is a bar, the middle 
of which rests upon the coupling-rod, and its ends 
beneath the fore-axle and tongue respectively. 

Tongue-test. 1. (Electricity.) A test familiar 
to electricians, determined by the application of a 
wire to the tongue, which gives a sensation, sharp or 
otherwise, according to the condition of the line. 

2. (Engraving.) A test of pyroligneous or nitric 
acid, used in determining the strength of an etching 
solution. 


| positive photographic 


| 


1 


salts, by which the whole or a portion of the deposit 
of metallic silver is replaced by metallic gold in fine 
division. The effect 1s to give permanency to the 
print, subduing and modifying the disagreeable color, 
and substituting various shades of purple, black, 
be brown, an y. — 
on’/nage. (Nautical.) e carrying capaci 

of a vessel. It isactually equivalent to the difference 
between the weight of the water displaced by the 
vessel when light, and that diuleced by her when 
loaded to the greatest safe depth of immersion. 


Different rules for calculating the tonnage have been legally 
established in different countries, some of which have frequently 
Oper results varying widely from the trueamount which might 

safely carried. In deep, full-built ships the actual capacity 
was — largely in excess of the government-registered ton- 
nage. ore recent laws have, in a great degree, remedied this 
error, but it is extremely difficult, if not im le, to contrive 
any general rule by which perfect exactness can be attained. 

e rule established by law in the United States, under the 

Act of 1799, and which continued in force until superseded by 
that given in the law of May 6, 1864, provided that from the 
extreme length of the v there should be deducted three 
fifths of the breadth; the remainder was multiplied by the 
breadth, and the product by the depth, which, in the case of a 
double-decked vessel, was arbitrarily assumed as being equal to 
one half the breadth; the latter product was then divided b 
95, and the quotient was taken as the legal tonnage on whic 
tonnage dues were to be paid. It was thus made the interest 
of owners to build excessively deep ships, the law in this way 
discriminating in favor of clumsy, slow, and inefficient ships, 
and discouraging attempts at improvements in model. 

By the Act of May 6, 1864, vessels are, for the purpose of 
ascertaining their tonnage, divided into six classes, according to 
length, those in each class being divided into a certain number 
of equal parts, or transverse sections, to which different values 
are assigned in computing the total tonnage of the vessel ; the 
actual depths between decks are measured and taken as factors 
and any closed-in space on or above the upper deck, and 
capable of receiving cargo, etc., is included fn the measure- 
ment. The dimensions are all taken in feet and decimals of a 
foot, and the number 100 is used as the final division for ascer- 


TONOMETER. 


taining the capacity of the ship in tons, iustead of 95, as in the 
old law. 


Class 1. Veasels under 50 feet long, divided into 6 equal parts. 
Class 2. Vessels 50 to 100 feet long, divided into 8 equal parts. 
Class 3. Vessels 100 to 150 feet long, divided into 10 equal parts. 
Class 4. Vessels 150 to 2UU feet long, divided into 12 equal parts. 
Class 5. Vessels 200 to 25) feet long, divided into 14 equal parts. 
Class 6. Vessels over 250 feet long, divided into 16 equal parts. 


The details for making the measurements and calculations - 
are too long to be juserted here. but may be found in ‘* Revised 
Statutes of the United States,” 1875, pages 803 - 806. 

The rule adopted in England by the Merchant Shipping Act 
of 1854 is essentially the same as that established in this coun- 
try: the measurements are made in feet and decimals, and the 
principles of calculation are identical. Vessels are divided as 
follows : — 

Not exceeding 50 feet inlength, into 4 parts. 
Not exceeding 12) feet in length, into 6 parts. 
Not exceeding 189 feet in length, into 8 parts. 
Not exceeding 225 feet in length, into 10 parts. 

Over 225 feet in length, into 12 parts. 


In steam-vessels the length, breadth, and hight of the ; 
engine-room are multiplied together, the product divided by | 
100, and the result deducted from the gross tonnage. The 
space occupied by a propeller-shaft is considered as a part of 
the engine-room. ‘ 

It should seem that the American method, employing, as it 
does, a greater number of divisions for the same length, should 
be slightly more accurate than the English, or atford at least, 
on the average,a somewhat nearer approximation to the true 
capacity of a vessel; either, however, may be relied on gener- 
ally as coming within 4 or 5 per cent of the truth. This dilfer- 
ence may, in extreme cases, amount to 10 or 12 per cent, a 
trifling error as compared with those incident to the old 
system. 

The ton measurement upon which freizht is charged is cal- 
culated at 40 cubic feet; the difference between that and the 
ton of 100 cubic feet, or that of the reyister, represents the 
dead weight or displacement of the ship when light, or 60 per 
cent of the whole, 40 per cent only being available tlotative 
power for cargo. 


To-nom/e-ter. An instrument, invented by 
Scheibler, for determining the exact number of vibra- 
tions per second which produce a given tone, and for 
tuning musical instruments. 


It consists of a set of 65 tuning-forks, any two consecutive 
ones of which differ in pitch by 4 vibrations per second. The 
lowest of the series makes 256 vibrations, and the highest 512, 
completing an octave. Todetermine the pitch of a given 
string ita note is compered with those of the diapasons above 
and below it in sound. By counting the resulting beats it will 
soon be referred to a place between some two of the series, and 
by comparing the number of beats with each of these two 
successively, its exuct place will readily be inferred. In 
tuning a string tos given pitch an analogous process is pur- | 
sued. 

‘An instrament of this kind, invented by the late 3. D. Till. | 
man, for illustrating visibly the theory of musical scale and 


a 


Fig. 6525. 


Tiermann’s Tonsil Instruments. 
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ent from that of man. 


TOOL. 


——m, 


of musical temperament, is described in ‘‘ Barnard’s Report, 


_ French Exposition,’ pages 471 - 478. 


The au:litory capacity of the human ear appears to runge over 
about 12 octaves; the gravest audible note representing about 


15 vibrations, and the most acute 48,000 per second. This 


capacity varies in different individuals, some ears being sensible 
to more acute sounds than others. Incapacity for hearing cer- 
tain sound vibrations is termed pitch deafness. There is reason 
for supposing that persons whose ears are sensitive to very acute 
sounds are least able to hear very grave notes, and vice versa. 
The auditory range of many animals is doubtless very diller- 
Many persons are insensible to the 
scream of the bat; it is too acute, but the sound must be per- 
fectly audible to the bat itself. Assuming this animal to have 
an auditory range of 12 octaves, and that ity scream stands 
midway of the scale, it would be capable of hearing notes 6 
octaves higher than those audible to man, — extending up to 
2,000,000 vibrations per second. Whales appear to be able to 
communicate with each other at great distances, and it has 
been inferred that these animals have the power of emitting 
sounds too grave to be audible to the human ear, but perfectly 


| distinct to them. See also SONOMETER. 


Ton-sil’/o-tome. (Surgical.) A knife for oper- 
ations on the tonsils ; follicles situated between the 
pillars of the vedum palati and projecting into the 
isthmus of the throat. 


a, tenaculum forceps for seizing. 

6, Musseux’s seizing forceps. 

c, Billings’ tonsilotome. 

d, tonsil-scissors, curved on the flat. 

e, Hamilton's tonsilotome. 

Tool. 1. An implement adapted to be used by 
one person, and depending for its effect upon the 
strength and skill of the operator ; or, as detined by 
Webster, ‘fany instrument of manual operation.” 
It is, however, exceeding difficult to define the line 
separating tools from machines, and of late it has 
become usual to embrace in the general term ma- 
chine tools, such machines as the lathe, planer, slot- 
ting-machine, and others employed in the manufacture 
of machinery. See MACHINE. 


Fig. 6526 represents a number of bronze and atone tools taken 
from the excavations of the buried cities of Mesopotamia. They 


Vulsellum. 


Fig. 6526, 


Chaldean Tools. 


are Knives, spears, a sickle, hatchets, and a piece, evidently a 
hinge of a door. bc, Fig. 2610, page 1104. 


Plate LXX. shows an arrangement of farming- 
‘tools on the ends and sides of a tool-house. See also 
STONE-WORKER's TOOLS. 


William Fairbairn, the celebrated machinist, states that 
when he commenced his career, at the beginning of the cen- 
tury, the human hand performed all the work that was done in 
the way of building machinery. 

Bramah, the maker of the Patent Lock, originated many 
descriptions of labor-saving machinery. He found it necessary 
to give the greatest exactness to every part of the ward and 
key of this celebrated lock. This he found very difficult to do 
without employing the very best workmen; and their charges 
Were so exorbitant, that his invention was in a fair way of 
dropping out of use on account of expense. In this dilemma, 
he was forced to turn his attention to the introduction of mia- 
chinery to produce with unerring nicety the different parts of 
the complicated little apparatus with which hia name is vet 
associated. The workshop in which the many ingenious con- 
trivances to perform this work with speed were invented may Le 
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said to have been the training-school for the early machinists, | 
whose labors have, within the present century, built up the 
mechanical greatness of England. Accuracy of machine-work | 
before his day was utterly unknown. Watt had the greatest 
difficulty in getting his first model of the steam-engine con- 
structed with sutficient truth to work; its cylinder was not > 
bored, but hammered, and the piston could not be made to fit. | 
The pumping-engine made a tremendous noise, and much — 
astonished the spectators, who regarded it as one of the most 
remarkable and interesting parts of the performance. Watt 
knew better, and would have loved a noiseless machine, but 
was so beset by open condemnation, faint praise, and legal 
botheration, that he kept his own counsel, and let the vulgar 
stare and wonder. 

The invention of the famous fixed slide-rest by Maudslay, the 
journeyman, who learned his trade with Bramah, was the first 
step in.a series of inventions leading toward the same end. 
Maudslay was the man who executed, from the drawings of the 
elder Brunel, the series of labor-saving machines at present at 
work in Portsmouth Dockyard for the manufacture of ships’ | 
blocks. (See BLocK-MAKING Macuing.) These ingenious ma-— 
chines, forty-six in number, were, only a few years ago, the 
curiosities of the place, and may be, for aught we know, yet. 
They were the first ever set up in a public yard, and, although 
they have been at work for sixty years, they remain still in 

working order. Maudslay afterward, in conjunction with 
partner ld, founded in Lambeth Marsh the famous firm 
which is still car on under their names. 

Clements was another inventor who learned his art in the 
school of Bramah, and afterward worked for Maudslay and | 
Field. This ingenious machinist invented the planing-machine, | 
without which no perfect plane can be made. The value of 
such a machine is incalculable. Indeed, upon the truth of the 
soper depends the whole value of modern machinery. Of old, 

y chipeine and filing, an attempt to approach the plane was 
made, but of course perfect accuracy was out of the question. 

Another pupil of Maudslay was Nasmyth, the inventor of 
the SreaM-HAMMER (which see). 

Joseph Whitworth, the inventor of the gun bearing that 
name, improved on Clements's planing-machine (see PLANING- 
MACHINE) in his “‘ Jim Crow’’ planer, and also invented many 
ingenious and useful tools and appliances now commonly used 
-. Bag workshop. See list of METAL-woRKING TOOLS, pages 1425, 


to 
a 


The following general classification of tools, cation bari 4 
their functions and modes of action, has been proposed by 
writer in the ‘‘ Scientific American "’ : — 

1. Geometrical tools, for laying offand testing work, as squares, 

compasses, drawing and surveying instruments, etc. 
Percussion tools; as the hammer, etc. 

8. Compression tools ; for pressing, rolling, polishing, etc. 

4. Puncturing tools; needles, awis, punches, etc. 

6. Cutting tools, including saws. 

6. Combined percussion and cutting tools; as the axe, hoe, 
and scythe. 

7. Combined compression and cutting tools; such as planes, 
shears, etc. 

8. Abrading tools ; as whetstones, and also that class of drills 
which act by abrasion. 

9. Forming tools; molds for casting, formers for sheet- 
metal, dies, etc. 

10. Motor tools ; as the lever, screw, pulley, and in general 
those employed to impart motion to other tools, to cause a 
blast, as bellows, and for like purposes. 

1l. Holding tools ; which employ adhesion or compression 
for supporting in a fixed position materials to be operated on by 
other tools. This embraces vises, lathe-chucks, and vessels for 
containing liquids. 

12. Separating tools, as sieves, filters, fanning-machines. 

13. Directing tools, used as guides for other tools; such as 
the miter-box, for guiding the saw in ney miters: funnels 
for directing the flow of liquids are included in this class. 

14. Weighing-tools ; scales, 
balances, and instruments for 
determining specific gravity. 

15. Implements for meas- 
uring solid contents; meas- 
ures of all kinds used for 
determining the volume of 
solids and liquids. 

16. Agitators ; for mixing different sub- 
stances, or agitating the particles of the 
same substance among each other. 

Fig. 6527 is a combined monkey-wrench 
and claw-hammer. A nut may be grasped | 
between the fixed and movable jaws a 5, 
the latter of which is operated by the 
screw. By unloosing a screw at the back 
of the handle, the wrench part may be re- | 
moved, if desired to have it out of the 


he 6528 combines a hammer, nail- 
drawer, forceps, wrench, etc. 

. 2. (Bookbinding.) The stamping 
Combination- Tool. and letter appliances of the finisher. | 


Baia nit! 
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TOOL-EXTRACTOR, 
Known as hand, hand-letter, lettering, roller, edge, 
fillet, pallet, dentelle, stamp, etc., 
according to purpose, construc- 
tion, or pattern. 

3. The ordinary brush of the 


Combined Tool. 


painter, consisting of bundles of bristles tied by 
string or binding wire to the thick end of a cleft 
handle. 


The larger sizes are, however, more commonly known by 
their ordinary name of brush, the term ¢ool being generally re- 
stricted to smaller si.es, a8 sash-tools, ete. 


Fig. 6529. 


Cuupling- Tool for Drilling. 


Tool-car. (Railway.) A car carrying an equip- 
ment for repairing, replacing on the rails, or remov- 
ing débris in case of accident. It is a car that rail- 
way-men are ample glad to have stand idle. It is 
furnished with cables, ropes, and blocks of various 
sizes. Jack-screws and crow-bars, picks and shovels, 

axes, spikes, enone frogs, vise and 
set of machinist’s tools, and numerous 
unmentioned 2 ec 

Tool-coup’ling. A screw coupling 
by which a drill, for instance, is con- 
nected to the bar, rod, haft, or what- 
ever the handle may be properly called 
in a given case, 

In Fig. 6529, the reduced end of a shaft is 
screwed into the enlarged end of another shaft, 
the former having a collar upon it just back 
of a screw, and the outer surface of the latter 
having a thread cut upon it. A sleeve sur- 

\ rounds the two ends thus screwed together, and 
is screwed upon the external screw of the latter 
shaft until an internal flange at Fig. 6531. 


the opposite end is forced up 
4 against the collar on the former. 


@ Tooled Ash'lar. (Mua- 
— M sonry.) Ashlar with its face 
j chisel-dressed into parallel 
¥ ridges and hollows. 
Tool-ex-tract/or. An 
implement for recovering 
from drilled holes broken 
tools or portions of rods 
which may have become dis- 
connected and fallen to the 
bottom. Two kinds are 
shown under GRAB, page 
1000. Others are shown 
under WELL-BORING TOOLS; 
and ARTESIAN-WELL, Fig. 


384. 

In Fig. 6530, the ratchet-rods 
catch the tool, and the action of 
raising presses the rods inward. 

Fig. 6531 has a hollow die or 


Fig. 6530. 


(LITE 


CLIT 0: 


Tool- 
screw-socket which taps its way E-rfractor 
on to the endofarodin thehole, /or Wells. 


Tool- 
Ertractor. 


fod 


TOOL-GAGE. 2594 TOOLING. 
and thus becomes attached to it, so as to enable its with- | view of the holder with the tool in position. The list might be 
drawal. increased indefinitely ; these are but samples, 
Fig. 6532. Tool-gage. Nasmyth’s| 4. (Grinding.) A device for accurately facing grind- 


t tool- , for testing the 

ii snipularity of the editing: 

Nite NaS face of iron-turning tools, 
has a bed for the shank of 
the cutter and a conical frus- 
tum whose sides have the 
angle required; say about 3° from the perpendicular. 


= “a 


Nasmyth’s Tool- Gage. 


Tool-hold’er. 1. A tool-handle. 
Fig. 6538 shows a 
Fig. 6533. number of holders 


having jaws which are 
opened and closed by | 
an expanding plug or 
a& screw. 

a, patent lever file- 
handle. 


==>_s—D, patent justable | 
selfcentering Ble-han: | 
e. 

c, the same with fer- | 
rule removed. 

d, patent adjustable 
tool-holder. 

é, patent hand-vise. 

See also Porre-al- 


GUILLE: PORTE-POLISH- 
ER ; etc. 


2. A tool-tray. 


Fig. 6534 is a tool- 
holder for dentists. 
The tool is detached 
from its handle by the 
engagement of a flattened portion with a notch in the tool-rack ; 
org it in proper presentation for future attachment to 

ndle. 


Hand- Too! Holders. 


| 
Tool-Holder for Dentists. | 
3. (Lathe.) A device for holding lathe-cutters 


and similar tools firmly. 


The two pieces a a' pass through the slot in the tool-post, the 
lower one being fast to the jaws 6, and the upper one having 


a 3 aE 
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Lathe Tool- Holder. 


movement in the jaws to accommodate itself to the size of the 
tool-shank, and being se- 
cured by the thumb-screw 
c. See also TOOL-POST; 
Sirpe-rest; Late. 

Fig 6536 illustrates Holtz- 
apffel’s holder for carrying 
small rectangular blades | 
used for cutting screw- 
threads; these are alike in 
hight a, but vary in width | 
6c, this being half the pitch | 
of the thread; they are in- | 
serted in the mortise d, and | 
secured by four set-screws 
ee; the screws f/ passing 
through circular slots per- 
mit the blades to be set to 
the particular angle of the 
thread. g is a perspective 


stones, and for uniformly holding tools while being 
ground. 


The pivoted plate a is adjusted to any required angle by means 
of the wedge-shaped block 6, and carries a tool-holder c, by 
which the adjustment of the scraper d or a tool to be ground 
is effected, and it is held firmly while dressing the stone. 


Fig. 6537. 
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Tool- Holder and Grindstone- Dresser. 


The tool-holder has a guide fitting a slot in the pivoted plate, 
so that it may be moved truly parallel to the face of the stone. 
aaa acs e prevents the scattering of the particles scraped 
off. 
In Fig. 6588, the tool to be ground is secured in the front 
end of the shoe, by the movement of which on the horizontal 
rod the tool is drawn across the periphery of the grindstone. 
Provision is made for raising and lowering the front end of the 
shoe to adapt the device to the work in hand. 


Fig. 6538. | 
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Tool-Holder for Grindstones. 


In Fig. 6539, a series of clamping jaws hold the articles to be 
ground. A quick automatic motion is imparted to the holder 
transversely to the grinding surface of the stone. An inter- 
mittent forward motion is given to the holder by means of an 
arm on the latter placing in and out of gear a bevel-wheel actu- 
ating a screw which works in a nut in the holder. 

Tool’ing. 1. (Masonry.) Stone-dressing in which 
the face shows the parallel marks of the tool in sym- 
metrical order. 

2. (Carving.) Elaborate carving by chisels and 
gouges in stone or wood in architecture, joinery, 
cabinet-work, and furniture. 
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bossing by heated Tool-stay. (Turning.), The stay is fitted in 
toolsupon the leath- Fig. 6539. 
er binding of books. 


4 
The tools employed are > » 
brass stamps, cut into 
the desired pattern and 
mounted in handles 
(Fig. 6540). 
ng lines, plain or ¢ 
figured, running along 
the sides of the book, 
are formed by a 
circular disk of 
brass, rotating in =] °&£ Sze 
a handle, the design, if 4 
any, being cut on its pe- 
riphery. 
When pressure only is 
applied, without gold, the 
work is termed biind-tool- 


Tool-Post for Lathes. 


the lathe-rest, 

and its slot af- 

fords a holder for 

a drill or internal 

cutting-tool. 
Tooth. Ina 

mechanical sense, 

a term applied to 

a projecting lug, Lathe Tool- Rest. 

whose duty is to 

tear, crumble, cut, or to mash with the object to 

which it is applied. For instance: the teeth on the 

cylinder of a grain-thrasher, a 

corn-sheller, an apple-grinder, on Pig. 6546. 

a harrow or clod-crusher, on a _-- 


* 


ing. 

he workman rests the 
handle against his right | 
shoulder, holding the tool 
near the axis; he can thus 
run the tool the whole 
length of each side of the 
cover. The tools are heat- 
ed at a gas-stove or char- 
coal-furnace. 

Gold-tooling is produced 
by covering the parts with 
albumen and then with 

old-leaf, and pressing the 

ot tool on the covered 


Pos 
ri \ 


saw or file, oronacog-wheel. The /, 
character of a tine, or prong, is | | _ 
that of piercing, asin the familiar , | 
instance of the tines of a fork; \' 
as we say, a two-tined or two- 
pronged fork. 

The tooth of a wheel is better 
called a cog. 

Specifically: 1. A small, nar- 
row, projecting piece, usually one Tool- Stay. 
of a set; as, 
2. The tooth of a comb, a saw, a file, a card, a 
rake. See Saw-Tooru, etc. 

3. A cog of a wheel. 

4. A tine or prong of a fork. 


Tooth, Ar-ti-fi/cial. 


Hippocrates, about 400 B. c., refers to instruments for the 
extraction of teeth, and cites a mode of fixing them by gold 
wire. tape Bsa oh probably natural teeth artificially inserted. 

Celsus, about the Christian era, refers to filling carious teeth 
with lead and other materials. n after this we read of false 
teeth of bone and ivory. 

aan in the fourth century, describes the filling of carious 
teeth. 

Martial, in one of his epigrams, attributes the whiteness of 
Lecania’s teeth to the fact of her wearing those of some other 


ripe On wiping with a 
ot rag only that part of Machine for Grinding Metallic 
the gold-leaf is left which Articles. 
was in contact with the hot tool. 

Lettering is done by means of brass letters, of different sizes, 
set up in a wooden handle. The words in most common use 
are often made in one piece, as shown in Fig. 6541 


Bookbinding Tools. 


When the ornaments, lettering, etc. are complete, the book 
is polished by rubbing with heated irons of various shapes and 
sizes ; one of these is shown in 

Fig. 6541. Fig. 6542. 

Tool-post. (Lathe.) 
A device on the upper 
part of a slide-rest by 

person. 


which the cutter is held. | "yp. Welding of Philadelphia states that he has seen a tooth 

In that shown (Fig. 6543), age had been plugged with gold taken from the alveolus of 
the end of the tool is inserted | an Alexandrine mummy. 
in the beveled slot and fixed Blagrave's ‘‘ Mathematical Jewell,’ published in the time of 

Bookbinding Tool. at the uired angle for cut- | Queen Elizabeth, tells us that “ Sir John Blagrave caused his 
ting by the binding-screw a; | teeth to be all drawne out, and after had a set of ivory in 
it may be released or readjusted by a very slight movement | 4gayne.”’ 
of this screw. In Ben Jonson's ‘‘ Silent Woman,” published in 1607, one 
of the characters says: ‘‘ A most vile face! and yet she spends 
me forty pounds a year in mercury and hog's bones. All her 
teeth were made in the Blackfriars.” 

Ivory was for many years the favorite material for artificial 
teeth, that from the hippopotamus being preferred. The teeth 
~ Polishing - Tool. of the narwhal, as being somewhat harder, were also used. 

Volney, Chateaubriand, the elder Pitt, and George Washington 
: also used artificial dentures thus made. See DENTURE. 
Tool-rest. (Lathe.) The portion of a lathe to} About 1765 Pierre Lavouse, a workman in the royal porcelain 
which the tool is attached, and which has usually Merete dahon rapa rear ree cpemeire — sl cnet 
f : z : e art was not prac any considerable ex un 
several adjustments ; lon itudinally and transversely ‘about forty years ago, when it began to be utilized in the 
of the shears, and vertically. See SLIDE-REST, Figs. | United States, where it has now developed into a manufacture 
5188, 5189 ; SLIDE-LATHE, Fig. 5187. of no inconsiderable importance. 
_ The principal materials employed are feldspar, silica, and 

In Fig. 6544, the segmental rest is oscillated in the ppet- kaolin, with various fluxes for promoting fusion. Coloring 
block to incline the tool, by a screw which engages its ntaglio materials, as titanium for yellow, platinum sponge for 9 
screw-rack. oxide of cobalt for bright blue, and oxide of gold for oh gel 


3. (Bookbinding.) Ornamental gilding or Tool-stack. A tool-post or tool-holder. 


TOOTH-BRUSH. 
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also used for tingeing the body of the tooth and its enamel. | 


The variety of shades which may be produced by the use of 
different colored bodies and enamels is almost infinite ; 40 dif- 


ferently colored bodies and 130 standard shades of teeth, classi- | 


fied by numbers, are known in the trade. 

The feldspar is heated to a red heat, plunged into water, 
broken to pieces by the hammer, and foreign matters, such as 
mica or iron, separated; it is then coarsely pulverized, and 
afterward ground to an almost impalpable powder. The silex 
is subjected to the same process, and the colors are also 
thoroughly ground. 

The materials, having been dried and sifted, are taken to the 
mixing-room, where they are properly proportioned, and again 
ground, in combination with water, into the various mixtures 
desired ; the body to the consistence of putty, the point enamel 
to a thick batter, and the outside and gum enamels, of cream. 

Small platinum pins, with solid heads and jagged ends, are 
formed m platinum wire by a machine, and are inserted 
into the matrices previous to the teeth being formed ; these are 
far the purpose of holding each tooth to its plate. 

The molds are of brass, and are made in two parts. The 
pins are inserted by one workman, and the mold transferred 
to another, who takes up a small quantity of the point enamel 
on a spatula and presses it into the matrix; a third workman 
fills the mold with the body composition, and then closes it. 
It is now pressed in by machinery and placed in the drying 


oven. 
When sufficiently dry it is taken out and the teeth trans- 
ferred to clay slides and brought toacherry-red heat in a fur- 
nace. This process is called biscuiting. They are now soft, 
like chalk, and may be cut or filed as desired. Having been 
arranged into sets, they are next trimmed and smoothed, and 
receive a coating of enamel, laid on with a brush, and also an 
enamel which, after heating, assumes the natural color of the 
ms. Any surplus enamel is then removed, and the teeth are 
carefully on beds of quartz sand, in trays of fire clay 
which are then placed in a muffle contained in the furnace and 
surrounded by a mass of incandescent fuel. After remaining 
from fifteen to thirty minutes, depending on the state of the 
fire, the teeth are removed finished, the material having been 
thoroughly hardened and the various colors brought out by the 


= - 


Fig. 6546. 
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Artificial Teeth. 


Artificial teeth are attached to the artificial gum by platinum 
pins. a, incisor tooth; 5, canine; cde, molars; /, pin. 

See also DenTURE. 

Tooth-brush. A brush, usually of bristles, for 
cleaning teeth. A tooth-brush of spongy rubber is 
described in Francis’s patent, 1869. Sponge also is 
cited. 

Tooth-cem/ent. Oxide of zinc mixed with a 
solution of chloride of zinc, used for filling teeth. 

Toothed Wheel. A cog-wheel. See list under 
GEARING. 

Tooth’ing. Bricks left projecting at the end of 
a wall for the purpose of building on an addition 
thereto. 

Tooth'ing-plane. A plane in which the iron 
has a serrated edge and is placed upright. It is 
used for scoring surfaces which are to be veneered. 
The scoring helps the bond of the glue. 

Tooth-key. The tourniquet, or lever tooth- 
drawer. 

Tooth-net. A large, anchored fishing-net. 

Tooth’pick. Agathocles was poisoned by a 
medicated toothpick handed him after dinner, 
289 B. C. 


The toth-gare of the Anglo-Saxons. 
of silver, wood, quill, and what not. 

Magnetic toothpicks were made at the end of the seventeenth 
century. 


Made anciently, as now, 


Tooth-pow’der. Apuleius recommended char- | 


coal ; camphorated chalk is fooe 
Tooth-plug’ger. See DENTAL PLUGGER, page 
686 ; PLUGGER, pages 1749, 1750. 
Tooth-saw. The dental saw is a fine frame- 
saw, used for cutting off the natural teeth for the 
attachment of pivot teeth ; for sawing between the 


stapled wool, containing about 14 pounds. 
slivers are made by a pair of combs. See WORSTED. 


teeth ; or for sawing off the wires of artificial teeth 


to detach them from the plate. 


Tooth-sink’ing Ma-chine’. A machine-tool 
for making the teeth of saws. That shown in Fig. 
6547 is driven by a pulley at the back. The emery- 


Fig. 6547. 


Tooth- Sinking Machine. 


wheel is started or stopped by the foot, and is 
brought down upon the saw-blade by the hand, an 
adjustable gage limiting its range of motion, so as to 
have the depth uniform. The saw-bed is fed be- 
tween each stroke, by means of a hand-wheel pinion 
and rack. 

Top. 1. (Nautical.) A platform surroundin 
the head of the lower mast, formed of timbers altel 
cross-trees, which are laid across the trestle-trees, the 
latter being supported by cheeks secured to the sides 
of the mast below the head. 


The top serves to form an extended base for securing the 
lower ends of the topmast shrouds, and is also a place of rest 
for the men aloft. 

It is occupied by riflemen during a naval engagement at 
close quarters. Nelson was killed by a musket-ball from the 
top of the French vessel with which the ‘‘ Victory ’’ was en- 
gaged 


2. '(Rope-making.) A plug with three grooves 
used to pa coke the twist of a rope when three 
strands are being /aid up (twisted). 


Each strand occupies one of the grooves, and the top is held 
by a diametrical pin and two pieces of soft rope called tails. 
The three stands are attached to the hook of the breast-board 
and to the hook of the sledge; ro- 
tation is given to the cluster from Fig. 6548. 
the former ; the top is forced as far 
as possible toward the sledge-hook, ng 
so as to ajlow the twist to com- {/ “Swag 
mence at that end, the top giving 4 
way as the twist crowds it forwa 
to the head end of the yarns. The 
process of twisting shortens the 
strands, and the sledge moves for- 
ward also, at which time the man 
at the sledge commences to rotate 
the hook at his end in a direction 
con to that by which the 
strands are twisted ther. 

The pins by which the block is 
held in the angles formed by the 
twisting rope are called wwoolders ; 
the ropes are tails. These are 
wrapped around the rope so as to oppose, by their friction, 
the advance of the top. 

The motion of the top is regulated to insure equal hardness 


| to the rope. 


3. (Fiber.) A narrow bundle of slivers of long- 
The 


4. The uppermost piece in the back of a chair. 
A slat-top is mortised at its ends into the sides of the 


posts. A round-back is mortised at its lower edge to 


the tops of the posts. A rim-back is one in which 


TOP AND BUT. 
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TORCH. 


the back and elbows are formed of a continuous! 2 (Nautical.) Lifting one end of a yard higher 


jece. 
5. That portion of a cut gem which is between the 
girdle, or extreme margin, and the tad/e or flat face. 
6. A well-known toy, which has attained its great- 
est excellence among the Japanese. 
From the steadiness of its motion and its strictly 
perpendicular position when at speed, it has been 
ted to place upon it a mirror at right angles 
to the axis, to act as an artificial horizon at sea. 
Top and But. (Shipbwilding.) A mode of 
working plank which does not maintain its width 
from end to end. The top of one plank and the 
but of the other are worked together so that the 
two layers make a double breadth of even width. 


Each plank has one straight, the other edge having a 
long and a short slope; long slope being toward the top, 
and the short one toward the but of the tree from which the 
planks are sawn. 

Top-ar’/mor. (Navutical.) <A top railing with 
posts and netting on the top-sides. 

Top-block. 1. (Navtical.) <A_ single iron- 
bound hook-block ; it hooks to an eye-bolt in the 
cap. The top pendants are rove through the top- 

blocks when swaying up or lowering down 
Fig. 6649. the topmasts. 

2. (Vehicle.) A projecting piece on 
which the bows of the carriage top rest 
when down. See Fig. 3971. 

: Top-chain. (Nautical.) One of the 
Top- Block. chains by which the lower yard is sus- 
tained if the slings be shot away. 

Top-cloth. Tarred canvas to cover hammocks 
when stored away on the top, in action. 

Top-flat, or Top-card. A slat or narrow board 
having card-teeth on its under surface, placed above 
the large central cylinder of a carding-machine so as 
to arrest knots and act coincidently with the cylin- 
der in bringing the fibers into parallelism, prepara- 
tory to drawing, doubling, and spinning. See CARD- 
ING-MACHINE. 6 

Top-gal/lant. The mast, rigging, and sail next 
above the topmast, as, siaintap oatlont mast, fore- 
top-gallant shrouds, or braces ; mizzen top-gallant 
sail. See Suip. 

Top-ham’per. (Nautical.) The masts, spars, 
and rigging of a vessel. The clutter of a deck. 
Boats inboard and on their davits. Horse and gang 
casks, anchors, cables, and coiled or belayed ropes 
of the runnin rigging. Sometimes applied to un- 
necessary weight above deck. 

Top’i-cal Col/or-ing. A term used in calico- 
printing to indicate that the color or mordant is ap- 
plied to specific portions of the cloth forming the 
pattern, in contradistinction to the application of 
color to the cloth in a dye-bath. 

Top’it. The top-piece of a train of rods in well- 
boring. See WELL-BORING, 

Top’/mast. (Nautical.) The mast above the 
lower mast; the second from the deck, and below 
the top-gallant mast. See Saip; SarL. 

Top-mi’nor. (Rope-making.) Top-minors are 
holes through which the individual strands are drawn 
on the way to the twisting-machine. See Rope. 

Top’o-graph'i-cal Sur-vey’. 
a country with absolute accuracy and minuteness of 
detail, made with elaborate instruments and repeated 
careful observations, as distinguished from a recon- 
noissance, or hurried survey made with portable in- 
struments in a hurried manner. 

Top’per. An equilateral, single-cut file, 
used by comb-makers. See Coms. 


points of the teeth of a saw. 


SS less” 


| 


A mapping of | 4 door in the case, and is protected 


or float, | tion in a sleeve at the bottom of 


Top’ping. 1. Reducing to an exact level the | 


than the other end. 

Top’ping-lift. (Nawtical.) A tackle for raising 
the outer end of a gaff or boom. 

Top-rope. (.Vautical.) A rope to sway up a 
topmast. 

op’sail-schoon’er. A vessel otherwise schoon- 
er-rigged, but carrying a square sail on the foremast. 

Top-saw. The upper saw of a pair in a circular 
saw-mill. In large logs, the lower and larger saw does 
not penetrate to the ae edge. The fop or supple- 
mental saw cuts through the upper surface and down 
to the kerf of the lower saw. The top-saw isa little 
in advance or rear of the under one, to make the 
kerf complete without collision of the teeth of the 
respective saws. See d, Fig. 1298. 

op’side-line, (Shipbuilding.) A sheer line 
drawn above the top timber at the upper side of the 
gunwale. 

Top-sides. (Shipwrighting.) The upper part 
of the ship's sides. These, under Feather’s system, 
are of iron ; the upper frames terminating in broad 
forks or saddles, which sit upon and are fastened to 


the wooden ee of the sides. 
Top-tack’le. (Nautical.) Used in swaying up 
a topmast. 


Top-tim’ber. (Shipbuilding.) In the ribs of 
a ship’s side, the timber next above the futtocks. 
See FRAME. 

Top-tim’ber Line, or Top-breadth. (Ship- 
building.) A line in the sheer plan drawn to the 
sheer of the ship fore and aft, at the hight of the 
under side of the gunwale amidships. 

Top-tool. A blacksmith’s tool which has a 
flexible handle, 
such as a withe 
of hazel, and 
used above the ¢ 
work, being & 
struck byaham- 
mer. In contra- 
distinction to 
the bottom tools, 
which are below 
the work, and 
have a_ tan 
which fits a square hole in the anvil. 

A top-fuller is a tool with a narrow round edge, 
like the pane of a hammer, and having the ordinary 
Haeelanad handle. 

Torch. The torches of the ancients ( funalia, be- 
cause made of rope) were conical, and bound at in- 
tervals. Flambeaux of waxed cords, straw, or papy- 
rus-leaves were also used ; also fasces of wooden rods, 
fir, oak, ash, hazel, cornel. Tubes filled with com- 
bustible matter. The pa/earia of the thirteenth 
century were torches of straw ; 
the thyrsus, thread covered 
with wax rolled round a staff. , f 

Fig. 6551 is a gas-lighting torch. 
A spirit-lamp a@ is set in a case b. 
This case has an orifice at the bot- 
tom, which is placed over the 


burner in order to light the gas-jet. 
The lamp can be trimmed through 


a. Top- Tool. b. Top- Fuller. 


from the weather. 

In the torch, Fig. 6552, the lamp 
a is inclosed within a case } for 
protection, but the wick tube may 
be protruded through an opening 
at the top for the purpose of light- 
ing a lamp, the handle having mo- 


the case. ¢ is a wrench for opening 
the gas-cocks, and a slot across 
the top of the case is for the same 
purpose. 


Gas-Lighter’s Torch. 


TORCULAR. 


umber’s Torch. 


Fig. 6553 isa plumber's torch. See also 
ELECTROPHORUS. 

2. Torches for military purposes 
are made of a number of strands 
of twine, slightly twisted, or of old 
rope, covered with a composition 
to give light, consisting of tallow, 
wax, and rosin, or equivalent ingredients. 

Tor'cu-lar. (Surgery.) A tourniquet or band- 

e. 
Tor-ment’or. (Husbandry.) A heavy harrow 
with cutting teeth, used in English husbandry for 
breaking down stiff clods, or tearing up the surface- 
turf. It resembles a harrow, but runs on wheels, 
and each tine is a hoe or cutting-share. 

Tor-pe/do. A movable chamber or mine charged 
with an explosive which is fired by contact or by fuse. 

They are here divided into 


Torch. 


1. Nautical. 4. Railway. 
2. Military. 6. Fishing. 
3. Oil-well. 6. Toy. 
1. (Nautical.) Torpedoes are of four classes, — 
a. Drifting. c. Boom. 
b. Anchored. d. Maneuvered. 


The drifting and anchored preceded the boom and 
maneuvered, and are adapted for circumstances and 
positions where (a) they may be allowed to drift 
with the stream or tide against a vessel in a river or 
channel or at anchor ; or (6) may be pieces in the 
path of a vessel, or in the line of attack. 

The maneuvered class is adapted to be navigated 
usually beneath the surface of the water, its course 
and depth being determined and regulated by various 
devices to bring it in contact with the ship against 
which it is directed. The torpedo perishes in the 
explosion ; the torpedo-boat, on the contrary, carries 
a torpedo, and either explodes it against the enemy's 
vessel in such a manner as not itself to suffer in the 
contact, or launches it against the vessel after attain- 
ing such a degree of proximity as to insure the aim 
and power of navigation of the torpedo. See Tor- 
PEDO-BOAT. 

Several terms used in practice are rather general 
than accurately technical, as they denote whole 
classes. Such are, — 

Magnetic torpedo, one exploded by electro-mag- 
netism, by spark, wire, or ignited pencil-line in a 
fuse ; in contradistinction to one fired by contact, 
clock-work, ete. 

Submarine torpedo, one placed beneath the sur- 
face of the water. 

Can-torpedo, one in a metallic caisson. 

Laniard-torpedo, one pulled off by a laniard, ete. 

The torpedo is so named from a species of ray found in the Med- 


iterranean, which has the power of imparting an electric shock 
when touched. The 
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| South America, has a similar 
| been known. 


i 


TORPEDO. 


wer. The torpedo-ray has long 
Theophrastus, i his “‘ Treatise on Poisonous An- 
imals,”’ says that “‘ the torpedo can send the power which pro- 
ceeds from it through wood and through harpoons, so as to pro- 
duce torpor in those who have them in their hands.’ Athe- 
nus, in the ‘ Deipnosophists,’’ says: “ Clearchus the Solen- 
sian has explained the cause of this in his ‘ Treatise on Torpor,’ 
but since bis explanation is rather a long one, I do not recollect 
his exact words.’’ The author of the ‘* Banquet of the Learned ” 
on to say : — 

‘* Plato, the philosopher, says in the ‘ Meno,’ ‘ you seem very 
much to resemble the sea-torpedo, for that fish causes any one 
who comes near it to become torpid’; and an allusion to the 
name oceurs also in Homer, where he says,— 


‘¢*¢ His hand was torpid at the wrist.’ 


‘‘¢ The torpedo,’ says Aristotle, ‘is one of the cartilaginous 
and viviparous fishes; and, to provide itself with food, it hunts 
after little fish, touching them and causing them all to become 
torpid and motionless.’ 

‘“* Archestrus says in his ‘ Demetrius,’ — 


‘“* Then I took a torpedo, calculating 
If my wife touched it with her tender fingers. 
That they would get no hurt.’ ”’ 


For an account of the Gymnotus, see Humboldt’s “ Cosmos.’’ 

In the early instances, floating mines were used in breaking 
booms, bridges, or other obstructions to navi tion, as well as 
in breaking a cordon of ships or destroying a fleet in port. 

In 1585 four floating mines were sent from Antwerp by Zam- 
belli, against a bridge across the Scheldt, erected by the Duke 
of Parma. Each flat-boat of about eighty tons’ burden was 
| stowed with 7,000 pounds of powder confined by mason-work 
and heavy stones. The mines were to be exploded by a match- 
rope and by clock-work. One was successful, and made a breach 
of 200 feet in the bridge, doing immense damage in the vicinity. 

September 30, 1628, the English employed floating tin cais- 
sons of powder against the French at Rochelle. One exploded 
against a vessel without seriously damaging it. The others 
were intercepted. 

““In the afternoon come the German, Dr. Knuffler, to dis- 
course with us about his engine to blow up ships. We doubted 
not the matter of fact, it being tried in Cromwell's time, but 
the safety of carrying them in ships.’ — Peprs’s Diary, 1662. 

In 1688 an immense floating bomb was prepared by the French 
against the port of Algiers, but was not used. 

In 1693 - 95 similar contrivances were used by the English in 
besieging St. Malo, Dieppe, and. Dunkirk, without serious dam- 


age. 

In 1770 the Russians burned the Turkish fleet in the port of 
Tchesme, and destroyed the fortifications by the shock of the 
explosion. 

n 1804 the loaded catamarans of Fulton were used by the 
English against the French fleet off Boulogne But little dam- 
age was done. | 

The experiments were repeated again and again against Le Forte 
Rouge at Calais, 1804 (Fulton blew up the brig ‘ Dorothea ”’ 
in Walmer Roads, October, 1805. See Fulton's ‘‘ Torpedo 
War,”’ and ‘ To oes, their Invention and Use,”’ by W. R. 
King, U. 8. A., 1866, Plates XVIII., XIX.); Rochefort, 1809; 
the pontoon bridges of the French on the Danube, at Essling ; 
in 1813, by the Austrians in attempting to destroy the bridges 
across the Elbe at Koenigstein. 

About 1843 Colonel 8. Colt constructed a torpedo with which 
he blew uP a ship in the Eastern Branch of the Potomac River, 
near the Washington Navy Yard; it is believed that the most 
important feature of this consisted in the application of elec- 
tro-magnetism as a means of exploding the contained powder. 

Torpedoes were extensively employed by the Russians during 
the Crimean war as a defense for the harbor of Cronstadt. 
These were suspended from buoys to which they were connected 
by pipes inclosing at their upper part a small glass tube con- 
taining sulphuric acid ; on the buoy being touched by a pass- 
ing vessel, the tube would be broken and the sulphuric acid 
come in contact with chlorate of potash in the lower part of the 
pipe, causing its immediate inflammation and consequent ex- 
plosion of the gunpowder in the magazine. 

The experiment of the ‘‘ Louisiana’’ before Fort Fisher in 
1864 is one of the latest instances. Two hundred and fifteen 
tons of powder were stowed on board. A tier of barrels, with 
the upper heads removed, were covered by 60-pound canvas 

A Gomez fuse was woven through the mass. Three 
modes of explosion were adopted, — clock-work and percussion, 
candles, slow-match. The vessel was towed within 851 yards of 
the works, and exploded in one hour and fifty-two minutes, 
without doing any damage whatever to the fort. See infra, 


Fig. 

a. The drifting torpedo is of various forms, and 
in its mode of action it is carried against the ene- 
my's works or vessels by the current of the river, 
the set of the tide, or the drift of the wind. 
| They may be divided into can or buoy torpedoes, according to 
shape ; /antard-torpedoes, which are pulled off by a cord ; Aydro- 
gen-torpedoes, which, when the can strikes a vessel, turn a@ 


a 


Gymnotus electricus, a fresh-water eel of ) stream of hydrogen on toa piece of spongy platinum and ex- 


TORPEDO. 


the charge; Aorological torpedoes, exploded by cloek- 
work after the expiration of a given time. 

The Boule de Verdun is the name given toa crawling torpedo 
which was to have been launched at Verdun with the purpose 
of destroying a bridge which the Prussians had thrown across 
the Meuse, about three miles below the city. It was a nearly 
spherical chamber, about 40 inches in diameter, and contained 
a clock-work mechanism for pulling the trigger of a double- 
barreled pistol which ignited the primary powder. It was based 
upon the principle that a spherical body of a weight slightly 

ter than the displaced water, and having its center of grav- 
ty and magnitude coincident, will seek and keep the deepest 
portion and current of the river. 


It was not used, as Verdun 
capitulated just before it was to be launched. 


A drifting spar-torpedo intended to overcome reese pan 


chains or booms was invented by Lewis, of the British Roy 


Fig. 6554. 
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Engineers. It had a spar weighted to float nearly vertically, 
and when the upper end met with an obstruction, the lower 
end passed underneath, and, the weight being dropped by the 
action, the lower end, carrying the torpedo, rose rapidly and 
struck against the vessel’s bottom. 


b. Anchored torpedoes are attached to mooring | 


piles or anchors. ‘They are firmly connected to sub- 
mer. 


ged structures, or by a cable or swaying boom 
which allows them some lateral play. 

c. Spar-torpedoes. The spar-torpedo is carried on 
the end of a spar rigged overboard from the bows of 
a vessel, as seen in Figs. 6555 and 6556, or attached 
to the prow. 


It is of seeer ogee with brazed joints. It has a sensitive 
primer, with a cylindro-conical head communicating with the 
magazine of the torpedo. The head is in contact with and pro- 
tected from the water by a thin hemispherical cap of soft, well- 
annealed copper. Fig. 6554 shows the torpedo, the smaller 
figure being an enlarged view of the exploding arrangement. 

The charge is usually fired by contact, but sometimes by elec- 
tricity. The system was used in the extensive torpedo practice 
in Florida Bay, 1874. 

Figs. 6555, 6556, show it as rigged on the “ Pinta.” 


Fig. 6555. 


Spar-Torpedo Fittings, ‘* Pinta”’ 
( Plan). 


The Wood and La yrs torpedo was used in the United 
States Navy, notably by Lieutenant Cushing in ay te | the 
Confederate ram ‘‘ Albemarle ’’ at Plymouth, N. C., in 1864. 
It was attached to a spar by means of the lug 4; run beneath 
the enemy's vessel; detached from the spar by a device for that 
purpose ; allowed to rise against the vessel by its flotative 
power, when the lanyard was withdrawn, allowing the ball a 
to fall upon the cap ¢ and explode it and the charge. 

The otter-torpedo, so called, is towed by a line 
from a boom rigged out athwart ship. 

d. Maneuvered torpedo. 

The fish-torpedo is so named from a certain resem- 
blance in form, and from its having an independent 
and automatic swimming action after being launched 
in the direction of the object of attack. 


It is aleo known as the Whitehead torpedo, and as the Luppis- 


' provided with automatic devices, so that 


Spar- Torpedo, ‘‘ Pinta”’ 
(Side View). 
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| Whitehead torpedo, from the names of two persons intimately 
_ concerned in its suggestion and invention. 


The body of the Ericsson torpedo con- Fig. 6557. 
sists of a box of thin steel plates, 8 feet 6 oO 
inches long, 30 inches deep, and 20 inches — 


wide. The explosive is placed at the bow. 
The propellers are two-bladed, 3 feet 2 
inches in diameter, with a pitch of 5 feet. 
Both revolve around a common center in 
opposite directions. ‘The motive power is 
a small double-cylinder oscillating-engine, 
driven by compressed air, which is sup- 
plied by a 25 horse-power steam-engine on 
| shore, and transmitted through a tubular 
cable, connected just abaft the stern, as 
shown in Fig. . The air-pressure 
also governs an equipoise rudder, secured 
under the bottom and near the bow. The 
steering is effected by applying the force 
of the air against the tiller on one side, FY 
counteracted by the tension ofaspringon f 
the opposite side. f 
The submersion is regulated by two é 
horizontal rudders turning on a trans- 
verse axle which projects from each side 
near the bow. These wings or rudders 
are so contrived and governed that they 
keep the torpedo at a depth of from 7 
feet to 12 feet below the surface, and are 


the latter limit cannot be exceeded. In 
order to note the course of craft, a light 
steel mast is secured to the deck. This 

is 12 feet in length, and terminates above 
| in a wooden 1, the forward side of 
which is painted sea-green, 80 a8 not to 
be ae aes to the enemy, and the rear 
_white, so as to be easily distinguished 
above the water by those dispatching Wood and Lay 
the torpedo. Openings are made in the Torpedo. 
engine-compartment, through which the 
water enters, completely filling the interior space. The ma- 
chinery is made of bronze with boxwood bearings, so that the 
water serves as a lubricant to every portion, thus doing away 
with stuffing-boxes at the rudders. The apparatus is launched 
overboard by means of swinging-davits, as shown in the figure. 
The bow-piece containing the charge is detachable. 
The Lay torpedo used at Newport is a cigar-shaped vessel, 30 
feet long and 3 feet wide, formed of waterand air-tight iron plates, 
in three compartments. One of these is to contain the motive 
power, — cred vg earbonic-acid gas. Another holds the ma- 
chinery, which is controlled by an electric battery on shore by 
means of two wires, one of these governing the throttle and the 
other the steering-apparatus. In the third compartment is 

stored 500 pounds of powder or other explosive, and in the for- 

ward portion of the vessel explosive shells are also arran to 
| be fired by an electric spark passing through a third wire. These 
| wires are embedded in a cable which is paid out as the vessel 
, moves on. The shells are exploded without injury to the tor- 
| pedo, but of course the explosion of the magazine causes its 
| destruction. 


Of late years the subject of harbor defense by 
means of torpedoes used offensively against an at- 
tacking fleet, has attracted great attention, and a 
naval torpedo-station has been established at Goat 
Island, Newport Harbor, for the purpose of instruc- 
tion in their use and man ent on board vessels 
specially constructed for this object. See TorPEDo- 
BOAT. 

No less than 18 United States vessels were de- 
stroyed through the agency of torpedoes during the 
late war. , 

One was blown up, but not destroyed. 

Of these were the monitors “ ed ig ” and 
‘“Tecumseh,’’ at Charleston and Mobile Bay re- 
spectively ; the iron-clads ‘‘Cairo” and “ Beron 
de Kalb,’’ in the Yazoo River; the iron-clads ‘‘ Mil- 
waukee ”’ and “‘ Osage,”’ in the Blakely River. 

In the case of stationary submarine torpedoes, the operator 
must know the position of each, and be provided with means 
for determining when a vessel approaches within its range. For 
this purpose instruments for measuring angles are employed, 
or the torpedo itself is provided with devices for indicating the 
proximity of a ship. 

Experiments are now being made at Portsmouth, England, 
on torpedoes of the latter class. A network of these is con- 
nected by insulated wires with a galvanic battery on shore ; 
the wires of one set conveying the message to the operator, an 
those of the other serving to explode any selected torpedo by 
touching a key. 

In other cases the firing circuit is closed automatically by 
the action of the signaling apparatus. The firing is effected by 
a strand of platinum wire, made red hot by the passage of a 
current when the circuit is completed. These experiments are 
said to prove that comparatively large charges cannot be ex- 
ploded without compromising other charges within their effec- 
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Fig. 6558. Fig. 6560. 
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The Ericsson Pneumatic Torpedo. 
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tive area. The question remains to be decided whether it will 
be more practically advantageous to employ comparatively 
small torpedoes placed closely together, or those of larger size 
placed at greater intervals apart. 

Another English writer remarks that during the civil war in 
America, the Federal fleet was in no instance successful in pass- 
ing a well-arranged system of fortifications where torpedoes 
were used, unless the forts were first reduced from the land; 
and in no instance did the navy fail to accomplish its object 
where torpedoes were not used. 

As an instance of the fallibility of torpedoes, it was found af- 
ter the capture of Charleston that the ‘‘ Ironsides,’’ the most 
powerful vessel in the Federal fleet, had lain for three months 
over a torpedo containing 3,000 pounds of powder. This was to 
have been exploded by electricity, but failed to go off. 
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An instance of the moral effect of torpedoes was shown in the }14. > a\3 . & we eee ~ 
Franco-German war, where the French navy was completely Qrs. | “<< . ees, 8 "Smooth Bore "Peso 
paralyzed by the presence of torpedoes thickly studded along > 
the German coast, and not a single engagement between the fleet (3 
in German waters and the sea-coast defenses is recorded. mi : | Fel 
Published information on thesubject of the torpedo trials may | : ’ # 7 a 
be found in the ‘‘ Report of the Austrian Commission,’’ 1868; | | > 4 
‘*Army and Navy Journal,’ 1874; ‘‘ Revue Maritime,’’ Sep- . = 
tember, 1872, January, 1873; Captain Harvey's ‘‘ Treatise on = Sa A sf 
the ment of the Sea-Torpedo,’? London, 1871; Sarre- > ° Ss < 
pont’s ‘* Les Torpilles,”’ etc. 3 
2. (Military.) A mine or countermine to destroy . 
a work, a storming column, or a working party. In 
this sense a petard may be considered as a torpedo. 
Torpedoes for land defense are usually shells of small 
caliber, 6 and 12 pounders, provided with a percus- . 
sion or friction device which causes an explosion ae EE eee 


when the ground over the torpedo is stepped on. ————a Ce  ———— 


Sometimes several are laid in a row, and a piece of | p of Fort Fisher, N. C., showing the Part extending aerate 
board placed over them to increase the chances of the Isthmus, and the Fuce protected by Torpedoes. 


explosion. 


At Fort Fisher, larger torpedoes, connected in sets and de- of the work. The wires leading to the majority of these were 

sigued to be fired by electricity, were arranged on the land face cut by fragments of shell duringNhe bombardment, probably 

reventing considerable loss of life during the assault. 

Rorsednes buried in the ground and fired by a similar 

ent when trodden upon, and others connected 

by wires with electric batteries, were used in the defense 
of Sebastopol. 

Fig. 6560 shows the northeast face of Fort Fisher, 
N. C., with the line of torpedoes, twenty-four in number. 
which were connected with the fort by three sets of 
double wires, each apparently intended to fire five or 
more torpedoes. The torpedoes were of three kinds: 
shells, 13" diameter; boiler-iron cylinders, 13" diameter 
and 18” long ; buoy-shaped sheet-iron cylinders of about 
the same capacity as the cylinders. Before the storming 
“— of the fort shells had cut a number of the wires lead- 

_ ing from the work, saving the attacking party from 
» much loss and demoralization. 

4 Ground-torpedoes, buried beneath the surface to ex- 

_ plode when trodden upon ; bridge-torpedoes (Haupt’s), 

to rend the timbers or arches of bridges in demolishing 

— them; and ratlway- oes, t blow up a track when 
 @ train passes, are all effective military devices. 


a 3. Torpedoes for opening the fissures of oil- 
> =~ wells have been patented by Colonel E. A. L. 


Thea ae 


productiveness to many wells. In some cases 
the wells have become choked by paraffine or 


paneeaiy Google 


Roberts and others, and their use has restored - 
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other concretion, some perhaps by sediment; in 
others it is probable that an explosion has opened 
fissures leading to other pockets or veins of oil. 


Some torpedoes of this kind are exploded by a time-fuse, 
which is let down with the instrument Others are exploded | 
by a gunlock and wire from above, or by a | 
plunger; but the best and most usual | 
mode of igniting the charge seems to be | 
an electric conuection. 
Fig 6561 illustrates a torpedo in which 
a powder-chamber is surrounded by nitroe : 
glycerine, and a quick-match passes from | 
the powder to the priming-chamber, 
which communicates through a tube 
with the fulmninate, which is exploded by 
a hammer. Aon electric connection not 
onlv enables the operator to explode the 


other 35 inches, and each 5 inches in di- 
ameter. These were conpected by a short 
copper wir, 30 feet iu length, so as to ad- 
just the two charges inimediately oppo- 
site to several mud-veins which were 
known to be that distance apart, the 
heaviest charge of 30 pounds nitro-glycer- 
ine being at the lower vein, 783 fvet deep, 
the lighter charge at the upper vein. 
Roberts's Torpedo for Twelve exploders were inserted in the 
Ou- Wells. largest cartridge, and eight in the other, 
forming a train of twenty exploders, which, 
by means of insulated wire, were connected about 250 feet from 
the well with an electric battery. 

Everything being arranged, the order was given to fire. Inan 
instant the discharge took place, and a report like a cannon 
fired from a distance, accompanied by a very perceptible vibra- 
tion of tbe earth around, was noticed by those present. The 
operator and an assistant immediately pulled on the wire, 
thereby endeavoring to prevent entanglement. When about 
fifty feet of the wire had been drawn out a reaction ensued, 
dragging the parties who were pulling at the wire toward the 
well for a distance of ten feet, to their surprise and great won- 
derment; this arose from the column of water lifted by the ex- 
plosion and its return and fall. 

4. (Railway.) A cartridge placed on a rail to be 
exploded by a passing train, and thereby signal | 
‘* caution” or ‘‘ danger ” to the engineer. 

5. In the Rocky Mountain regions, some sporting 
gentry have adapted torpedoes to trout-fishing. 

They take a cartridge of Giant powder, weighing about a 
quarter of a pound, insert Into it a piece of fuse, properly 
capped, about six inches in length; then, lighting the fuse, the 
cartridge is thrown into any deep hole supposed to contain 
trout or any other fish. After the cartridge has been thrown 
into the water, smoke and bubbles of gas are seen to rise to the 
surface, then in a few moments comes the explosion, — a dull, 
heavy report. The surface of the water is seen to bulge up, 
and the ground cau be felt to shake for fifteen to tweuty feet 
back from the water. 

Immediately after the explosion, all the fish that happen to 
be within a circle of twenty-five or thirty feet of the spot where } 
the cartridge fell,come to the surface, either killed outright or 
80 badly stunned that it is some minutes before they recover. 

6. An explosive toy, consisting of a small quantity 
of fulminating-powder and fine gravel, wrapped in 
thin paper. 
when thrown upon any hard substance. 

Tor-pe’do-an'chor. An anchor or fastening to 
hold a submarine torpedo to its selected bed. A ser- 
viceable form is that of a ship's anchor, to which the 
torpedo is attached by a chain with a universal joint. 

Tor-pe’do-boat. A vessel carrying a torpedo, 
and either exploding it against the side of another 
vessel beneath the water-line, or launching it against 
the enemy’s vessel when it may be trusted to reach 
its destination by the force of the impulse, or by a 
motor on board. 

The torpedves are carried on the ends of spars 


\ 

bee charge at will, but other packing than | 
ee water may be used to coufine the explo- . 
oo sion. A. bag of flaxseed is often ured 

ai for this purpose, which is lowered into the © 
Vee well dry, and, becoming saturated, swells | 
oe and completely closes the aperture. The | 
oe bag may be cut or torn open and with- 

| eo drawn. 

Neen In an explosion in an ofl-well in the 

is oe “4 ] petroleum region, where the boring was | 
mae vet¢ | over 800 feet deep, two cartridges were pre- | 
ee 4? pared, the one 25 inches in length, the 
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' water for half an hour. 


6 feet thick, designed to 


It explodes with a sharp detonation 


rigged forward, or are towed by booms, or are cigar- 
shaped vessels known as jfish-torpedoes, which may be 
considered self-navigated projectiles. See ToRPEDO. 

The first torpedo-vessel was perhaps the ‘‘ American 
Turtle ” of David Bushnell, of Connecticut, in 1776. 


His was a submarine vessel having a torpedo in tow. 

It was composed of two shells of sufficient capacity, when 
joined together and made water-tight, to contain the operator, 
together with sufficient air to enable him to remain under 
He caused the boat to rise or sink by 
pumping the water from or allowing it to enter a chamber 
beneath him, at the same time lowering or raising a block of 
200 pounds of lead which might be made to touch bottom. He 
propelled the boat by means of an oar, from a compartment in 
the fore part, and at its stern & magazine containing powder 
was attached ; this was fired by a lock operated by clock-work 
in the magazine, which was set in motion at the time of its 
detachment from the boat, and was calculated to run a suf- 
ficient time to allow the operator to reach a place of safety pre- 
vious to the explosion. With this apparatus he succeeded in 
frightening the crew of the British 64-gun ship ‘ Eagle,’ in 
New York Harbor, und afterward blew up a schooner at New 
London. 

The celebrated Fulton, between the years 1800 and 1807, de- 
voted considerable attention to torpedoes and torpedo-boats, 
and in 1810 published a work on the subject, 

While in France he constructed a boat which, when at the 
surface, was propelled by a sail, and resembled an ordinary 
boat; the mart could be struck, and the boat, with its con- 
tents, submerged to the depth of several fathoms, and pro- 
pelled by machinery, at the rate of about four miles an hour, in 
any direction desired. This invention at first met the approval 
of Napoleon, who, however, afterward appears either to have 
loat faith or grown tired of it, as the bout was never brought 
to any farther practical 
test. 

After the return of Ful- 
ton to America, he con- 
tinued the experiments, 
without, however, much 
success. Fig 6ii3 shows 
a boat he devised of 300 
tons burden, with sides 


and 


be cannon-proof, 
musket-proof decks 6 
inches thick. She was 
to be propelled by a seull- 
wheel, and was intended 
to carry two torpedoes on each aide, fixed on the ends of spars 96 
feet long, supported by guys from the mast-head. 

During the late civil war a number of these submarine “‘ in- 
fernal machines’? were constructed by each party. 

The first of these attacks was made off Charleston, against 
the United States war-vessel ‘* Irousides,’? by a cigar-shaped 
boat, under the command of Lieutenant Cassell, with a crew 
of three men, carrying a torpedo containing 60 pounds of 
powder at the end of a spar. Not knowing the action of the 
explosion, and thinking that their boat would probably be sunk 
a it, her crew jumped overboard before ramming. The ex- 
plosion, though severe, failed to make any hole in the bottom 
of the ‘‘ Ironsides’*; the boat was also uninjured, and was 
found drifting, half full of water, by her engineer, who climbed 
into her, made up his fires, and steamed back safely to Charies- 
ton. 

The submarine torpedo-boat which sunk the United States 
steamer “ Housatonic,” of 1,240 tons, and 13 guns, off Charles- 
ton, the largest vessel thus destroyed during the war, was 36 feet 
long, made of boiler-iron, and could be submerged to any 
dexired depth, or propelled upon the surface. She was designed 
to pass under the bottom of a vessel lying at anchor, and drag 
a Huating torpedo, which should explode on atriking the vessel, 
and could remain submerged for half an hour without incon- 
venience to her crew, which consisted of nine men, eight to 
work the propeller and one to steer. The following is her 
history in brief: She was first sunk by the swell of a passing 
steamer, drowning all hands, except her commander. After 
being raised she aguin capsized and suok, her commander and 
two others alone escaping. Being again raised, she made an 
experimental trip, under one of her constructors, and, while 
submerged to a great depth, became unmanageable from some 
unknown cause, and remained for many days, with ber crew 
of nine dead men, at the bottom of Cooper River. Her last 
achievement was the destruction of the ‘‘ Housatonic,” when 
she and her crew disappeared forever from all humau Knowledge. 

Of late, however, it is not considered as an absolute pre- 
requisite to an efficient torpedo-boat that she should be capable 
of being entirely submerged when making an attack. Admiral 
Porter's system provides vessels of sufficient power to resist the 
fire of an enemy, and attack openly when necessary. B8ee 
Fig. G53. 

The destruction of the rebel ram ‘‘ Albemarle,” at Plymouth 
N. C., October 27, 1864, was accomplished by the use of one of 
Wood and Lay's torpedoes (ses Torrevo, Fig. 6557), modified for 
use by «a ship's Jaunch. 


Fulton’s Torpedo- Boat 
(New York). 


TORPEDO-BOOM. 


Fig. 6563. 
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Porter Torpedo- Boat. 

The steam-launch was run up under cover of night, and 
succeeded in eluding the picket-boats of the enemy. The 
‘* Albemarle ’’ was discovered lying fast to the wharf, with logs 
around her, about 30 feet from her side. As the launch ap- 
proached she was fired on from the shore, but continued her 
course straight for the ram. Striking the logs, they were 
driven inward some feet. ‘‘ The torpedo-boom was then low- 
ered,” says Lieutenant Cushing, ‘and, by a vigorous pull, I 
succeeded in driving the torpedo under the overhang, and ex- 
ploding it at the same time the ‘ Albemarle’s’ gun was fired. 
A shot seemed to go crashing through my boat, and a dense 
mass of water rushed in from the torpedo, filling the launch 
and completely disabling her.’’ The ‘‘ Albemarle '’ sunk at her 
moorings. Lieutenant Cushing and one of his crew escaped 
by swimming. 

Just before the close of the war an attack was made, in the 
James River, on the merchant-vessels which had brought sup- 
plies to Grant’s army, by the Confederate fleet of three iron-clad 
rams and seven gunboats, all armed with torpedoes, fixed on 
the ends of spars, 30 or 40 feet long, which projected from 
their bows, and could be raised or lowered by a tackle. 
fleet was stopped by a boom, and two of the iron-clads got 
aground, where they remained all night, under fire from the 
banks; but although their torpedoes were completely riddled 
with rifle-shot, not one was exploded by the striking of the 


The Porter torpedo (Fig. 6563) is an iron vessel 174 feet long, 
28 feet broad, and 13 feet deep. 
equal strength, one within the other. A person may pass be- 
tween the inner and the outer vessel from stem to stern. The 
compartments are water-tight, so that if the vessel sustains any 
injury from grounding or from other cause, only a small part 
will be filled with water. When in fighting trim, the compart- 
ments have water let in so as to submerge the vessel with the 
exception of about three feet. The masts are also lowered, and 
nothing rises above the deck save the short smoke-stack, the 
pilot-house, and the heavy forecastle gun. It has a *‘ram”’ 
snout from which the shell may be thrust out on a long staff. 
After this explodes, the enemy’s ship may receive a thrust 
from the ram and a shell from the gun. If it be desired to 
deliver a broadside attack, there are two apertures on each side 
oe the vessel, through which torpedoes may be thrust by means 
of poles. 


Tor-pe’do-boom. A spar bearing a torpedo on 
its upper end, the lower end swiveled and anchored 
to the bottom of the channel. 

The boom sways back and forth, and is difficult 
to catch by any form of drag or grapple. 

Tor-pe’do-catch’er. A forked spar or boom 
extending under water, ahead of a vessel, to displace 
or explode torpedoes. 

Tor-pe’do-drag. <A cable bearing grappling- 
hooks to catch torpedoes. The ends of the cable are 
generally carried in boats some distance apart, which 
are propelled up and down the channel. 

Sometimes the drag-rope is thrown ahead of a ves- 
sel by a shell from a small mortar, and drawn in by 
the windlass. 

Tor-pe'do-fuse. One adapted for torpedo ser- 
vice, and classed: percussion, friction, chemical, 
electric. 

Tor-pe'do-raft. A raft pushed ahead of a ves- 
sel, with hooks or grapples underneath, to clear the 
channel of torpedoes. 

The raft sometimes carries its own torpedo in front, 
to blow up obstructions or hostile shipping. 

Tor-pe’do-ram. One which carries an explo- 
a in the ram to supplement the force of the col- 
ision. 


This | 


It consists of two hulls of | 


TORTICOLLIS BRACE. 


Tor-ri-cel/li-an Tube. A glass 
tube invented by Torricelli, open at 
one end and hermetically sealed at 
the ene Being filled with mer- 
cury, the open end is plunged in a 
basin of arene ;, and the metal falls 
~ until its eatsial hight is just coun- 
- terbalanced by the pressure of the 
" atmosphere, — a vacuum 
_ termed the Torricellian vac- Fig. 6564. 
== uum being at the upper end j 


of the tube. The discovery 
furnished the world with the 
BAROMETER (which see). 

_ Tor-ri-cel’/li-an Vac’u-um. So called 
from Torricelli. See TorrIcELLIAN TUBE; 
| BAROMETER. 

| Tor'sal. (Carpentry.) A short beam 
under the end of a girder where it rests on 

a brick wall. 

Tor’sion-bal/ance. An instrument 
originally contrived by Coulomb for electri- 
cal purposes. It is, however, equally fitted 

for measuring magnetic intensity. See 
ELECTROMETER ; GALVANOMETER. 


It consists of a glass cylinder covered by a plate Torricel- 
which supports an upright tube. From the center Recon 


of the top of the tube a fine silk thread is suspended, 
supporting a magnetic needle. The glass cylinder 
serves to prevent the needle from being disturbed by exterior 
| currents of air, and its circumference is graduated. On bringing 
a magnet whose strength we wish to 
measure in contact with the glass, 
the needle will be deflected to an 
amount depending on the strength 
of the magnet employed, and thus 
the relative intensities of different 
magnets may be measured. 

In that illustrated, the cover is 
perforated to receive the vertical 
magnet 6, whose contrary poles 
exert an attractive or repulsive 
force on the nearest pole of the sus- 
pended bar-magnet a. This is sus- 
pended by a fine wire whose resist- 
ance to torsion brings the pole of 
the suspended magnet back to zero 
when the disturbing magnet is re- 
moved. 


Fig. 6565. 


| 
| 


Fig. 6566. 


| 


Torsion or Slide-Catch 
Artery- Forceps. 


| Tor’sion-e-lec-trom’e-ter. An instrument for 
measuring the force of an electric current by deflect- 
ing a needle attached to a wire which is twisted by 
the movement. See previous article. 
Tor’sion-for'ceps. (Surgical.) An instrument 
for twisting the severed ends of an artery ; or for 
holding an artery while a Saete is applied. 
Tor’ta. A flat circular heap of slimes of silver 
ore, from which the water has partially evaporated 
till it has become of a proper consistency for tramp- 
| ing. The auriferous or argentiferous slimes are treat- 
ed by the Patio process, — salt, magistral, and mer- 
cury being added to the forta and tramped in by 
animals every alternate day. The heap is also turned 
_by wooden shovels, and subsequently washed, the 
metalliferous portions being separated from the 
earthy mud by gravity. See AMALGAMATOR, page 


75. 

Tor-ti-col/lis Brace. (Surgery.) An appara- 
tus for remedying distortion of the neck. 

Dr. Marcoe’s has an upright steel bar fastened to a pelvic 


| band and extending along the spine toa little below the level of 
| the shoulders, secured in position by straps passing over the 
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shoulders, under the axille, and fastened to 
buttons or pads over the scapula ; to its top Is 
adjustably attached a steel lever which carries 
a padded spring, forming the head-band, 
which is provided with a universal joint, so 
that by means of a thumb-screw the patient’s 
head may be fixed in any position ; a bands 

passing from ear to ear beneath the chin 

attached to the head-band, and a second 
bandage may be carried over the top of the 
eee See also Spinat Brace; Scoriosis 

RACE. 


Tor'tion-al ee One in 
which is utilized the power of a bar 
to resist a twisting force. 


a b are respectively longitudinal and trans- 
verse vertical sections of a car-spring, show- 
ing how the bent rod is packed in the chamber 
so as to utilise the tortional stiffness of the rod. 

c shows the application of a tortional spring toa carriage-bed. 
One of its ngs is firmly and rigidly secured to the bolster 

or other bed-piece, 
Fig. 6568. 


Fig. 6567. 


and ita other bear- 
ing, to which the 
lateral lever arm is ' 
attached, is so ar- 
rap as to allow | 
of a partial revolu- 
tion or a vibratory 
movement at that 
point, securing the | 
proper twisting of ' 
the rod to develop | 
its torsional ac- 


on. 

d has rods be- 
neath the spring- 
boards, which are 
pressed flat by the 
weight imposed, 
twisting the rods 
in so doing. 

e ec! are two views 
of a soniewhat sim- 
ree ee ment 

also Fig. | 
ie 


Tor'toise. | 
The testudo, or 
ancient defense, by the soldiers holding their shields ' 
over their heads, resembling the carapace of the 
tortoise. 

Tor'toise-shell. The use of it 
mentioned by Pliny. 


The plates forming the covering of the Testudo imbricata, a 
species of turtle inhabiting the seas of the torrid sone. 
lates are sometimes detached from the living animal by placing | 
t on its back over a fire and applying sufficient heat to | 
soften them, when they are pried off, and the creature is allowed | 
to escape to mature another crop. The material is translucent, 
mottled with brown, yellow, and reddish hues, and is used for 
making combe, boxes, and various ornamental objects. It is 
softened by boiling water, and may then be pressed by molds 
into various shapes. It may also welded while soft by thin- 
ning the edges, overlapping and pressing them. When a alit is 
made, and the piece softened by heat, it may be formed into a . 
ring by stretching. When dry and cold it may be divided with | 


in inlaying is 


& fine saw, smoothed witha single cut file, technically known as 
& quannet, and then by a scraper. The work is polished on 8 
buff-wheel with rotten-stone and oil. 

Fragments, sucb as cuttings, shavings, and filings, are agglu- 
tinated by treating with hot water and pressing ; the mass may 
then be molded to any desired shape. This method is much 
practiced in France. 

Tortoise-shell is frequently applied to wood by gluing, form- 
ing a veneer. It is also inlald with the precious metals or 
mother-of-pearl forced into its substance by 
sbell is softened by heat. 

It was much used among the Romans for decoratin 
ture, and is said 4 Pliny to have been first applied to 
pose by Carvillus Pollio. 

Half a century ago it was much employed for ladies’ combs, 
which were then made of enormous size. 

Artificial tortoise-shell is made by melting gelatine with vari- | 
ous metallic salts. . 

Horo may be made to imitate tortoise-shell by brushing it 
over with a paste composed of two parts lime, litharge, and a | 
little soda lye. The sulphide of lead is formed by the combina- | 


pressure while the | 


furni- 
ia pur- 


To’rus. A semicircular projecting molding, oc- 
curring in the base of a column of certain orders. 

To/rus Bead-plane. A 
certain form of plane for 
making the semicircular con- 
vex molding known as a 
torus. 

Toss'ing. (Mining.) Toz- 
ing. The operation of agitat- 
ing ore in a kieve; a tub in 
which it is rotated in water 
by a stirrer on a vertical axis. 
See KEEVE; Jiacinc. The 
operation is also called ¢re- 
loobing. 

Touch. 1. (Shipbuilding.) 
The broadest part of a ship's 
plank worked top and but. 

2. A plan of assaying by 
color. See TOUCH-NEEDLE. 

Touch-box. A box with 
lighted tinder, formerly used 
by cannoneers to light their matches. 

Touch-hole. The priming-hole or vent of a gun. 

Touch-nee'dle. (Assaying.) A small bar com- 
posed of an alloy of gold and silver, gold and cop- 
per, or of gold alloyed with a proportion of both 
metals, employed in assaying by the touchstone. 

A number are employed: one being of pure gold, a second 
composed of 23 gold and 1 copper, a third of 22 gold and 2 cop- 
per, and so on; these are rubbed upon the stone, and the color 
of the streak compared with that made by the metal to be 
tested. A farther means of comparison is afforded by moisten- 
“f the streaks with nitric acid, or by beating the stone. 

ilver is similarly tested by touch-needles composed of lead 
and silver. See TOUCH-STONB. 

Touch-pa’per. Paper saturated with a solution 
of nitrate of potash. 

Touch-stone. (Assaying.) <A velvet-black, 
silicious stone, basalt or flinty jasper, used on ac- 
count of its blackness and hardness for testing the 
relative qualities of gold and silver in alloys of the 
precious metals. A ¢owch-needle, composed of an 
alloy of known fineness, and the piece to be tested, 
are each rubbed on the stone and the color of their 
streaks compared. See ToUCH-NEEDLE. 

Tour-bill/ion. A paper case filled with inflamma- 
ble composition, and having holes for the escape of 
the flame disposed around it so as to cause the case 
to rise vertically and rotate on its axis at the same 
time. It has wings to direct its motion. 

Tour'ists' In’'di-cator. A WAYMARKER, PE- 
DOMETER, or other instrument for measuring or au- 
tomatically mapping a route. 

Tour’ma-line. 1. A prism of schorl used in 
polarizing apparatus. 

2. Rubellite and green tourmaline are used as gems. 

Tour’na-sin. (Pottery.). A knife for the re- 
moval of superfluous slip from the baked ware which 
has been ornamented by the BLowING-PoT (which see). 

Tour/nay. A printed worsted material for fur- 
niture upholstery. Tournai in Belgium (FI. Door- 
mick). 

Tour’ni-quet. (Surgical.) An instrument for 
compressing an artery in amputations. The inven- 
tion of Morelli, 1674, modified by other distin- 
guished surgeons. Also used in compressing aneu- 
risms and tumors. See Fig. 212, page 103. 


The screw-tourniquet was invented by Petit of France, 1718. 
The form now in common use, an improvement on that of 
Petit, was patented by Savigny of London in 1800. Improve- 
eat have also been made by Nuck, Verduc, Monro, and 
others. 

The heroes before Troy had one field physician, but in gen- 


Fig. 6669. 


Torus Bead- Plane. 


tion of the lead of the litharge with the sulphur contained in eral the soldiers of the armies of the ancients, or sympathizing 
the albumen of the horn, producing dark spots which contrast females, gave what attention they could to the wounded. In the 
with the lighter color of other parts. , Roman army each cohort had a physician. The first trace of 


TOW. 
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field-hospitals is in the sixth century. The convention of Ratis- 
bon, 742, ordered that every army should have a corps of chap- 
lains, and every colonel a confessor, but does not refer to a 
medical staff. 

Gustavus Adolphus appointed four surgeons to a regiment. 

The essential parts of a tourniquet are a pee which is com- 
pressed upon the severed artery above the point of division, and 
a band, by which it is tightly held to the limb. 

a (Fig. 6570) is Tiemann’s direct-pressure tourniquet. Both | 
sides of the pad are free from pressure, so as not to stop the 
circulation of the venous blood. 

b, Petit’s spiral tourniquet. 

c, United States Army field-tourniquet. 

d, Valentine Mott’s tourniquet. 

J, Lawrence's eye-tourniquet. 

¢, tourniquet by Professor Esmarch of Kiel, particularly 
adapted for operations, as necrotomy, in which a great effusion 
of bidod is to be apprehended. 

The lower portion of the limb is enveloped in oiled silk, to 
pers soiling the bandage, and an elastic rubber bandage 

then tightly wrapped around the lower part of the limb, 
forcing the blood out of the vessels. Above the termination 
of the moar 2 an india-rubber cord is wound four or five times | 
around the limb, and its two ends are joined by a hook upon 
one entering a link of the chain attached to the other. In 
order to perform the operation, the oiled silk and bandage 
are removed ; when completed, the rubber cord is slowly un- 
wound, and any small arteries which may have remained un- 


Fig. 6570. 


~ x 
hat P 


mr 


Tourniquets. 


| 
noticed, tied. This tourniquet can be adjusted to any portion | 
of the limb, and the location of the principal arteries need not 
be considered. The compression of the soft parts and arteries 
by the rubber tubing is so complete that no blood can enter the 
bandaged portion of tbe limb. 


Tow. The coarse part of hemp or flax separated 
from the finer by the Aatchel or swingle. The longer 
and fine fiber is called line. 

Tow-boat. A steam-tug. 

Tow’el-ing. Coarse linen fabric, such as huck- 
a-back, diaper, ete. 

Tow’el-rack. A frame or rod on which to hang 
towels todry. Fig. 6571 shows two kinds: one has 
a strap clamped to the stove-pipe; the next is an 
enlarged view of the same; the lower one has a 
plate screwed to a wall or picce of furniture, and 
several jointed rods projecting from it. 

Tower. (Architecture.) A structure, lofty in 
proportion to its base, and circular or polygonal 


' stories. 
i;church, 


‘ have been erected 


_ great hight for pur- § 


in plan, fre- 
quently consist- 
ing of several 
In a 

that 
part which con- 
tains the bells 
and from which 
the steeple rises. 


Towers, nning 
with that of Babel, 


Wig. 6571. 


from the earliest 


years, as shot-tow- 
ers and chimneys of 
manufacturing es- 
tablishments, they 
have been built of 


poses of practical 
utility. 
Tow'/er- | 

clock. A large [ij 
clock designed } 
for church tur- 
rets and similar 
situations. 

That shown in Fig. 6672 has the works arranged in an iron 
case having legs which 

Fig. 6572. 


are bolted to the floor; 
the pendt!y»m - rod 
passes through an 
elongated opening in 
the floor. Wooden 
boxes filled with stones 
are used as weights. 
See also Fig. 1832, 
page 570. 
Tow-hook. An 
artilleryman's hook, ; 
used in unpacking ~ 
ammunition-chests. 
Towing. (Vau- | 
tical.) A mode of | 
propulsion of a ||) 
vessel through the ™=) | 
water by a rope 
from another ves- 
sel, or from the 


Howard's Tower-Ciock. 


shore, or by a rope laid along a canal or river and 
passed over a drum on board the vessel. 


In harbors tow-boats, or tugs, are specially devoted to this 
purpose. On canals horses or mules are generally employed. 
The substitution of other motors for animal power has of late 

ears engaged much attention, and various other means have 
n either tested or proposed. Prominent among theese is the 
system introduced into Belgium, and employed on the Erle 
Canal, between Albany and Troy. In this a submerged wire 
rope is employed resembling a telegraph cable, and passing 
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over a drum, rotated by the engine on the tow-boat. This 
drum has pivoted clips which clasp the rope as it presses upon 
their feet and let it go after passing over the drum; a roller 
then presses upon the cable, causing it to descend in a nearly 
perpendicular direction to the bottom, so that its slack may not 
act as a drag on the boat. The tug is designed to tow six 
canal-boats, at a speed of three miles an hour. 

The ‘‘ Nythia”’ tug is operated by this means on the Danube. 
This boat has a length of 138 feet, beam 24} feet, depth of hold 
7h feet, two false keels, and a rudder at the bow and stern 
worked by separate wheels placed nearly amidships. She is 
propelled by twin screws, 44 feet in diameter, worked by two 
vertical engines near the bow, and supplied with steam by the 
same boilers which work the clip-drum machinery. 

The clip-drum has a diameter of 10 feet 6 inches, it is keyed 
to the end of the main shaft, overhanging the boat on the port 
side. Two swiveled guide-pulleys, of the aaine diameter as the 
drum, are employed to conduct the rope, which passes above 
the first and beneath the second, to the clip-drum;: a third 
similar pulley behind the drum directa the rope downward. 
The bow of the bout slopes downward to the water's edge, 
permitting the rope to pass freely over it at any angle. With 
eight barges in tow, this boat has attained a speed of 53 miles 
ao hour, making a progress of nearly 3 miles an bour against a 
current of over 2} miles. 

Chain towage is also used on the river St. Lawrence, for pro- 
pelling the tugs which bring the vessels up the rapids below 
Montreal. The cable of 7,000 length was laid in July, 1873. 
The power is obtained from a pair of long-stroke engines, 
22-inch cylinder, 6 feet stroke. The chain barrels are 2 feet in 
diameter, and carry 9 tons of 1j-inch short-link chain. The 
engineer was Mr. A. G. Nish. 


Tow'ing-bri/dle. (Nautical.) A chain with a 
hook at each end for attaching a towing-rope to. 

Tow'ing-path. The track on the berme of a 
canal for the draft animals, 

Tow’'ing-post. A stout post on the deck of a 
tug-boat to fusten the iuine lite to. 

ow-line. (Nauticu/.) A hawser or rope used 

in towing a ship or canal-boat; a fow-rupe. 

Toy. Among the more serious historical matters 
disinterred from the Egyptian tombs are a number 

of dolls and toys. 


The cut illustrates two of the latter. 
One of them is the figure of a nan 
washing or kneading dough, and has 
joints at the hips and arins, so that 


Fig. 6573. 


ciprocate on the inclined plane as the 
figure is moved by the string. The 

: other figure represents 
a@ crocodile having its 
upper jaw hinged, as in 
nature. 

The game of thimble- 
; = _.—— Mig occurs in a paint- 

a oS :”~”:Csn gt, nd Che illustration 
Egyptian Toys (Museum of Leyden). 1s from the work of Pro- 
fessor Roselliui. 

Toys have been disinterred by General di Cesnola from the 
tombs of Golgoi and Idalium in Cyprus, — paiuted dolls of clay 
modeled with the fingers; mounted cavaliers armed with 
shields, or horses attached four abreast to cars. One, a horse 
a foot in length, rolling on movable wheels, was found in a di- 
minutive grave, older probably than Hector and Andromache. 

The toys of the Roman children were of various kinds; some 
found at Pesaro were little leaden gods and goddesses, with al- 
tars and sacrificial instruments (Lararium pucrile). They had 
also puppets, geometrical figures of ivory to be fitted together, 
dolls, terra-cotta figures with arms and legs moved by a string, 
like the modern patins and marionettes; popguns, blow-guns, 
bows and arrows, tops. 

Hooker, the naturalist, states that he waa amused at the 
Monastery of Doobdi, in Sikkim, which is on the flank of the 
Himalayas, by watching a child playing with a popgun, made 
of bamboo, similar to that of quill, with which most English 
children are familiar, which propels pellets by means of a 
spring-trigger made of the upper part of the quill. ‘It is 
eaay,’’ he says, ‘‘ to conclude such resemblances between the 
familiar toys of different countries to be accidental, but I ques- 
tion their being really so. On the plains of India men may 
often be seen, for hours together, flving what with us are 
children's kites; and I procured a jews-harp from Thibet. 
These are not the toys of savages, but the amusements of 

ple more than half civilized, and with whom we have had 
ndirect communication from the earliest ages. The Lepchas 
play at quoita, using slate for the purpose, and at the Highland 
games of ‘ putting the stone’ and ‘drawing the stone.” Chess, 
dice, draughts, Punch, hocky, and battledoor and shuttlecock, 
are all Indo-Chinese or Tartarian.”’ 

Wooden carved toye are almost exclusively produced in the 

hilly wooded regions of Germany and Switzerland, where they 


_ 


= £ A _— 


the block in the hand is caused to re- | 


‘are generslly carved by the peasants, when not employed in 


farm labors, the whole fumily, even to the sinaller children, 
taking @ part in the work. 

The cheaper kinds, as Noah’s arks, soldiers, tea-sets, etc., 
are principally produced in the vicinity of the Black Forest, 
Nuremberg being the principal depot. 

Sonneburg, in Thuringia, exports about 25,000 cwt. of the 
better class of wooden toys, made in the town and vicinity. 

Switzerland excels in wooden cottages, models, etc., and 
France in mechanical or clock-work toys. 

| Rocking-horses, carts, velocipedes, drums, doll’s houses, and 
a variety of other articles, are made in large quantities in Lon- 

‘don. The United States makes its own toys of the larger kind, 
riding-horses, volocipedes, etc., but the small ware is yet largely 
imported. 

‘‘ France and (fermany are the chief competitors in the toy 
market, — the firet for taste, and the second for cheapness. 
The peasants of Saxon Switzerland spend their winter evenings 
' {no cutting out the immense supply of farmyards and their ap- 
| propriate animals, soldiers of every nation, and household im- 
| plements of every kind, which, dispatched to Paris from Olber- 
nau, in fragile wooden boxes, are sold for two or three francs, 
Beasts, covered with velvety coats, colored according to the 
| animal, are made at Rodach, toys in porcelain at Ohrdrnff; 

| whilst the baby dolla, simply attired, come from Sonnenberg, 
Neustadt, and Wallerhausen. Men made in plaster are dis- 
patched to us from Prussia, whilst leaden soldiers, measuring 
about an inch in hight, painted and heavily armed, come 
from Bavaria, Nuremberg. and Furth, Household utensils 
in china — such as pipkins, saucepans, cups and saucers, dolls" 

_heads in china, games of lotto, penny watches, wooden wheel- 
barrows, spades, and rakes — are made in the departments. 

“The Quartier du Temple, in Paris, produces all other toys. 
The population of that curious old quartier are now wholly 

| occupied by toy-makivug, and each workman has his speciality. 

_For instance, the man who makes rabbits striking on a drum 

‘with their fore-paws makes no other toy. Of these there are 

, annually 43,200 sold, prime cost, at four and sixpence a dozen. 

, There are six manufactories of brasa trumpets in Paris 

| alone. 2(/),000 are monthly made in this city. Their prime 

| cost ia 1s. 8d. per dozen, and the supply never equals the de- 

, mand, They are made of oak or beech; the wood employed is 
sent from Villers Catteress; the parchment from Coutances 
and Issoudun. 

| “Of dolla the number is legion. One manufacturer alone 

, Supplies the children of this capital with 60,000 per annum, 

| and it would be impossible to detail the scores made of scraps 
of indefinite materials, put together by poor seamstresses living 

| in garreta, to be sold by women still poorer crouched beneath 

_& porte-cochcre, now shivered by the bitter blast, and a few 
months hence scorched by the blazing sun. These dolls for the 

‘ humble are made by no rule, but the bebes for the rich employ 

| several separate trades. There are workmen who stretch the 
flesh-tinted leather with which they are covered, and nail it on 

| boards, that it may acquire the requisite suppleness ; others 
| cut the skin into the shape required to cover legs, arms, etc. ; 
others line these detached pieces with calico; others, again, fill 
the sewn skin with bran. A separate branch of the trade is 
that of adapting heads and arms to the bran-filled bodies. 
These heads, when in porcelain and paste, come from Germany, 
whereas waxen occiputs are molded and tinted in Paris. Wig- 
| making for dolls employs three separate trades, namely, makers 
of human hair wigs, of wig? manufactured from the Thibet 
goat, and those of lamb skin. Dolls’ shoes have a trade to 
themselves. lt appears that combs for these inanimate co- 

quettes are only to be found in the Rue Acunaire, where is a 

Sabrique of dolls’ combs.’? — London Star. 

“The tin toys used in this country are now nearly all made 
in Meriden, Connecticut, where large quantities of tin house- 
hold goods are also manufactured. 

‘* Wooden tovs, of the less frayile kind, are largely manufac- 
tured in several Connecticut towns, and in New York and Phila- 
delphia. These consist of children’s wheelbarrows, drums, rock- 
ing-horses, carriages, carts, blocks, rail-cars, hoops, sleds, ete. 

‘The patentees of the new sensation toys, as the dancing 
pegro, the returning ball, and Quaker popgun, are said to have 

made fortunes, The railway train,and several other new toys, 
have also had great temporary success. Red india-rubber bal- 
loons are made in France, and filled here with gas. 

‘* Pewter toys, comprising soldiers, landscapes, trees, etc., are 
now largely made in this country, though many are yet im- 
ported from Germany. 

i The stuffed bodies of dolls are made in New York, Boston, 
and Philadelphia, as also the arma; but Germany still sends 
many. The arms of stuffed dolls are an especial article of 
commerce. They are not, like the legs, attached to the bodies, 
but are sold separately. The heads are likewise purchased, 
and are either of French porcelain and finely featured, of Ger- 
man china or papier-maché, of English wax, of Amrerican 
india-rubber, or of an imitation of papier-maché. This latter 
is of thin layers of muslin, coated with oil paint, which has 
the advantage of washing without injury, and is exceedingly 

strong, though by no means of fine finish. 

| Tndia-rubber hollow toys of every description, except balls, 
grotesque masks and birds, and men that squeak when squeezed, 

; are among our own productions. 
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‘* Mechanical toys, such as imitation steam-engines, steamers, | is kept closed by pulling on the trace, but is readily detached 
etc., are made here ; as also kaleidoscopes. A negro jig-dancer, | by a specific movement. 
propelled by steam, is the latest Yankee notion. A kerosene|  d is a hold-back hook for the strap of the breeching. 


lamp heats a small brass vessel full of water and shaped like a . 
top. It revolves in its socket, and moves a wire which com- Trace-loop. (Saddlery.) A square metallic 


municates with the figure. loop used to attach a coach-trace to the trace-post or 
“ Clay marbles come exclusively from Saxony, and are pre- nt of the evener-bar or 


countries. The material for agate marbles is obtained in the P . 
Hartz Mountains of Germany. ; cer. A kind of 
fe A sapinese rf Soe been betty in vogue, and several silhouette instrument for 
nese toys have or years in use. ° “hi ry oe 
“ Croquet instruments are made in Pawtucket and Provi- | prapnt beg mS differ 
dence, Rhode Island, and in Boston and Springfield, Massachu- | Mt scale, or marking on 
setts. Maple is the wood principally used, though 5 eer a surface at a the out- 
is sometimes employed. For more expensive kinds boxwood is lines of an object at 
the material, Small balls, for parlor use during the winter | 
months, are also made. The new game of martelle employs | 
the same woods. The parlor balls are of ivory.” — Commercial 


pared in molds by machinery, from a clay not found in other single-tree. Fig. 6577. 


Tra/cer-y. (Architecture.) The species of pat- 
Advertiser. tern-work formed or traced in the head of a Gothic 
Fig. 6574. T-plate. 1. An angle-iron of window by the mullions being continued, but di- 
T-form, having two branches. verging into arches, curves, and flowin lines en- 
2. A carriage-iron for strengthen- | tiched with foliations. The styles varied in different 
ing a joint, such as at the intersection | 4ges and countries. 
of the tongue and cross-bar ; the coup- | @4¢, elements of German tracery. 
ling-pole, or reach, and the hind axle. ‘ bers peepee rt tracery. 
T-Iron. Trace. 1. (Saddlery.) A strap,| °° '® re J 
chain, or rope, attached to the hames, Fig. 6578. 
collar, or breast-band of a harness, and to the sin- 
gle-tree or other part of a vehicle, and by which the 
vehicle is drawn. 

Traces were not common in ancient pt, or among other 
contemporary nations. The animals, whether horses, asses, 
or cattle, were yoked to the tongue. Sometimes one trace 
passed back from the yoke along the tongue. No such thin 

in old Egypt as a breast-band or collar combin 
- with a pair of traces. 

There were no draft or pack animals in Mexico of 
any kind. They appear to have had no beef or 
mutton, and so ate each other and dogs. 

Traces are shown in Froissart and Du Cange. 

2. (Fortification.) The ground plan of 
a work. 

Trace-buck'le. (Saddlery.) A long 
heavy buckle used in attaching a trace to 
a tug. 

Trace-chain. (Saddlery.) A wire 
chain used as a trace. 

Trace-fas’ten-er. A hook or catch 
to attach the hind end of a trace to a) ‘Tya’che-o-tome. (Surgical.) A kind of lan- 
single-tree or splinter-bar. cet with a blunt and rounded point, mounted ona 

In Fig. 6575, the spring, acting upon the fastening | handle and fitted to a canula which passes along with 
ee tt the peat a ant ee ee it, and is allowed to remain in the opening made in 

- the trachea. It is used for making an opening to 

Trace-hook. A hook on the end of . . 

; ., +. |Tremove foreign substances, or to permit passage of 

a single-tree or splinter-bar, to which is | 4;. to the lungs 

attached the harness-trace. When the| | vebnieon ae eet vidietl 

trace has a cock-eye, it is looped over a} 4) Bithe’s tracheotome and dilator. 


stud driven into the end of the single-| ¢, Langenbeck’s tracheotome. 

tree d, Langenbeck’'s tracheotomy double-hook. 
; e, Buck’s tracheotomy-guide. 

There are, however, many modes of attaching. | /, Tiemann’s tracheotome and dilator. 


Fig. 6576 shows several. : , Trousseau's dilator. 
Trace- a has an iron loop which is passed through the , Tiemann’s tracheal forceps. 
Fastener. loop at the end of the trace, then slipped upon the i, double trachea-tube. 


single-tree, and held by a spring-latch. j, Johnson's obdurator. 
b>! are detached and in situ views of a trace-hook, with a k, Tiemann’s universal forceps. 
spring-latch to form a mousing. 


¢ c! are views of a trace-hook with a hinged latch-piece, which | Tra/che-a-for/ceps. A long curved a for 
~ extracting articles which may have accidentally in- 
Fig. 6576. truded themselves into the windpipe or throat. See 

hand k, Fig. 6579. 

Tra’che-ot/o-my-tube. (Surgical.) A tube 
to be placed in an opening made through the walls 
of the trachea to permit of air to the lungs 
in case of stricture of the seen or the presence of 
foreign bodies in the air-duct. The operations of 
laryngotomy, tracheotomy, and broncholomy are es- 
sentially similar, the terms being derived from the 
name of the part whose walls are penetrated to re- 
move foreign bodies or pevaiy Keane of air to the 
lungs. Fig. 6580 shows several forms of tracheot- 
Trace-Hooks and Hold-Back Hook. omy-tubes, with buttons or shields to prevent the 
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canula from accidentally slipping entirely into the 
trachea. 

Tra/cing-in'stru-ment. An instrument for 
copying figures on an enlarged or reduced scale. Its 
principle is the same as that of the profile-machine. 


A long straight arm and a shorter curved arm have a uni- 
versal-joint movement about a common point. The longer arm | 
bei over the outlines of an object, the shorter arm, | 
which provided with a pencil or tracer, produces a copy on a 
smaller scale, upon a sheet held in proper position to receive 


| 2. One ounce Canada balsam and one gill spirits of turpen- 

_ tine; dissolve with gentle heat, and spread the mixture with a 

| brush on one side of good tissue-paper, 

' 8. Moisten the paper with equal parts of nut-oil and spirits 

| of turpentine, dry immediately by rubbing with wheaten flour, 
and hang up to complete the drying. 

4. A German process recently patented consists in saturating 
the paper, preferably writing-paper, with benzine, and before 
this evaporates applying a varnish prepared as follows: boiled 
bleached linseed oil, 2 parts ; lead shavings, 1; oxide of zinc, 
‘1; Venice turpentine, 4. Mix, and boil eight hours ; when cool, 
strain and add white gum copal,5; gum sandarach,}. The 
varnish may be applied by dipping, or with a brush or sponge. 

The following are the sizes usually met with: — 


DOORS CONG kone cccs ack tetsackocntwkex: 20 « 80 inches. 
DOGS: Di Cro ioc. cee ewedtacascdecudes 80 x 40 inches. 
Double: D:D; Crowd os sinaviunscsdsccevses 40 x 60 inches, 
GIOnA ROIGL Ascinccescvecsaesess 984000 18 x 24 inches. 
Grand Aigle Fiighes tik 6a doee woth deans 27 x 40 inches. 
Vellum Writing, 18 to 28 inches wide. 


Track. (Railway.) The rails on which the lo- 
comotives and cars travel. The way. See RAIL. 


Stimpson’s patent of August 23, 1835, extended till 1852, was 
@ great advance in the construction of railway-tracks, He 


Tiemann’s Trachea-Instruments. 


it; or the functions of the two may be reversed, producing an 
enlarged copy. The si/houette instrument is similar. 
Tra/cing-pa’per. A tissue-paper of even body 
treated with oil, solution of resin or varnish, to ren- 
der it transparent. 
Various formulas are given for preparing it. 


1. Dip the paper in a mixture of equal parts Canada balsam | LZ 
and camphene, and dry. Z 


\ 


Peteler’s Portable Railway. 


| made rails with gutters to hold the flanges of the wheels and 

| avoid obstruction to passing carriages ; guttered crossing-plates 

| of cast iron; running the flanges of the outer wheel on top of 

| the outer curve while the flange of the wheel on the inner 

| curve ran in a guttered rail, or the tread of the inner wheel 

| running on the flat of the rail while the outer wheel-flange ran 
on top of the rail. 

Collyer, 1867, has two flanges on the wheels, the outer and 
smaller of which runs on the inner curve in turning. 

Fig. 6582 illustrates a portable railway for excavating and con- 
structing purposes ; the sections A of railway, the turnouts B, 
and turn-tables F are dragged along the ground into position, 
laid on sleepers, and locked together for use. 


Track-boat. One pulled by a towing-line, as 
onacanal. See TowIne. 


| e 


Tracheotomy- Tubes. 


TRACK-CLEARER. 


Track-clear’er. 1. (Railway.) a. A cow- 
catcher in front of, or bars extending down from the 
front frame of the locomotive, to push objects from 
the track. 

b. A track-sweeper to remove snow. 


In Fig. 6588, the brushes are rotated by gearing connection 
to the axles, and are made of radials of whole rattan inserted 
ina hub. See also Sxow-PLoW ; STREET-SWREPER. 


Fig 6583. 
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2. (Harvesting.) A triangular frame on the outer 
end of the cutter-bar of a mowing or reaping ma- 
g chine to draw the grain 

toward the cutter and 
4, leave a clear track for the 


Track-har’ness. (Sad- 
dlery.) A breast-collar 
single harness, made up in 
the lightest and plainest 
manner. 

Track-lay’er. (Rail- 
way Engineering.) Acar- 
riage provided with appa- 


in their proper positions 
on the track as the ma- 
chine advances over a por- 
tion of the track already laid down. Robertson's 
patent, No. 82,350. 

Track-rail. (Railway Engineering.) A rail for 


Track- Clearer for Mowing- 
Machines. 
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ratus for placing the rails , 
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— 


the tread of the wheel, in contradistinction to a 
guard-rail, for instance. See Ral. 

Track-rais/er. aA lifting-jack for raising rails 
which have become 
sprung below the prop- 
er level. 

Fig. 6585 is a screw- 
jack on a tripod, used 
for this purpose, the 
hook being placed be- 
neath the rail and the 
screw rotated by the 
handspike. 

Fig. 6586 is a track- 
lifter in which the frame 
has wheels for removal 
on the track. The 
claws take under the 
rails, and are raised 
by the compound 
levers. 

Track-scale. 
One which weighs 
a section of rail- 
way-track with 
the load thereupon. The Fairbanks track-scale is 
shown under WEIGHING-SCALE. 

Trac’tion. The adhesive friction of a wheel on 
the rail, a rope on a pulley, etc. The tractional sur- 
face of a driving-wheel is the face of its perimeter. 

Trac’tion-en’gine. <A locomotive-engine for 
drawing heavy loads upon common roads, or over 
arable land, as in agricultural operations. 

Some of the earliest locomotive-engines, as Mur- 
dock’s, were designed for this very purpose. 

One of the earliest forms of traction-engine was Boydell's. 
This had endless chains of boards fitted to its wheels, forming 
a sort of endless railway which was laid down and taken up by 
the engine a® it proceeded ; the wide baila afforded by these 
enabled the engine to travel over soft ground. 

Bray’s had very wide wheels, provided with sliding plates 
which were protruded through openings in its periphery and 
withdrawn by central eccentrics. These embedded themselves 
in the ground and caused the machine to advance. Compare 
ROAD-LOCOMOTIVE, ROAD-ROLLER, RoaD-STEAMER, etc. 

Figs. 6587, 6588, show that of Thomson of Edin- 
burgh, who first applied rubber tires to this class of 
engines, as improved by Williamson of New York. 

The framing, a a, is of wrought-iron, iu a single piece. The 
rims of the driving-wheels } are perforated with numerous holes 
into which the back of the rubber tires c are forced, obviating 
slippage; these are surrounded by endless chains d, armed with 
bars of steel, and held in position by a flange on each side of 
the wheel. The boiler ¢ is of the upright tubular kind, and 
connects with two steam-cylinders whose pistons operate crank- 
shafts turning gears which cause the wheels to revolve. By 
; Means of appropriate levers the gears may be shifted so that 
| the drivers may be caused to make six or eighteen revolutions 
. to one of the crank-shaft. The gear on one side may also be 

thrown out while that on the other is working, thus facilitating 
| the turning of abrupt corners. 


Fig. 6588. 


By means of a reversing gear / the engine may be run either 
| forward or backward. 

The steering-wheel g, through the medium of a vertical 
| shaft and bevel-gears, changes the direction of the single front 
wheel by which the machine is guided. The water-tank A is 
provided with a suction-pump by which it may be filled from a 
running stream or other convenient source. One of the coal. 
bunkers ¢ is placed on each side of the platform on which the 
fireman stands. 

Fig. 6589 is Longstaff and Pullan’s traction-engine : ita gen- 
eral features do not differ cesentially from those of others pre- 
viously described. Its minor details are, however, according to 
the Mechanics’ Magazine, so arranged as to render it one of the 
most efficient machines of this class. By a peculiar mode of 
suspension of the boiler, priming is obviated, and ten hours’ 
work may be performed without refilling the tank. See also 
ROAD-LOCOMOTIVE ; ROAD-ROLLER. 


Trac'tion-gear/ing. An arrangement for turn- 
ing a wheel and its shaft by means of friction or ad- 
hesion. 

In Fig. 6590, the peripheries of the two wheels a } are ved 


groo 
to receive the band c, by which they are both rotated in the 
same direction. The circumference of the driven wheel d is 


ee 


® 
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doubly beveled to correspond with the grooves in the driving- nearly all civilized nations have treaties or conven- 


Fig. 6587 ween a it 7 Sd tions securing reciprocity of protection. 
iariciemivtane. | The tests of a trade-mark are: — 

Trac'tion- Universality; that is, commonly recognized as such. 
wheel A _ 2. Erclusiveness ; in the possession of the owner. 


Individuality ; must indicate origin and ownership. 
- Must be for merchandise. 

. Must be in a law/fid business. 

. Must be distinct and invariable. 


wheelemployed 
in drawing or 
impelling a ve- 
hicle, as the  Tra-di-om/e-ter. A, measurer of drawing or 
driving - wheel | traction power. The word is a bungle. See Dyna- 
of a locomotive |MOMETER. 
or traction-en-| Trail. A railway rail having two flanges above, 
gine. The power | which form a wide tread for the wheels of the roll- 
: ing stock. The vertical web 
is gripped by the chairs, 
which are spiked to the ties, 
Invented by Birkenshaw, 
1820. See RaiLt; Ral. 
Way. 

Trail. (Ordnance.) The 
end of the stock of a gun- 
carriage, which rests upon 
the ground when a gun is 
‘‘unlimbered,’’or in position 
for firing. The stock proper 
is inserted into a forked iron 
at Hea the hipshee having a 
cea ELLE EEE Oop Wrought on its outer 
Vill YY Ll Oo aa OM OTIS. Mii axteonaity,” which is passed 
Thomson Road- Engine ( Side Elevation). over the pintle-hook of the 
limber when the gun is 


G2 OV CO DD 


is applied to the wheel, and the frictional adhesion | limbered up. 
of the rotating-wheel on the rail or ground is the| 2. (Architecture.) A running enrichment of leaves, 


immediate cause of progression. flowers, tendrils, ete., in the hollow moldings of 
Trac’tor. An obstetric forceps. Gothic architecture. 
Trade. (Mining.) Altle, or rubbish. Trail-board. (Shipbuwilding.) 


Trade-mark. An arbitrary symbol affixed by a | One of the curved boards on each 
manufacturer or merchant to a vendible commodity. 


The principal purpose of a trade-mark is to guaran- Fae =~ Fig. 6589. 
A | 
Face. if 


eeeerry 


F3 ean 


iY } 
Sak 


- Be 


side of the stem, reaching from it to the figure-head. 
Trail’er. A self-acting brake formerly used on 


Il 


zi =5 

2a inclined planes. A stopper. 

ZA | Prail'ing- Pe ag. 6590. 
=; ax'le. An axle = 


behind the driv- 
_Ing-axle in Brit- 
ish locomotives. 

Trail’/ing- 
spring. In Brit- 
ish locomotives, 
_thesprings fixed 
on the axle-box- 


= ee | 


on Road-Engine (End View and Section). es of the trail- 
ing-wheels of a 7 
tee the genuineness of a product. It is, in fact, the | locomotive - en- a 
commercial substitute for one’s autograph. In all | gine, which bear eal: Wea) i Tian a oe 
ages it has been used to denote origin, and thus to | slightly against Traction- Gearing. 


protect the purchaser as well as the vender. All | the side frames, 
countries protect the integrity of trade-marks, and | so as to leave as much weight as possible upon the 


pigieedy Google 


TRAILING-WHEEL. 


2610 


TRAMMEL-WHEEL. 


———— oo SSeFSeSeEeSSSSSSSSSSSSSSSSSSSFSSSSSSSSmmmMMsFsesesFFMSSsSsmsSs 


driving-springs, and to assist in deadening any shock 
which may take place. 

Trail/ing-wheel. One of the wheels of a loco- 
motive not concerned in the driving. 

Trail-net. A net drawn or trailed behind a boat ; 
or by two persons on opposite banks in sweeping a 
stream. 

Train. 1. (Machinery.) <A set of wheels, or wheels 
and pinions in series, through which motion is trans- 
mitted in regular consecution: ¢. g. the train of a 
watch; the wheels. 
intervening between 
the barrel and the 
escapement. 


Striking-clocks have 
two trains; the going 
train, by which the hands 
are turned, and the strik- 


y ae 
ap © do 


Watch- Train. 


ing train, by which the striking part is actuated. Watches and 
clocks which do not strike are destitute of the latter. 

2. (Ordnance.) a. A certain number of field or 
siege ae organized and equipped for a given duty. 
6. The hinder part of a gun-carriage ; the trail. 

3. A line of combustible material to lead fire toa 
charge or mine. See BLASTING ; FusE. 

4. (Metallurgy.) Two or more pairs of connected 
rolls in a rolling-mill and worked as one system. 

The first pair are known as the muck, or puddle- 
bar train, and the finishing as the merchant-train. 

5. (failway.) <A series of cars coupled together. 

6. (Vehicle.) A heavy long sled used in Canada 
in hauling wood or merchandise. 

Train/ing-bit. (Manege.) 


Training- Bit. Trammel, 


Train'ing-hal’ter. (Manege.) A halter made 
in the same manner as a riding-bridle, with the ex- 
ception of having short instead of long cheeks, 
which are provided with rings into which bit-straps 
may be buckled. 

Train’/ing-lev’el. (Ordnance.) An instrument 
for leveling or training guns. See LEvEL. 

Train/ing-pen’du-lum. (Ordnance.) An in- 
strument having a pendulum and a level member, 
with a glass and bubble ; used in training guns to 
any required elevation. 

Train-road. (Railway.) A construction rail- 
i a slight railway for small loads. 

ain-tack’le. (Ordnance.) A purchase by 
which a gun-carriage is secured to a ring-bolt in the 
deck, to prevent running out while loading. 

Train-way. A hinged platform which forms a 
ior leading from a whart to the deck of a ferry- 

t. 


| for striking large circles. They 
| are held at the desired points Fig. 6595. 


to pace. 


Tra-jec’to-ry. (Ordnance.) The curved line 
described by the center of gravity ot a projectile in 
its flight. 

Tram. 1. (Mining.) <A four-wheeled truck for 
carrying a corve, hutch, or basket on a pair of rails in 
a mine, or in carrying the coal or ore. The tram- 
way Was the first iron railway. See Rarbway. 

2. One of the rails of a tram-road. 

3. (Silk-manufacture.) A thread of silk formed 
of two or more singles twisted together in a direc- 
tion opposite to that of the singles; used for the 
shoot or weft of some description of goods. Organzine 


| is double-twisted, like a rope. 


Tram-car'riage. (Mining.) The carriage (usu- 
ally of iron) employed on a tram-road. A tram. 
| fram ciel: 1. (Drafting.) a. An ellipsograph 


consisting of a cross with two grooves (Fig. 6593), 


which form guides for two pins on a beam compass. 
The neil, on the beam is directed in a prescribed 
elliptical path as the pins slide in the grooves. Each 
| pin travels in its own groove, and makes four strokes 
for each revolution of the pencil. This double re- 
| ciprocation has occasioned its adoption in machines 
which require speedy motion See TRAMMEL-WHEEL. 
Bowly’s trammel, or oval compass (Fig. 6594), consists of a 
slotted stock a, in which slides a bar 6, and a protractor c, united 
to the uated scriber d by adjustable sockets. One end of 
the scriber has a swivel-holder for a pen, pencil, cutting-blade, 
or glazier’s diamond. The arms dc may be set so as to describe 
| 
| 


Fig. 6594. 


Bowly's Trammel. 


ellipses of varying proportions. The instrument turns on a pin 
| ¢, and @ pointer / at the end of the slot determinés the giteclion 


| of one axis of the ellipse ; it may be so adjusted that either the 


| longer or the shorter axis may be parallel with the stock. 


b. A beam-compass. 


| @a (Fig. 6595) are trammel-points, to be placed on a long bar 


Fig. 6596. 
by set-screws, and the larger 
sizes (b, Fig. agi have an ar- 
rangement for holding a lead- 
pencil. 

2. A shackle to : 

a horse’s leg to teach him 


3. A long sweep-net 
for birds or for fish. Trammels, or Beam- Compasses. 


4. A pothook, hung in a chimney. 


Tram'mel-wheel. Sometimes called a slosh- 
wheel. It was patented in 1836 by B. F. Snyder, 
and has been used by McCurdy for operating the 
needle of a sewing-machine. It has also been used 
for driving a saw, or gang of saws. 

This wheel has two slots crossing each other at right angles 
_ and forming guides for two sliding-blocks, to which a pitman is 
connected. The rim of the wheel is not an essential part. As 
the wheel rotates, the sliders keep in their own grooves, crossing 
each other's tracks, and the pitman makes two up and two 
down strokes for each revolution of the wheel. This compara- 
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tively rapid execution makes the device useful for small pumps,; Tyram-staff. (Milling.) A miller's straight-edge, 
churns, etc. See Fig. 3804, B, page) which ig employed to test 


His: GODT: ae modification of the trammel is, the squarenessof the spindle Fig. 6601. 
with the face of the stone. 


found in the annexed De ee Cen: 

fn which the wheel with six slots The gage-staff B is cen- 
driven by the revolution of the wheel ; 
with three arms. Kach arm has an | tered upon the millstone by 
anti-friction wheel at the end, which means of the circular center 


traverses the slots. Each revolution of  f++; a 
the small wheel makes a half-revolution ' sea on ri : around oe 
of the tramme!-wheel. spindle 0, are spirit- 


. ‘ levels E 
Tramp. 1. Aniron sole-piece : . . oo 
worn beneath the shoe to protect : tied ns sping: 
the foot and the shoe from in. | sar i . oe ' . 
jury when digging. upon the stone and touc 
: 2. A tool for trimming hedges. | With red any prominent 
Tram-plate. The first form | P@tts, in order that they : 
of iron railway-rail ma ie oes to the gen- Matthews’s Tram-Joint. 
: eral level. 
meunn  Peowucnn ny Care Ot Bneteds: Tram-way. A wooden or iron way adapted to 
Fig. 6598. | trams, that is, coal-wagons. It was the precursor 
of the railway. They were originally of wood, 
, and first made in 
England in 1600. Fig. 6602. 
See TRAM; 
TRAM-ROAD; aM 


RaILWay. 
Tram-way 
Mo’tor. The 


| English name for 
the locomotive 
which is not used We 
Trammel- Wheel. Trammel Multiple- Gearing. ‘on rails. See r ‘ sare 
| TRACTION-EN- | Ni 
1776. Previous to this time, the wooden trams had been pro- | GINE: Roap- | 
tected by malleable iron plates, a practice introduced at New- | L ‘ +e ves. || 
castle about 1602. The Coalbrookdale Iron Company substi-| LOCOMOTIVE; | 
puted’; cout len STEAM-CAR- | 
Fig. 6599. plates 5 feet long, | RIAGE; STREET- 

4 inches broad, and RAILWAY CAR. 

1} inch thick ; this , 

was in 1767. Carr, Tram-wheel. 


rr tbat oe aie to’ A wheel used on 
Plat = make theiron rail. / the small cars 

AIM « Jess0 ad al e ° 
ss = Feast lod: employed in min- 


rails of cast-iron in | ¢ 
1789. Birkenshaw introduced the rolled rail in 1820. ing and excavat- 
ing es 


Tram’pot. (Mi/ling.) The support in which the ; 
foot of the spindle is stepped. The arched trampot and he ayes Ene. 
a is used for straddling the driving-shaft where bevel- | 0" What in Eng- 

land are known 


as tram-ways. 
These in general 
have wooden rails 
merely faced with 
Iron. Tram- Saf. 

Trank. (Glove- 
making.) An oblong piece cut from the skin, and 
from which the shape of the glove is cut on a knife 
in & press. 

Tran/sept. The north and south arms of a cruci- 
form church, assuming the 
building to be correctly Fig. 6603. 
aligned, the choir to the 
st. 


Ze 


* 

—— d 
e -@, 
| 


 VLLLLSS, 


ao 4, 
% 


‘fs 

4 a 
S| 
Oo4 


Fig. 6600. 


Tram pot, 


gear is employed. The more common form b has a 
movable center adjustable by means of fourset-screws. 

Tram-road. A road in which the track for the 
wheels is made of timbers, flat stones, or iron, while | 


the horse-track between is left sufficiently rough for | <f ; ; 
the feet of the horses. Trans‘fer. An impression 


taken on paper, cloth, etc. 
One was laid down in 1602 in the neighborhood of Newcastle , : ere ei 
by Beaumont, and was in use in 1676. It is not likely that | 20d then laid upon an object 
they would be disused until superseded by railways. They are: and caused to adhere thereto 
described by Roger North in 1676 as being rails of wood grooved | by pressure. 
to form eho for the ahaa ire erred therein. In en gravin g, atracin g may 
An iron tram-road was laid between Wandsworth and Croy- : ae bn 
don, in England, in 1802. 7 | be made in pencil and trans- Tram- Wheel (Mining). 
F A ae Alsop bee laid i a paride peer ‘ferred to the ground by run- 
ndia Docks was traneDo nd Cer icise of the East and West ning through the plate-press. See ENGRAVING 
India Docks was transported to the city of London. ee Bn | Beas ewes noes 
Iron railways were laid down by Carr at Sheffeld, 1776, and | An impression from a plate or stone may also be 
by the Coalbrookdale Iron Company in 1786. See RAILwar. | transferred to a stone, as in the processes described 
Matthews’s atone tram-wa (English) has stones 4 feet 2 inches | under LITHOGR APHY, section 3, age 1334. 


in length, 14 inches wide at 1 juches at top, and 10 inches ’ ° 
deep. He proposed several mortise and tenon joints, shown in | In Kuehn's mode of making pictures by transfer, 


the illustration, to give mutual vertical and lateral support. _, the different colors requisite for a picture are printed 
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on sized paper and successively transferred to a ja-| . The die is placed on the adjustable bed-plate of this ma- 
i y J chine, and a softened steel roller is placed in the oscillating 


panned plate. head above. Arrangements are made for bringing the parts in 

To obtain a transfer larger or smaller than the original, an perfect apposition, so that the roller may come iu contact with 
impression is taken upon india-rubber, by one of several modes : the die in the required place. The die and roller being then 
To effect it on an enlarged scale, the surface of a sheet of brought forcibly together, the roller is made to revolve over the 
vulcanized india-rubber, equal in size to the subject, is coated die, and the metal of the former is pressed into all the lines of 
with a thin film of an elastic composition, and on it is taken an the die, making a cameo or salient impression of the engraving. 

he roller is then hardened, and is ready for delivering an 

Fig. 6604, impression to a bank-note plate. The pressure of the roller 

upon the plate in the transferring-machine is given by a system 

of compound levers, and is regulated by the pressure upon 4& 

treadle of the foot of the operator, or by a hand-lever. The 

rolling is repeated again and again by rocking it back and forth 

until the steel of the roller has insinuated itself fully into 

oer line of the die, whether heavy or light, and the larger 
machines can give a pressure of 35 tons. 

When a bank-note is ordered, the directors make choice of 
the designs they require, each being on a separate piece of 
paper, as printed from the die. The choice being made, the 
arrangement is to be determined, and the rollers are then 
brought forward to deliver their impressions separately upon 
the face of the plate, which is attached to the bed-plate of the 
transferring-machine. Thus each view, ornamental letter, 
portrait, lathework, rosette, or star is transferred to the plate. 
The lettering is then engraved upon it with the graver, or b 
die. By lettering is meant the name of the bank and suc 
matters. These completed, it is ready for the printing-press, 
See also TRANSFER-PRESS ; BANK-NOTE ENGKAVING. 


Trans fer-Lathe. 


impression of the print, block, or plate. By means of a pecul- 
jar expanding frame, the sheet of india-rubber is now stretched Trans'fer-lathe. ((Coining.) For the purpose 
on all sides simultaneously till it attains the size required. of reducing large designs in relief, to proportions 


While retained in this form, it is laid down on a lithographic . . . : . 
stone, or zine plate, properly prepared, which is then in a con- | suitable for coin, a machine has been invented in 


dition to furnish impressions by the ordinary method. France and imported into the United States Mint. 
The reduction of the object is obtained by stretching a com- If the design has been nade in wax or other soft 


paratively small piece of india-rubber till it can cover the sub- . be J rm . . 
ject ; oa tupeession being then taken, it is released from the material, a cast in metal is taken of it, and from this 


strain and returns to the original size, and the process is COPY, properly fixed in the transferring-machine, the 
finished by transferring it to a stone or plate. engraving is made on the end of the Awd from which 
For surface-printing it is transferred to a plate, which is then | jj;¢< are to be sunk 
bit away in the parts not covered by the ink, leaving the im- - ; : 
pression salient. From this a matrix is taken by the electro- | The brass cast is fastened to the larger wheel of the machine, 
type process, and this, by a repetition of the process, furnishes | and the softened steel plug to the small wheel on an arbor 
a block from which impressions may be had by the usual sur- parallel to the former These wheels revolve at an equal rate. 
face-printing process. The use of the camera is now general | Across the front of the machine, opposite the faces of the cast 
and preferable. and the steel block, is a horizontal bar, pivoted at one end toa 
Trans-fer’ring-ma-chine’. (EHngraving.) This erase 7» a bed-piece, and drawn toward the faces of the 
; . : J* . | cast an ock by a spring. 
inachine is used by bank-note engravers to obtain On this lever are At Secebiak advise of the machine. A steel 
upon rollers cameo copies of engraved dies, and to stub projects against the face of the copy and a graver against 
transfer impressions from the rollers to the plates, , the face of the steel block. Now, as the two wheels revolve, 
Sana diel (utes: Oke: ba ohintad the catheo or salient design on the copy thrusts out the stub, 
rol , e3, etc:, may be printed. and the graver is withdrawn in the equivalent ratio from the 
In bank-note and similar engraving, the views, portraits, and steel. When the steel stub traverses the flat face of the copy, 


ornaments are not engraved immediately upon th m the graver does the same on the steel. 
which impressions are printed: but TOpen MBean Te The relative distance of the stub and the graver from the 


each design and ornament is en- Fig. 6605. pivotal point of the lever-bar, to which they are both attached, 

ved on a separate piece of soft- determines the oe which the engraving shall bear to 
ened steel, which formsa die. The | the cast. The wheels having made a revolution, and a circular 
dies are placed in a closed crucible, ' chip having been taken from the steel, the outer end of the lever 
with animal charcoal, brought toa _ is dropped a little, so as to bring the stub and graver to other. 
red heat in a furnace, and, after _ places, where the operation is repeated, another chip being 
cooling, are ready for the transfer- taken, The operation thus proceeds till the whole face of the 
ring-machine. — casting and steel have been trav- 
ersed, the latter being a “ copy 
in little’’ of the former. The 
roughnesses and graver-marks are 
dressed off by the tools of the die- 
sinker. 


Trans’fer-pa'per. Pre- 
pared paper used by lithog- 
raphers, or for copying in a 
press. See page 1330. 

Trans/fer-press. Fig. 
6605 is a bench transfer- 
a Ls press, invented by Geo 
( 4) W. Casilear and Geo W. 
Tichenor of the United States 
Treasury. 

The following statement of parts 
will sufficiently describe it, in con- 
> nection with the previous deserip- 

= tion and the other articles, — 


Bank-NoTe ENGRAVING; STE£EL- 
- PLATE ENGRAVING ; etc. 


; a, 
=—-_—_s=OS,;~ carriage. 
SS c, carriage-lever, which gives the 
=== motion. 

d, connecting-rod. 


eee. é, adjustable slide. 
rand Tichenor's Bench Transfer- Press. J, wedge. 


Ste iees 


"i 


. 7 / 
— 


ys 
. 


Casilea 


pisteedey Google 
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TRANSFER-PRINTING. 
, screw. o, beam. 
, Wedge-post. p. beam-box in which the 
1, division. beam swings. 
j, dog and spring. q> uprights. 
k, slide and table. r, screw for raising beam. 
i, railway t, fulcrum. 
a, roll. u, adjustable fulcrum-rod. 
m, rocker for leveling the wv, check-nut. 
roll. w. shaft. 
n,screws for moving the 2, lever of fulcrum which 
rocker. gives the pressure to the beam. 


Trans’fer-printing. A name applied to the 
processes of unastatic printing, chemitype, and punei- 
conography. 

In the first a printed sheet is moistened with dilute acid and 
pressed upon a zinc plate, which becomes etched in those parts 
which have not been touched by the ink; a mixture of gum and 
water being applied adheres to the etched portions, leaving the 
Juked parts intact. On passing an inked roller over its surface 
the ink adheres to the printing, but is repelled by the rest of 
the plate, so that impressions may be taken from it in a copper- 


ype @ zinc plate is varnished, etched, and the etch- 
ing bitten in with acid; the etched lines are then filled up with 
molten fusible metal, which is afterward scraped down to a 
smooth level; strong acid is then applied, which eats away the 
zinc, leaving the fusible metal in relief to print from. 

In panetconography the design is transferred from a print or 
lithograph, or else drawn by hand, with lithographic ink, on a 
sinc plate. An inked roller being drawn over the plate, the 
new ink adheres to the old, and is strengthened by being 
sprinkled with powdered rosin. Acid is applied, which eats 
away the zinc between the printed lines, leaving the latter in 
relief to print from. 


Trans-fer’rer. A base-plate for an air-pump re- 
ceiver, which enables the exhausted receiver to be 
removed from the air-pump. 

Trans-fu'sion - ap’pa-ra/tus. Apparatus for 
transfusing blood from one living animal into the 
veins of another. The idea of renewing vital power 
by the transfusion of the blood seems to have been 
familiar to the ancients, and is found in the works 
of the alchemists of the Middle Ages, who imagined 
that it might be the means of perpetuating youth. 

Various successful experimenta were tried upon the lower 
animals, but the first recorded operation of the kind on a 
human subject was by Dr. Denis of Paris, who, in June, 1667, 
injected eight ounces of arterial blood from a lamb into the 
veins of a child. 

Subsequently calf‘s blood was infused into the veins of a 


maniac, who, shortly after, regained his reason. 
These succexses led to numerous other attempts of the kind, 


but the general results were such that the practice was for- | 


bidden by the Parliament of Paris in 1668. 

The injections were, in these cases, performed by means of a 
common syringe. 

The operation was performed in England at the same period, 
and was practiced by Lower, 1691. 

‘*A man that the college [Gresham] have hired for 20s to 
have some of the blood of a sheep let into his body, and it is to 
be done on Saturday next. They purpose to let in about 12 
ounces, which they compute will be let in ina minute's time 
by a watch.’’ — Peprs’s Diary, 21 Nov., 1667. 

The experiment was performed at Arundel House two days 
afterward, upon the person of Arthur Coga. (‘' Phil. Trans.,”’ 
No. 30, page 557.) 

Pepys states that, on the 14th November, 1666, the blood 
of one dog was passed into the side of another, the latter 
losing its own blood by the opposite side. The first dog bled 
to death ; the latter, whose blood had been substantially with- 
drawn and substituted, recovered. Ho suggests letting the 
blood of a Qaaker into an archbishop to amend the life of the 
latter. : 

After the lapse of a century the subject was taken up by 
Harwood, whose researches proved that blood could not be 
transfused from one animal to another belonging to a different 
natural family without fatal results to the latter. More modern 
experiments, particularly those of Prevost and Dumas, show 
that the blood of calves or sheep injected into the veins of a 
cat or rabbit is fatal, and mammals, into whose veins the blood 
of birds is transfused, die. The experiments of Milne-Ed- 
wards and Lafond indicate that this result does not take place 
when the animals belong to nearly allied species ; thus an ass, 
whose blood was nearly exhausted, was reanimated perfectly by 
the blood of n horse. 

The difference of resulta in these cases appears to be at- 
tributable to the different sizes and shapes of the blood globules 
fm animals; these vary much in different species, and later in- 
vestigations show that the blood of those species whose globules 
do not differ greatly in form and dimensions from those of man 
may be injected without injurious results. 


Prevost and Dumas have shown that serum — that is, blood 
deprived of its fibrin and globules — is of no effect; while, on 
the other hand, when the fibrin has been destroyed by agitation, 

leaving the globules intact, strong revivifying effects are pro- 
duced. 
| ig. 6606 represents the process as practiced in Paris. The 
| bared arm to the left is that of the blood-donor; the other 
' that of the person into whose veins the blood is injected. The 
' blood flows from the arm of the former into a cup, is pumped 
_ from the lower part of the cup, and forced through a canula 
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into the veins of the patient. 

In order to prevent coagulation of the blood, the instrument 
is immersed in tepid water; the tubes used are of gold. 

The aspirator is eo arranged that no air can possibly enter 
| with the blood. 


Transfusion-Apparatus. 
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Fig. 5607. 


Aveling’s Tyransfusion-Apparatus. 


Aveling’s apparatus is shown in Fig. 6607. The following 
directions are given for using it:— 

The apparatus is immersed ina basin of tepid water, and the 
air expelled by compressing the bulb. 

The arm of the patient having been bound, a fold of skin 
a . vein at the bend of the arm is raised, transfixed, and 
divided. 


; _ The vein is now seized with a pair of fine oe raised, an 


incision made into it, and a bevel-pointed silver tube a inserted. 


; When this tube is taken out of the water it fs kept full b 


placing the thumb over its orifice. The arm of the blood- 
donor being brought into close proximity to that of the re- 


' cumbent patient, an incision, as in ordinary blood-letting, is 


made into his arm, and the round-pointed tube } inserted 
therein, by an sasistant. The india-rubber part of the appa- 
ratus, filled with water, and kept so by turning the cocks at 
each end, is now fitted into the two tubes, the cocks are 
opened, and the operation commenced by compressing the 
india-rubber tube on the efferent side d, and squeezing the 
bulbc,; this forces two drachms of water into the afferent vein. 
Next shift the hand from d to d@’,and compress the tube on the 
afferent side, allowing the bulb to expand slowly, when blood 
will be drawn into it from the efferent vein. By repeating this 
process, any quantity of blood can, at a desired rate, be trans- 
mitted, the amount being measured by counting the number 
of times the bulb is emptied. 


Tran’sit. 1. (Astronomical.) The transit-in- 
strument is the most important of what may be 
called the technical astronomical instruments. The 
smaller and portable kinds are used to ascertain the 
| local time by the e of the sun or other object 
‘ over the meridian, while the larger and more perfect 

kinds, in first-class observatories, are used for meas- 

uring the positions of stars, for forming catalogues ; 
| its special duty being to deterinine with the greatest 
"accuracy the right ascension of heavenly bodies. 


In the latter case it consists of a telescope a supported on a 
horizontal axis 6 6, whose extremities terminate in cylindrical 
pivota resting in metallic supports cc, shaped like the upper 
part of the letter Y, and hence termed the ‘‘Y’s,’’ and imbedded 
in two stone pillars. In order to relieve the pivots from fric- 
tion and facilitate the turning of the telescope, counterpoises 

| & d are provided operating through levers ¢ ¢, carrying friction- 
' rollers upon which the axis turns. When the instrument is in 
| proper adjustment, the telescope should continue in the plane 


TRANSIT. 


of the meridian when revolved entirely round upon its axis, 

and for this purpose the 

Fig. 6608. axis must lie in a truly 

east and west line. To 

effect this adjustment its 

ends are provided with 

screws by which a motion, 

both in azimuth and alti- 
tude, may be imparted. 

Fig. 6609 shows the tran- 
sit of the Uckfield Observ- 
atory, England. The 
frame supporting the axis 
is of metal, and rests on 
the top of a pillar of ma- 
soury. 

All instruments of this 
kind have a diaphragm, 
consisting of a single hori- 
zontal wire and a number 
of vertical wires, placed in 
the center of the field of 
view, and illuminated at 
night by a lamp throwing | 
its light through one of | 
the trunnions, which is 
made hollow for the pur- 
pose, upon a mirror set! 
at an angle of 45° to the 
axis of the tube, which | 
reflects it on to the wires. 
At the extremity of = 

| 


other axis is a vertical 

circle, provided with a | 
vernier, for measuring declinations. Levels are also attached | 
to adjust the instrument to perfect horizontality, or to indicate | 
the correction to be applied to the observation if this adjust- | 


Transit-Instrument. 


ment be imperfect. 
The portable transit merely differs from the foregoing in 
being mounted upon a metallic stand, capable of being trans- 


Fig. 6609 
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Uckfield Transit. 


ported from place to place, and being readily set up at the 
point of observation. The base of the stand rests upon three 
foot-screws, by which, in connection with the levels, the hori- 
zontal adjustment is made. 

The transit instrument in the National Observatory, Wash- 
ington, has an object-glass with a clear aperture of 5} inches 
and a focal length of 88 inches. It is mounted upon piers o 

nite, which rest on a foundation of stone, extending 10 

t below the surface of the ground. The cost of this instru- 
ment was 1,480. The object-glass was valued at $ 320. | 

The transit in the prime vertical was made by Pistor and 
Martins of Berlin. The object-glass of the telescope has a 
clear aperture of 5 inches, with a focal length of 78 inches. 
The eye-tube carries a system of 2 horizontal and 15 vertical 
stationary wires, with one movable vertical wire. This in- 
strument is mounted at one end of its axis, and outside of its 
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Engineers’ and Surveyors’ Portable Transit. ¢ 


supports. It is reversed from one side to the other twice 
during every observation; and though it weighs upward of 
1,000 pounds, so perfect is the system of counterpoises, and 
the reversing apparatus, that it can be manipulated by a child. 
The cost of this instrument was $ 1.750. 

A trangit-instrument by Bauer of St. Petersburg has the 
eye-piece situated in the axis on which the telescope rotates. 
A reflecting prism in the middle of this axis receives the light 
from the objective and deflects it at right angles to its original 


Fig. 6611. 
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Troughton's Transit-Circle. 
position. The observer is thus enabled to maintain an un- 
changed position, always looking in a horizontal direction. 
2. (Engincering.) The surveyor's transit is a 
able instrument of the theodolite kind, design 
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measuring both horizontal and vertical angles. Itis| Tran/som. 1. (Building.) A horizontal piece 
provided with horizontal and vertical graduated cir- | framed across a doorway or a double-light window. 
cles, one or two levels, and a compass, and is mount-| 2. (Shipbuilding.) A beam bolted across the stern- 
ed upon a tripod-stand. See THEODOLITE. post, supporting the after end of a deck and giving 
Tran/sit-cir’cle. Troughton’s transit-circle(Fig. | shape to the stern. The third, second, and first tran- 
6611) unites the functions of the mural circle and soms are, referring to them in the rising order, below 
the transit-instrument. | the deck transom. The wing transom is the sill of 
The telescope is fixed between two parallel, flat metallic circles, | the Berean ports ; the he/m transom is at the head 
or rings, the exterior faces of which are graduated to 5’. These | of the stern-post and forms the head of the ports. 


rings are connected with the horizontal axis by two sets of hol- . . ; 
low, radial arms, so as to form two wheels 4 feet in diameter, 3. (Ordnance.) A horizontal piece connecting the 
cheeks of a gun-carriage. 


and are connected with each other by a system of transverse : 
4. (Surveying.) The vane of a cross-staff. 


and diagonal rods. The axis,3 feet in length, consists of a cen- 
tral cylindrical portion into which the spokes are inserted, and Tran/som-knee. (Shipbuilding.) A knee bolted 
to a transom and after-timber. 


two projecting cones — er ae in ue gor gerbe hae 

faces of these piers coincide wit e plane of the me : vieen E 
. Tran’som-win/dow. (Building.) a. A win- 

dow divided by a transom. 


The Y’s are provided with vertical and horizontal adjustments 
b. A window over the transom of a door. 


for placing the line of collimation of the telescope exactly in 
the plane of the meridian. 

Trans-plant’er. (Agricu/tural.) An implement 
for removing and transplanting flowers, bulbs, ete. 


Tran’sit-in'stru-ment. See TRANSIT. 
Trans-la'tor. (Telegraphy.) An instrument, 

In a, the blades may be used separately for digging or stirri 
the earth, or pivoted together, to grasp the roots and 


such as a relay, for repeating a message upon a sec- 
ond circuit when the line-current of the former cir- 

them with a certain quantity of earth attached, without drop- 
ping the latter. 


cuit is too feeble to varry the signal to the ultimate 
station. A repeater. 

Trans-mit’ter. (7elegraphy.) The sending or 
dispatching instrument, especially that under the 
automatic system, in which a paper strip with per- 
forations representing the Morse or similar alphabet 
is passed rapidly through an instrument called an 
automatic transmitter, in which the contacts are 
made by metallic points wherever a perforation oc- 
curs, and are prevented where the paper is unpierced. 


The transmitters of various electricians agree in the respect 
noted, but vary in details. That shown is the Wheatstone, in 


Fig. 6613. 


i 


Transplanting- Tools, 


b is a slight modification of the above; the handles are held 
together by the grasp of the hand or by a ring slipped over 
them. c is a root-puller. 


. . Trans-plant’ing-ap'pa-ra/tus. A machine or 
The Wheatstons Transmilter. truck for removing trees for replanting. 
In Fig. 6614, A is an end and Ba side elevation of a machine 


Fig. 6614. PES 
ig ne 2, 


which the perforated ribbon-paper strip is caused to advance 
step by step through the machine by the successive 
gs of an oscillating cradle, regulated to advance 

e paper a distance exactly corresponding to the 

se el spacing of the holes by the perforator, so 
that by the action of a rising pin, elevated and de- 
pressed alternately at each to-and-fro motion of the 
rocking-frame, the message-ribbon is automatically - 
and mechanically impelled forward. Two other 
spring contact-pins are actuated by the same mechani- 
cal movement, by means of eccentric cam arrange- 
ments. Thus, when the perforated paper ribbon is 
carried automatically forward step by step, in rapid 
succession, by the action of the central pin, if a cur- 
rent-passing perforation is in position at the moment 
of passing the pepe ribbon with either pin, the re- 
spective pin will rise through the hole and make a 
metallic contact with the battery through the instru- 
ment, sending a current into the line. If no per- 
foration in the paper ribbon is in position at the 
time of the automatic elevation of the respective 
pins, they fall back by the compensating influence of 
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adjusting springs, and a mute movement is made, a... 4. -- < 
forming an interval in the alphabetical system. bY AI) NG 
Trans-mit'ting Mo’tion. Itemsofin- = “\{ UW). 


formation on this subject will be found un- Na 
der the appropriate headings, embracing | V//7//V] 
details, such as shafting, clutch, pulley, \ 

band, wheel, gearing, wire-rope, air asa | NERA A YY LYE) 
means of transmitting motion, etc. Transplanting- Apparatus. 
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TRANSPORT. 


for transplanting small trees, and drawn by a single horse. A 
trench is dug around the roots of the tree, and the earth left 
around them is surrounded by branches of trees or staves which 
are secured by hoops or other suitable means. When a suffi- 
client depth is attained the earth beneath is cut away and planks 
shoved under. Tim- 
bers serving for ways 
are laid over the 
opening. The rear 
transom of the ve- 
hicleis removed, and 
it is run in upon the 
ways. Chains from 
windlasses at each 
end of the carriage 
are passed beneath 
the boards under 
the roots, and the 
tree is raised, being 
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TRAP. 


parts of the material in contact with the cutters, 
See Fig. 3796, page 1728. 

2. (Metal.) A shaper or planer with its cut 
transverse of the table. See next article; also Fig. 
6150, page 2477. 

Trans-verse’ Shap/ing-ma-chine’. Fig. 6616 
is a shaping-machine with a horizontally reciprocat- 
ing cutter-head on a pillar. 

The cutting-bar has any stroke up to 8 inches, and quick re- 
turn-motion. The table is moved up and down by a screw, 
and is provided with chuck, center, and vise. Apparatus for 
planing circular or any other form or shape is attached. The 
feed is self-operating or by hand. See also Fig. 6150, page 2477. 

Trap. 1. A snare for animals. See also ANI- 
MAL-TRAP. 


Fig. 6617 illustrates traps in use among the ancient Egyptians 
for catching birds. They were generally made of network 
strained over a frame, and consisted of two semicircular sides 
or flaps of equal size, one or both moving on the common bar 

or axis on which they rested. When set the flaps were kept 


%» apart by means of strings which slipped aside when the bait 


ary placed near the center of the bar was touched, allowing the flaps 


————— 


Pvaisaplanhtien-Asmarases, 


steadied by guys if necessary ; when raised clear of the ground | 


it is conveyed to the spot where it is to be replanted 


Fig. 6615 is an apparatus of the same kind for removing larger 


trees, and requiring several horses. 


These have been used in replanting the Bois de Boulogne, 
near Paris, which was nearly destroyed during the Franco- | 


Prussian war of 1871. 
Fig. 6616. 


Shaping- Machine (New York Steam- Engine Company). 


Trans'port. (Nautica/.) <A ship employed in 
the conveyance of troops or stores. 

Trans-verse’ Planer. 1. (IVood-working.) A 
planing-machine in which the cutters are caused to 


to collapse and secure the bird. Another kind was square 
having « framework running across the center and not around 
| the edges of the trap like the first. 


Egyptian Trap-Nets (Beni Hassan), 


Trapping for birds and vermin was com- 
mon of old, the falling shutter and trip- 
_ ping-prop being the most usual kind. 
| The rabbits (/eberides) of Spain were a great nuisance in the 
time of Strabo, destroying both seeds and trees by gnawing 
the roots. They infested Iberia, from Calpe to Marseilles, also 

the Gymnesian islands (Majorca and Minorca). The inhab- 
itants of these islands petitioned the Romans for another 
land. They were eventually subdued by ferrets from Africa. 
(Strabo, Book et) 

| Pliny refers to similar instances of overrunning by animals, 
in Lib. VIII. chapter 29. The inhabitants of Abdera, in 

Thrace, were driven out of their town by rats and frogs, and 

settled on the frontiers of Macedonia. (Justin, Lib. XV. 

_ chapter 2.) 

| Frogs annoyed the Egyptians once upon a time. 

| ‘At Casilinum (Nova Capua), 500 men of Preeneste sustained 

| against Hannibal, in the hight of his power, so desperate a 

| siege, that, by reason of the famine,a rat was sold for 200 

| drachmee, the seller dying of hunger and the buyer surviving.”? 

— StrraBo, Book V. chapter 4. 

_ Cats are not mentioned in the canonical Bible, but were 
common in Egypt; they accompanied fowlers on their excur- 
sions, and were much revered. It was a capital crime to kill 
one. When they died they were embalmed, and buried at 

_Bubastis. A cat is mentioned in the Apocrypha, and the 
animal is referred to by Herodotus. 


| 
| 


Fig. 6618. 


| 


move across or at right angles to the material being 
Spe The usual practice is to adjust a rotating | 

ead or arms horizontally and parallel with the plane | 
of the surface to be operated on, the table traveling 2. A sink or depression in a sewer-pipe to prevent 
in either direction under the head, thus bringing all | passage of air. 


Stench- Traps. 
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Trap-Net. 


Fig. 6618 illustrates various forms of stench-traps for closet- | place to place in a workshop. 


pans. 

A fish-trap and strainer consists of a detachable chamber, 
provided with a strainer, and isolated from the main, when re- 
quired, by means of a stop-valve at each end. By this means 
eels, fish, and other matters which would choke the smaller 
service-pipes of a building are arrested, and when their presence 
is discovered may be removed by detaching the section and 
emptying it. It is useful in mains supplied from rivers and 
deficient in filtering arrangements. 


See under the following : — 


Animal-trap. Moth-trap. 
Bell-trap. Mouse-trap. 
mie ee 

ruive. nd-trap. 
ry ig shingle-trap. 

h-trap. Sink-trap. 

blag 2 1 oboe dln. 

nsect-trap. team-trap. 
Man-trap. Stench-trap. 
Mole-trap. 


3. A kind of movable step-ladder. 

Trap-cut. A mode of cutting gems in which 
the facets consist of parallel planes, nearly rectangu- 
a arranged round the center of the stone. See 

EM. 

Trap-door. A lifting or sliding door in a floor, 
roof, ceiling, or stage. 

Tra-peze’. A swinging frame used by gymnasts 
in flying leaps and performing evolutions from a sus- 
pended pole. 

Trape-zoid/al Wall. A retaining wall, verti- 
cal against the bank, and with a sloping face. 

Trap-net. A fishing-net in w ich a funnel- 
shaped piece leads the fish into a pound from which 
extrication is not easy. The illustration shows an 
elevation and plan. 

Trap-stairs. A stairs with trap-door at top. 

Trap-valve. A valve hinged on one side of its 
seat, and opening and closing like a shutter or trap- 


door. <A clack-valve. 

Trash. (Manege.) A collar or leash to restrain 
a dog in coursing. 

Trass. T'arrass. A volcanic earth, or calcare- 


ous tufa, resembling pozzuolana, and found in sev- 
eral districts of France and Germany, the theaters 
of extinct volcanic action ; the Vivarais, in the cen- 
ter of France; at Brohl, near Andernach, on the 
Rhine. Like the hydraulic cement of Bai, it con- 
sists of ingredients which enable it to harden under 
water. 


Beithier’s analysis is as follows: — 


Trass. Pozzuolana, 
ING hoa awaioksdevees 0.570 0.445 
AVOID: sacicivive setae’ 0.120 0.15 
EIGN donc cxSensicnvec 0.026 0.088 
i erererrere cre 0.010 0.047 
Oxide of iron .......... 0 050 0.120 
b PBGRRN «5 cctcscweteadene 0.070 0.014 
BOGE hasie ace a0 cbwarseat 0.010 0.040 
WOOD a6. sens Keun aes 0.096 0.092 
0.952 0.996 


Trave. (Mancge.) A wooden frame 
or stocks to confine a horse or ox 
while shoeing. 

Traviel. 1. (Steam.) The dis- 
tance which the siide-valve travels in one direction 
for each stroke of the piston. 

2. The length of stroke of any object ; alsoknown 
as the excursion. 

Trav’el-er. 1. (Nautical.) An iron thimble, 
ring, or grommet adapted to slide on a bar, spar, or 
rope. A large ring of this kind is fitted on the bow- 
sprit of a cutter, the jib tack is hooked to it, and it 
is hauled in or out to suit jibs of various sizes. 

2. (Machinery.) A crab traversing on an elevated 
movable beam, supported on framework ; it is in- 
tended for raising heavy loads and moving them from 
Fig. 6620. 

3. (Spinning.) A small open ring or metallic loop 
placed about the race of a ring, used in ring spin- 
| ning-frames. 

The yarn passes from the delivering rollers to and through 

the traveler and then to the bobbin 


The cut shows a ring and traveler applied to a Sawyer 
| Spindle, —an American invention, now being largely introduced ; 
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Pulley. 


650,000 of them in the last two or three years. It isrun ata 
higher rate of speed, doing more and better work, with less 
power, than the ordinary spindle used in ring frames. The 
spindle is supported only at the bottom and at a point much 
nearer the top of the bobbin than usual. The spindle is 
steadied nearer its upper end, and prevented from vibrating, 
permitting the spindle to be made much lighter and shorter 
than usual. 

The spindle ais sustained within the bobbin 5, by the upper 
end of the elongated bushing c, supported, as usual, in the 
_ bushing rail of the frame. 

The yarn is represented at d, the traveler at ¢, the ring at /, 

the holder at g, and the movable ring-rail at A. 

The spindle and the bobbin, held to it by friction, rotate 

and twist the thread extending from the bobbin through the 


TRAVELING-BAG. 
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TRAVERSE-CIRCLE. 


Fig. 6621. 


traveler, and the latter, held back 
owing to its friction on the race of the 
ring, detains the yarn and enables the 
spindle to revolve on its axis oftener 
than the traveler revolves on the race 
about the spindle; and this excess of 
motion on the part of the spindle en- 
ables the spun yarn to be wound on 
the spindle-bobbin. 

The ring has a double race, so that 
it may be reversed when worn, and it is 
confined to the ring-rail by an adjust- 
able holder that permits this ring to 
be set exactly concentric with the 
spindle. 


satchel or carpet-bag. 
Trav’el-ing-belt Pro- 
pel’ler. (Marine.) Aform 
of propeller in which a 
belt traverses over twin- | | , 
wheels. 1 
Trav’el-ing-crane. § \\ 
A crab for lifting . 
weights, tixedona —— 
truck which moves 
on rails, on topofa 
frame or building. 


Among the earliest examples of this 
kind are those designed by Rennie for 
the mahogany sheds at the West India 
Dock, London. These move in one di- 
rection only, and are used for piling 
away the loga of timber. 

A subsequent improvement was to | 
support the frame on which the crab or 
j carriage travels, upon rollers, so 
that it has a movement at right 
angles to that of the crab. 

g. 6623 represents an over- 
head steam-crane, The engine, 
instead of being stationary at 
one end of the gantry, is mounted on the carriage and 
travels with it. 


A 


Sawyer’s Spindle, with 
Ring and Traveler. 


Trav'el-ing-bag.§ A = 
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Fig. 6623. 


The engine is fitted with single and double purchase-blocks 
link motion for reversing, strap-brake, with foot-lever and wi 
to hold the load suspended when required; the longitudinal 
and transverse traveling motions are driven by sets of friction- 
clutches, so that without stopping or reversing the engine the 
load may be lifted and traversed longitudinally and transversely 


Fig. 6622. 


i 
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Marine Car. 


at the same time. The levers are all controlled by a single 
operator. 

Fig. 6624 illustrates an arrangement of this kind. Two tri- 
angular frames are mounted on wheels which run upon rails 
and support two parallel beams; on these is laid a railway, 


| upon which the carriage containing the pulleys for the chain 


traverses ; the ends of the chain pass along and above the 
beams to fixed pulleys at each end, and thence down to the 
winches at the bases of the frames. By winding upon 
one of these winches, and unwinding from the other, 
the carriage is traversed from side to side; by winding 
or unwinding upon one only, the weight is raised or 
lowered. 

The wheels of the frame are revolved by winches and 
pinions which engage toothed wheels. 


Overhead Steam 


Trav’el-ing-der’rick. One mounted on a car- 
ri (See TRAVELING-CRANE.) The crane differs 
from the derrick in the construction of the frame. 
See CRANE; DERRICK. 

Trav’el-ing-forge. The wagon, with its tools 
and stores, which accompanies a battery of field- 
artillery for the purpose of repairs. See BATTERY- 
FORGE. 

Trav’/ers. A skeleton-frame which holds the 
bobbins of yarn, which are wound therefrom on to 
the warp-frame. See WARPING-MILL. 

Trav’erse. 1. (Fortification.) A short embank- 
ment of earth thrown up to intercept an enfilading 
fire. They are placed on the terreplein, between the 
guns on the banquette, in the covered way, before 
the door of a magazine, or wherever there is room 
and their protection is necessary. See BASTION. 

2. (Ordnance.) The horizontal sweep of a gun to 
command different points. 


Traveling - Crane. 


3. A barrier or sliding-screen. 

4. (Architecture.) An elevated gallery or com- 
municating loft in a building. 

5. (Nautical.) a. The zigzag course of a ship. 

b. To brace a yard aft. 

6. (Carpentry.) To plane across the grain of a 
board. 

Trav’erse-board. (Nautical.) A circular board 
marked with the compass-points, and having holes 
and pegs to indicate the course by which the ship 
has been sailing. 

It is used for recording the courses run during a 
watch. 

Trav’erse-cir’cle. 1. (Fortification.) <A circu- 
lar track on which the chassis traverse-wheels of a 
barbette carriage, mounted with a center or rear pin- 
tle, run while the gun is being pointed; the arran 
ment enabling it to be directed to any point of the 
horizon. In permanent fortifications it is of iron, 
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and is let into the stone-work ; in field-works it is! 2. (Railway.) A platform on which cars are 

frequently made up of pieces of timber mi- | shunted from one track to another in a station, being 
\ tered together and imbedded in the earth. | carried across instead of run out and switched. See 
~~ 


TRAVERSER, 

Trav’erse-warp Ma-chine’. A form of bobbin- 
Gs /net machine, so called from the warp traversing in- 
stead of the carriages. Principally used for spotted 

lace, blond edging, and imitation thread laces. See 

BosBINET ; LACE. 

Trav’ers-ing-bed Plan’er. (Wood-working.) 

A planer in which the bed carrying the work is 
' caused to traverse beneath the revolving cutters, in- 
_ stead, as is usually the case, of the work being ad- 
vanced over the stationary table (Fig. 6627). See 
also PLANING-MACHINE, Fig. 3796, page 1728. 

. | Trav/ers-ing-el/e-va'tor. See TRAVELER, Fig. 
4, 6620; and Hay-ELEvarTor, Fig. 2449. 

. Trav’ers-ing-jack. «a. A jack used for en- 
gines or carriages upon the rails. 

It is adapted for raising and then drawing 
(Fig. 6628). 

The screw-jack a is 
bolted to the plank 
c, at the other end of 
which is fixed the 
rack g, in which the 
toe of the strut / ad- 
vances as the screw 


, ——— } $A isclevated. The strut 
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Fig. 6626. él 


Ordnance- Crane. 


2. (Nautical.) A metallic circle let into the upper 
deck of a war-vessel for the wheels of a pivot-gun 
carriage to traverse on. = is 

Trav’/erse-drill. 1. A drill for boring slots. f a) ( ee ee works = sont in 
It or the work has a lateral motion after the depth C2 . Db. tts object ri IR sete 
18 attained. : ? — eo hak the screw of the 

2. One in which the drill-stock has a traverse- a 
motion for adjustment, as in the figure following. 

The machine (Fig. 6625) is specially adapted for 
drilling the pin-holes at both ends of links for sus- 
pension-bridges at the same time, so as to secure CGS 
perfect uniformity in the distance between them. tise 
The standards a a which support the boring-apparatus slide 
in the bed 4, enabling them to be adjusted to the required 
length. The links are put in place on one side of the ma- 
chine, and when done removed at the other. The driving is [. 
effected by horizontal belts passing over guide- : 
pulleys and around a drum on the spindles. as a 

Trav/ers-er. (Railway Engineering.) 
A device to shift a railway car or loco- “=== 
motive from one line of rails to another : = ae 
line parallel thereto. It is a platform Traverse-Saw. 
supporting a section of the line of rails, 


and supported on wheels, which traverse on a trans- some hier cir when the load is drewn forward on the alll 
j , piece y the ration 0 é lever, whic as m in 
verse line of rails at a lower level. the tack A; antl 46 ie Sar eee Sets ‘ie alg x te 


Trav/erse-saw. A cross-cutting saw which | plank c. 
moves on ways across the piece (Fig. 6626). b. A lifting-apparatus, the standard of which has 
Trav/erse-ta’ble. 1. (Nautical.) A table by | ¢ movement on i bed, enabling it to be applied to 
means of which the difference of latitude and de- | different parts of an object or used for shifting ob- 
parture aha fone to any given course and dis- jects horizontally without moving the bed. 
tance may be found by inspection. In that illustrated (Fig. 6629), the lifting movement is effected 


It contains the lengths of the two sides of a right-angled tri- | by hydraulic power, and the traverse is imparted by means 
angle, usually for every quarter of a om of angle, and for all of a tenis Seite through a nut in the foot of the Mery 


lengths of the hypotenuse from 1 to f and turned by a lever provided with a 
Fig. 6625, : <a </ 
a is 


pawl, which turns a ratchet on the end of 
the screw-shaft. 


Trav/ers-ing-plate. (Ord- 
nance.) A plate at the hinder part 
of a gun-carriage where the hand- 
spike is applied to traversing the 
plece. 

Trav/ers-ing-plat/form. (For- 
tification.) A platform provided 
for guns which are pivoted so 
as to sweep the horizon, ora 
part of it. 

The chassis has a pintle 
in front, and the rear por- 
tion has wheels, which trav- 
erse a curved track as the 
- gunandits chassis are moved 
Double Traverse- Drill. around by handspikes, 
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Fig. 6627. Trav'is. A confining frame for un- 
ruly horses while shoeing. 
wl. A net dragged Fig. 6630. 

along the sea-bottom to 

ather forms of marine life. 
it is a dredge, and is made of 
heavy and coarse 
materials for 
oystermen, and 
of various kinds and sizes for natu- 
ralists in search of the more re- 
mote varieties of ‘‘ all that passeth 
through the paths of the sea.” 


a is a trawl with a beam ten or twelve 
M\ feet long, to the ends of which are affixed 
¢™\curved iron shoes or runners. From it de- 
SF) ee pends a funnel-shaped net of Tyaversing- 
perhaps thirty feet in depth, Pulley. 
weighted by a string of leads 
on the forward lower edge. These weights 
and that of the runners are sufficient to 
: sink the trawl, and it does not usually need 
—— : an extra weight in front, on the drag-rope, 
Traversing- Bed Planer. as does the dredge. Projections or webs 
proceeding from the inside of the net, called 
Trav’ers-ing-pul'ley. A pulley so arranged as _ pockets, serve to prevent fishes captured in the net from getting 


» out by the route that they go in. 
to traverse upon a rope or rod. b is a bag-net with distending hoop, used for catching floating 


It is used in communicating | creatures. 


wy 


Fig. 6628. by a rope between a stranded isa dredge, the front of which is a rectangular frame of 
: iron, about two feet by eight inches, the long sides extending 
ship and the shore. forward as scrapers, the short sides furnishing points of attach- 


_ In conveying bricks or build- ment for handles. This frame forms the mouth of a fine 
ing-materials on to a scaffold | meshed net about four feet long. Over the net a canvas bag, 
SS a oF building. open at the bottom, is extended, which serves to protect the 
In conveying freight upon | Fig. 6681, 

a track wire | 


—_ (see WIRE-| 
<P ROAD),—a | 
TTS BEE mode which 
pee SS LSS ASE SES SST eae SY has lately 
Traversing-Jack. come into use. 

In convey- 


ing to a part of the barn or mow a load of hay lifted 
by a horse hay-fork. See HoIsTING-MACHINE. 3 ) 

In supporting barn BJ RANA 
and warehouse doors, Fig. 6629. Ww, 
which slide open in- - 
stead of oscillating on 
hinges. 

The pulley is ar- 
ranged to run upon a 
rope, rod, or wire, the 
object to be conveyed 
being suspended there- 
from. 


In the illustration, Cap- 
tain Manby’s pulley is 
shown. It is capable of 
being opened, so as to be 
placed over the rope in- 
Btead of reeving the rope 
through it. It was designed 


- 
LACT 7. WE? 


Traversing-Jack. 


for the Captain’s life-saving apparatus, in which a cradle is 
made to traverse on a rope stretched between a stranded ship 
and the shore. 

In cases where the pulley is not liable to be unshipped, 
the pulley-block may have one cheek cut away like a snatch- 
block, to allow it to be placed in running order upon the 
rope. 

Trav’ers-ing Screw-jack. See TRAVERSING- 
JACK, 

Trav’er-tine. A calcareous tufa, used for build- 


ing ; also ground to form a hydraulic cement. 
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TRAWL-BOAT. 


TREAD-WHEEL. 


net from injury while it is dragged over the rocks. To bring | 
the scrapers down to their work, a weight of about 20 pounds is | 
fastened on the drag-rope about one or two yards in advance of 

the dredge. The drag-rope is tied directly to one of the handles, | 
but is attached to the other only by a light line. 


bed all the strange forms of life that adhere to the bottom ; | 
they are simply scraped up by this contrivance, and, with a_ 
great quantity of mud, are caught in the net behind the frame. 
d is the rake-dredge, whose mouth is preceded by an iron bar 
parallel with it, and bearing a set of sharp-pointed teeth ca- 
ble of tearing up Neptune's stubbornest glebe. The “ rake ”’ 
essentially a harrow ; its especial use is in the case of bottoms 
of very tough mud or clay, where it is desirable to unearth the 
animals which are partly imbedded. Such bottoms are 
frequently so serrated with the tough tubes of marine worms as 
to make the work of the ordinary dredge unsatisfactory: the 
rake-dredge readily tears through these tubes. 
¢ are tangles or mops of hemp attached by chains to a bar | 
which has runners and a towing cord. The tangles are used to | 
pps sinall, delicate, or spinaceous forms of marine life. See — 
ANGLES. 


Trawl-boat. (Nautical.) One used in fishing 
with trawl-nets. 

Trawl-net. See TRAWL. 

Trawl-roll’er. A roller 
having a number of grooves 
cut in its periphery, and 
attached to the side of the 
wherry or dory, and over 
which the trawls are drawn 
into the boat. 

Trawl-warp. A rope 
passing through a_ block 
and used in dragging a_ 
trawl-net. 

Tray. A flat receptacle 
for handing glasses, dishes, | 
and what not. Known by. 
names indicating material | 
or purpose, as 

Papier-maché, 

Tin 


Silver. 
Also known as a waiter, or salver. 
The xcorn decrvomopos was the Greek dinner-tray. | 


Fig. 6633 is a machine for making oval trays or bowls of wood. | 
The block to be cut into trays being secured to the carriage — 
when in a horizontal position, the lever is placed against the 
wheel so that one of the pins thereon will catch it as the wheel | 
revolves. As the pin strikes the lever, the carriage is started, | 
and guided by the ends of the guide-pin in guide-way grooves. | 

The block is turned through an are against the | 
saws, after passing which the carriage is disconnected | 
by the lever and let-off. 


Tea. 
Traw!l- Roller. sre 


Tread. 1. (Curpentry.) The flat part of a step. 
The vertical part is the riser. 
2. (Shipwrighting.) The length of a ship’s keel. 


ners of a sled. 
b. The bearing surface of a wheel. 
4. (Lathe.) The upper surface of the bed between | 
the headstock and the back center. . 


lent to a vertical ascent of 32 feet. 


———— 


employed in some dairies to turn the barrel- 
| the vertical dashers of plunger-churns. 


5. That part of the sole of a ‘boot or shoe which 
touches the ground in walking. 
6. (Fortification.) The top of the banquette, on 


which the soldiers stand to fire. 
The open iron frame acts as a scraper, and lifts from their | 


7. (Railway.) a. The part of a car-wheel which 
bears upon the rail. 

b. The part of a rail upon which the wheels bear. 

Tread/le. (Machinery.) <A foot-lever connected 
by a rod to a crank to give motion to a lathe, sew- 
ing-machine, circular saw, or other small mechanism. 

In Stewart's adjustable treadle for sewing-ma- 
chines, the center of motion of the foot and the axis 
of the treadle coincide. There is scarcely any mo- ' 
tion of the knee. 

A treadle is distinct from a pedal, whose use is in 
musical instruments to raise a damper, open a valve, 
work a bellows, or what not, and is not designed to 
produce a rotary motion, 

Tread-mill. A wheel driven by the weight of 

srsons treading upon the steps of the periphery. It 
is usually employed in prisons, where it forms the 
‘*hard labor” of persons convicted of crime. 

The usual form is a wheel 16 feet long and 6 in diameter, 


_ several such wheels being coupled together when necessary for 


the accommodation of the prisoners. The circumference of 
each has 24 equidistant steps. Each prisoner works in a sepa- 
rate compartment, and has the benefit of a hand-rail. 

The wheel makes two revolutions per minute, which is equiva- 
The power may be utilized 
in grinding grain or turning machinery. 

The tread-mill is a feature of English prison discipline, and 
sometimes is not revolved to any useful effect, a brake being 
simply attached to the axle, forming a seat for the overseer, who 
graduates the work or speed by moving toward or from the 
outer end of the lever. 

Our transatlantic cousins have an idea, their surplus of labor 
being so great, that it is poor economy to make prisoners work 
to any useful end, as it takes employment from the hands of 
workmen outside, and sets them to stealing, or sends them to 
the poor-house. The same idea is becoming current here. 
‘* There is something rotten in the state of (Denmark ? ) ”’ 

It need hardly be said that the labor comes rather unevenly 
upon the sick and the well, the weaver and the plowman, the 
fat and the lean, he that is ‘‘ as subject to heat as butter, a man 
of continual dissolution and thaw,’ and he that ‘‘ has a lean 
and hungry look.’’ See TREAD-WHEEL. 

The tread-mill was a Roman institution, and was used for 
raising water by the work of condemned criminals. 

The Chinese also use it to irrigate lands. It was introduced 
into England as a means of prison discipline by Cubitt, 1817. 


Tread-wheel. <A wheel turned by men or ani- 
mals, either by climbing or pushing with the feet. 
The tread-mill, formerly 
used as a means of pun- 
ishment. 

In Fig. 6634, it is shown em- 
ployed for raising water. The 
rope is wound directly around 
the axle, and has a bucket at 
each end; these are alter- 


Fig. 6634. 


Tread- Wheel. 
nately raised and lowered by reversing the movement of the 
wheel. 


In Fig. 6635, from Agricola, also a water-raising device, the 
wheel is horizontal, and turned by pushing. A crown-wheel 


and rundle are interposed to rotate the axle carrying the bucket- 
3. (Vehicle.) a. The bearing surface of the run- | a 


. Agricola (Ger. Bauer, peasant) died at Chemnitz, 1555. 
A form of tread-wheel in which animals walk inside of a 
large wheel is used in pumping from the deep well of Caris- 
brook Castle, England; turn-spit dogs were formerly used in 
turning the spit upon which meat is roomnes and dogs are 
urns or agitate 


TREBLE-BARREL PUMP. 


Fig. 6635. 
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Treb’/le-bar’rel Pump. A pump having three 
barrels connected with a common suction-pipe. The 
pistons are operated by a three-throw crank, the 
cranks being set at angles of 120°, so that each piston 
is always at a different part of the stroke from either 
of the others, and a continuous flow produced. 

Treb'le- block. 
(Nautical.) A block 
with three sheaves ; 
ordinarily used as a 
purchase-block. 

Treb’le-cyl/in- 
der Steam-en’- 
gine. (Steam.) An 
engine having a pair 
of large cylinders for 
the continuation of 
the expansion, one 
at each side of the 
small cylinder. 

In the usual arrange- 
ment, the piston of the 
central small cylinder 
-s\ drives one crank, and 
———= those of the two lateral 
large cylinders drive a 
pair of cranks pointing 
the opposite way to the 
middle crank. Half the 
work being performed 


by the middle cylinder, 
and the other half being 


Fig. 6636. 


Treble- Barrel Pump. 
the lateral cylinders, 
brings a balance of pressures upon the shaft. See THREE-CYL- 
INDER STEAM-ENGINE. 
Treb'le-shov’el Plow. One 
having three shares. A form of 
cultivator. 


Treble- Tree. 


Treb’le-tree. (Vehicle.) A 
whiflletree for three horses. An 
equalizer. 

In Fig. 6637, the draft may be equally 
apportioned among the three horses if they are of equal energy 


and strength, but either of the outside horses may be favored 
by shifting the pivot-bolt of its double-tree. 
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equally divided between | 


TREE-IRONS. 


Fig. 6638. 


Three- Horse Equalizer. 


In Fig. 6638, the third whiffletree is attached to a cord which 
runs around pulleys on the splinter-bar and tongue, and con- 
nects to the long end of the splinter-bar, to equalize the 
draft on its two ends. 


Tre/buck-et. 1. A warlike engine formerly used 
for hurling stones. A heavy weight on the short 
end of a lever was suddenly released, raising the light 
end of the longer arm containing the missile, and 
discharging it with great rapidity. 
2. A kind of balance used in weighing. 
Tre-chom’e-ter. An odometer for vehicles, 
Tree. A generic name for many wooden pieces in 
machines or structures. 
1. (Vehicle.) a. The bar on which the horse or 
horses pull, as single, double, treble, whiffle, swingle 
trees. 
b. The azle; also known as an aaletree. 
2. (Harness.) The frame for a saddle; a saddle- 
tree, harness-tree, gig-tree. 
3. (Shipbuilding.) A bar or beam in a ship, as 
chess-tree, cross-tree, rough-tree, trestle-tree, waste- 
tree (which see). 
4. (Milling.) The bar supporting a mill-spindle. 
See f, Plate XXII. G. 
5. A frame on which a boot-leg is distended ; a 
boot-tree. 
| Tree-coup/ling. A piece uniting a single to a 
_ double tree. 
In Fig 6639, a ball is in- 
| troduced through an open- 
ing in the thimble which 
‘clasps the mid-length of | 
the single-tree and then 
takes its seat in the frus- 
_tum of a sphere which 
forms the other portion of 
the universal joint. The 


neck is attached to the 
double-tree. 


Tree-dig’ger. 
(Agricultural.) A kind of double plow employed in 
nurseries for cutting off the roots of trees which 
have been planted in rows. It : 
divides the earth at a certain 
depth below the surface, and 
at a determinate distance on 


Tree- Digger. 


each side of the rows, to permit the tree to be readily 
removed from the soil. 

_ Tree-ir'ons. (Vchicle.) The irons connectin 

| single to double trees, or the latter to the tongue 


TREENAIL. 
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the vehicle. Also the hooks or clips by which the 
traces are attached. 

Tree’/nail. (Shipbuilding.) A cylindrical pin of 
hard wood used for securing planking to the frames, 
or to each other. Teak (Tectona grandis), a 
tree of India and Burmah, is much esteemed for this 
purpose, as it shrinks little and has no acrid juices 
to rust bolts. Oak is also much used. 


Treenails are from 1 to 19 inches in diameter. 

Compressed treenails are made by driving the steamed tree- 
nail pe iets a tapering steel tube, so as to reduce them to 2/, 
of their original diameter. 

(Old English, treen, 


The original words mean wooden nail. 
wooden.) 

They are tightened by wedges driven into each extremity. 

Tree-pro-tect/or. A device put around a tree 
to deter insects which crawl up the tree and bark. 

Various means are tried, especially to stop the 
curculio (Conotrachelus nenuphar), a particularly en- 
ergetic nuisance. 

Fig. 6641 has a fluid-containing trough, situated at the upper 


end of a tubular support which rests upon the ground at its — 


Tree- Protector. 


Tree- Protector. 


Fig. 6642 has a pair of semi-annular troughs, united by clamps 


Tree-re-mov’er. A truck used for transplant- 
ing trees of considerable size. It is so constructed 
as to be readily taken apart and put together, so 
that it may be brought centrally over the roots of 
the tree with its frame surrounding the trunk, 
and is provided with ten sling-chains for raising the 
temporary platform placed beneath the roots, by 
which the tree is lifted out of the ground. 

A circular trench is dug sufficiently wide and deep to include 


the roots, and within this circle the earth is carefully removed, 
peiiags a quadra mass, as shown below, somewhat longer 


ngular 
Beneath this in a longitudinal direction a trench 
is dug to receive two stout poles a, over which is placed a stout 
plank 6. A strong chain is then passed over the poles at each 
rat and by means of the screw-jack at the front of tt 
the 
the 


the carriage 
les and board are lifted so that the latter bears against 


tom of the clod of earth. Two channels are then cut at 
the ends to receive the boards cr, 
and two others at the sides for the 
boards d d. Litter is then stuffed 
in with a spade between the planks 
and the |, so that it may have 
a firm bearing on the platform when 
raised, Guy-ropes are attached toa 


Fig. 6644. 


Tree- Protector, Tree- Protector. 


collar as high upon the tree as B scapes oy and the tree with 
the mass of earth attached to the roots is lifted clear of the 
ground by turning the jack-screw. It is then conveyed to the 
rs where a pit has been prepared to receive it, is lowered into 
place, and the carriage taken apart and removed. The pieces 
composing the platform are then withdrawn, the necessary fill- 
ing in with earth around the roots done, and guys carried out 


so as to embrace the tree, to which it is slung by a flexible and attached to pieces of wood buried in the earth, or in other 


band. 

Fig. 6643 has a suspended trough, also full of water. 

Fig. 6644 has a pair of frustums which together form a trap 
and trough. 


t ; 
' ie i 
LR / 


lar blade, to remove old bark and moss from trees. 
Also used in gathering turpentine. 

Treflle. (Fortification.) A mine with three 
chambers, like a trefoil. 

Treil/lage. (Husbandry.) A light frame of posts 
and rails to support espaliers. A tred/is. 

Treil’'lis. coarse kind of quilted linen. - 

Trel'lis. 1. A gate or screen of open-work ; lat- 
tice-work either of metal or wood. 

2. (Husbandry.) A support for vines, creepers, 
or espaliers. Used especially for grapes, hops, and 
ornamental climbing-plants. 

Structurally, they may be posts or poles, isolated, grouped, 
or connected by wires or slats, — poles with branches or with 
fan-shaped or pyramidal tops; posts with wires on horizontal 


———— 


Tree-scrap’er. A tool hare, usually a triangu-| 


convenient manner, if necessary for the temporary support of 
the tree. A smaller machine of the kind has but one front 
wheel, and is operated by a lever and ratchet windlass. 

also TRANSPLANTING-APPARATUS. 
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Tree-Remover. 
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slats, and resembling fences or walls ; screens or walls of slats, 
or wires forming panels of network between posts; devices 
consisting of arbors, covered paths, or extended overhead net- 
work, forming a ceiling of vine-supporting trellis; arrange- 
ments of posts and slats for espalier apple, cherry, pear, quince, 
or for other trees, known in England as wall-fruit, from the 
fact that such are nailed fan-wise against walls to conserve the 
heat and enable the fruit to ripen in a latitude north of Quebec. 
Such trees are the apricot, peach, and nectarine, most of which, 
if not all, came from Persia. 

Smaller trellises, for garden work, are network frames, for 
tomatoes, peas, and many ornamental climbers; cylindrical, 
pyramidal, columnar, or fan-like trellises for climbers. 

Special devices are formed for permanent ground-sockets with 
shifting poles. For upper structures, hinged so as to be laid 
down on the ground to be covered up with matting or straw for 
winter protection of tender grapes, or covered with earth as 
practiced by General Worthington of Chillicothe, Ohio, with 
his fig-trees. Other devices are for anchoring posts, or staying 
them with guys, or straining the wires of the trellis ; guards to 
keep insects from climbing posts ; claw bars and jacks for pull- 
ing posts and poles. 

The devices are numerous in each specific line, and we must 
be content with this mere hint of the direction of invention. 


Tre/loob-ing. (J/ining.) See Tossine. 

Trem/o-lo. (Music.) A pulsative tone in a 
wind instrument produced by a variation in the 
volume of air admitted from the bellows. It is pro- 
duced by a fluttering valve which commands the air- 
duct. 

Tre’nail. A wooden pin employed in certain 
situations in preference to iron or copper bolts. See 
TREENAIL. 

Trench. 1. (Fortification.) An excavation to 
cover the advance of a besieging force. It generally 
proceeds in a zigzag form, connecting the parallels 
and advanced batteries, and is 6 to 10 feet wide, 3 
feet deep, the earth excavated forming a parapet on 
the side exposed to the fire of the fortress. 70 miles 
of trenches were excavated at Sevastopol. See Ap- 
PROACH ; ZIGZAG. 

The approach to fortified places by trenches or parallels was 
used by Mahomet II. They were mentioned, however, by 
Ceesar in the siege of Marseilles; by Diodorus Siculus in that 
of Agina; by Livy; and are represented on the column of 
Trajan and arch of Severus. 

2. A ditch for drainage. 

Trench-cart. (Fortification.) A cart adapted 
to traverse the trenches with ordnance, stores, and 
ammunition. 

Trench-cav-a-lier’. (Fortification.) A high 
parapet made by the besiegers upon the glacis to 
command and enfilade the covered way of the fort- 
Tess. 

Trench’er. A wooden platter. 
the Romans. Made of sycamore or maple. 
cissorium of the Middle Ages. 

Trench-plow. A ditching-plow. 

Trend. 1. (Nautlical.) a. The thickening of an 
anchor shank as it approaches the arms. It extends 
upward from the throat a distance equal to the 
length of the arm. | 

b. The angle formed by the line of a ship’s keel 
and the direction of the anchor-cable. 

2. (Fortification.) The general line of direction 
of the side of a work or a line of works. 

Tre-pan’. 1. (Surgical.) A crown saw used 

rincipally in’ removing portions of the skull. 

“he trephine is an tainioted form. See TREPHINE. 

One boring instrument of the Romans was the trypanon, 
whence our name ivepan. Whether it was really a crown- 
saw does not clearly appear. 

2. (French.) A workman’s name for the steel 
at the foot of a boring rod. T'repang. 

A trepan in the Belgian section of Machinery Hall, Centennial 
Exhibition, Philadelphia, 1876, was 10 feet in length of face, 


and weighed 10 tons. It was rotated 6 inches after each stroke, 
and dug a hole 10 feet in diameter. 


The quadra of | 
The | 


[| 
“a | 


Sand buckets and claws | 


_ followed the former to enlarge the hole, which was then tubed 
| with cast-iron sections. 
- Tre-pan’/ning. (Brush-making.) The tufts or 
‘bristles are drawn into the holes in the stock by 
means of wire inserted through holes in the edge, 
which are then plugged, concealing the mode of 
operation. 

Tre-pan’ning-el’e-vat/or. (Surgical.) e, Fig. 
6647. Also known as a lenticular knife. A lever 
for raising the portion of bone detached by the 
| trephine. - 
| e-phine’. (Surgical.) An instrument for tak- 
ing a circular piece out of the cranium. It isa cylin- 
drical saw, with a cross-handle like a gimlet and a 
center-pin (called the perforator), around which it 
revolves until the saw has cut a kerf sufficient to 
hold it. The center-pin may then be retired. ~ 


ab, Mott’s socket-handled trephine and handle. 
c, Galt's conical trephine. 

d, antrum-drill. 

e, trepanning-elevator. 


Fig. 6646. 


] 


Trepang. 


| The trephine is sometimes worked by a revolving brace like 
_ that of the carpenter. and has even been socketed upon a stem 
' with three legs, and turned by one hand while the socket is 
| held by the other. 

| The trephine for the antrum (d) is a small crown-saw set in 
the end of a handle. It is used for entering the antrum through 
| a tooth-socket. 

Trepanning instruments were used by the ancients ; Hippoc- 
rates (d. 357 B. c.) gives directions for their use, and refers to 
the operation as widely known. It was in t repute among 

| the Greeks and during the Middle A Fabricius ab aguapen- 
dente is referred to as an improver of the instrument. 
The Kabyles of Africa practice the operation by making four 


/ 


Trestle for Scaffolding. 


removed the mud and large stones from time to time; the in- , kerfs in the shape of a square; the eight overlapping extremi- 
strument being intended to work in water and dispense with a | ties of these kerfs show unmistakably the nature of the opera- 
caisson. A second reamer, 15 feet face and weighing 15 tons, | tion among the native African surgeons; the same marks are 
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present in some ancient Peruvian skulls presented by Mr.) Tre-phine’-saw. A crown-saw. A cylindrical 


Squier to the Authropologica! Society. pags: = ane é au : 
The native surgeons of the South-Sea Islanders trepan by lay- | 5# with a serrated end, to make a circular kerf by 


ing back a flap of the scalp and scraping away the skull until | the rotation of the saw on its longitudinal axis. See 
an inch in diameter of the dura mater is exposed. This is sup- | TREPHINE. 
posed to let out the demon of vertigo or neuralgia. Jupiter was | TTres/tle. 1. A beam or bar supported by diver- 


gent legs. It is com- 
monly used by car- 
== <= ==. | penters to support a 
«ei ee =| board while being 
_— == == = | sawed, or work while 
being put together, 

asadoor. <A horse. 
The relation of the 
eo | horizontal piece and 
mete Bale ssaseer _, oblique supports has 
\ i mer caused various kinds 


‘ 
— 
/ 


Fig. 6649. 
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ie, of structures to be 
Wie Named from it. 
Yee, = T'restle- work of 
wy bridges consists of 
& vertical posts, hori- 
zontal stringers, 
oblique braces, and 
cross-beams, 
i Trestie-trees of a 
ship’s mast are hori- 
zontal timbers which 
support the tops. 


In the trestle and 
scaffold-supporter (Fig. 
6648), the legs B B, con- 

) necting-bars A A’ D D’, 
Lyman Viaduct, Pacific Railway. and braces E E, are each 
in two parts, sliding past 
cured of a headache by a blow of Vulcan's hammer, and Minerva each other in collars, and fixed in any position by set-screws, 
sprang from the opening. So the Feejee and the Hgean seas rendering the devices adjustable as to length and hight. 
met Rake oe oa 2. The frame of a table. 

e most wonderful (?) story of skill in surgery connected w he es : wee : " 
cranial contusions is related by Ellis, the traveler in Oceanica 3. (Engineering. ) , A road-bed Pd stringer | sup 
and Polynesia. ‘It is related, although I confess I searcely | ported by posts or pillars and framing in the inter- 
believe it, that on some oceasions {in the Society Islands), ivals. See Truss > LATTICE. 

— ove > rg been injured as well as the bone, they | Fig. 6649 is the Lyman Viaduct on the Pacific Railway. 

the iiju ken _ Fig. 6660. 

the red portion sao9gEET ——— 

of the brain, and, WANN 
havinga pig ready, tec. 
have killed it, [ears 
taken out the pig’s # Se 
brains, put them 
in the man’s head, 
and covered them 
+: i (Exits, Vol. 
Il. page 343.) Re- 
sult not stated. : 

The article 
“Cranial Amulets,”’ 
by Dr. Bertillon, 
in ‘la Nature,” 
gives some curious 
particulars in re- 
gard to the prac- 
tice of trepanning 
among the people 
of the Stone Age in 
Western Europe. 
He particularly no- 
ticed some skulls 
from the dolmens 
of Lozere, by Dr. & 
Pruniéres of Mar- i= 
vejois. The orifices 
were frequently 
about the size of a 
silver dollar, and 
were evidently 
made during life, 
as the edges were 
cicatrized, and in 
some cases thesub- F 
stance was entirely 
restored. 
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Perforated skulls [RRR RURi aise eno De Ske Sa cere eS Oe 
have also been faa be ae SEE * Sasa ReAceat SS 
taken from ancient —XQeiNMEE Meee Spake = ——— Say Rt RAINS al 
Peruvian — graves UPS oR aaae pore) RE ny aera Ss SE \ Ne Behe; 


and from the Ca- 
nary Islands. 
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Fig. 6650 shows the Comba Scura Bridge, on the Mt. Cenis 
Railway, spanning a picturesque ravine in a spur of the Pied- 
montese Alps. It crosses at a hight of 395 feet above the bot- 
tom of the valley, and has a span between the abutments of 
185 feet 2 inches. 

4. (Leather.) The sloping plank on which skins 
are laid while being curried. 

5. (Founding.) In making loam cores on per- 
forated barrels, the latter are made to revolve slowly 
by hand in V’s of various sizes cut in the upper edge 
of a pair of iron trestles. From trestle to trestle the 
loam-board lies, the whole arrangement constituting 
a crude sort of lathe, but one sufficiently good for 
the purpose. 

Tres'tle-board. The architect's designing-board. 
Formerly supported on trestles. 

Tres'tle-bridge. (Engineering.) One in which 
the bed is supported upon framed sections which 
rest on the soil or 
river-bed. A mili- 
tary expedient, or 
one used in con- 
structing works of 
a temporary char- 
acter. The one 
shown in Fig. 
6651 isunderstood 
to have been used 
in making roads 
over the Southern 
marshes and riv- 
ers; notably where 
the ‘* swamp-an- 
gel” off Charles- 
4ton poured her 

notes. See TREs- 

TLE. 

Tres'tle-tree. (Nauwtical.) (Pl.) Horizontal 
fore-and-aft timbers, resting on the hounds and se- 
cured to a lower mast or topmast on each side below 
the head. They serve to support the cross-trees and 
the top, if any. 

Tres’/tle-work. A viaduct or scaffold supported 
on D he and with braces and cross-beams. 

e'vat. A weaver's knife for cutting the loops 
of velvet pile. 

Trev’et. A three-legged stool ; a ¢rivet. 

Tri/al-bit. (Saddlery.) <A skeleton-bit used to 


Trestle for Bridges. 


determine the exact width of the horse’s mouth, | 


also the breadth as well as the hight of the port. 
Tri/al-jar. A tall glass vessel used for contain- 
ing liquids to be tested by the hydrometer. The 


mouth is hia enlarged, to prevent capillary 
adhesion of the hydrometer. 

Tri/al-square. A fest-square ; a ¢ry-square. 

Fig. 6653 is a square for testing an edge which is not straight, 
having a set of slides which may be considered ordinates. One 
arm of the square has two parallel blades inclosing slotted 
pieces, which have a motion within certain limits transversely 
to the said arm, and which rest against the work and indicate 
its outline along the upper edge of the square. 

Tri/an-gle. 1. (Music.) An equilateral bar of steel 
suspended by one angle and having an opening at 


one of the lower angles, so that the legs are of un- 
equal length. It is struck with 
a small rod, and is sometimes 
introduced in brilliant musical 


assages. 
j Possibly the shalisbim of the 
Hebrew Scriptures. 

The triangulum of the Ro- 
mans. They had several forms 
of metallic instruments of per- 

cussion ; the cymbalum plates, Trial- Square. 
-used in pairs ; kKymbala of the . 
Greeks ; the crotala and crusmata, kinds of casta- 
nets; krotala of the Greeks; the sistrum, which 
had jingling rods; the ¢intinnabula, or bells in a 
frame ; the crepitaculum, a hoop with rings. See 
| list of PERCUSSION-INSTRUMENTS on page 1501, and 
under each head there noted. 


Fig. 6653. 


2. (Drafting.) A three-cor- Fig. 6654. 
nered straight-edge, used in con- 
junction with the T-square for ISX S IN 
drawing parallel, a igs come 
or diagonal lines. It has one Triangles. 


right angle, the two others bein 
each of 45° (6), or one of 30° and the other of 60° (a). 

3. (Building, etc.) A gin formed by three spars. 

A staging of three spars. 

| 4. (Pottery.) Asmall piece of pottery, placed be- 
tween pieces of biscuit ware in the seggar, to prevent 
the adherence of the pieces when fired. 

5. A frame of three halberds to which a person is 
(was) lashed to undergo military punishment. 

Tri-an’/gu-lar Com’'pass-es. A compass having 

| three legs, two opening in the 
usual manner, and the third turn- 
ing round an extension of the cen- 
tral pin of the other two, besides 
having a motion on its own central 
joint. 

By this instrument three points 
may be taken off at once, and it is 
very useful in constructing maps 
and charts. 

Tri-an’gu-lar File. The ordi- 
nary, tapering hand-saw file of tri- 
angular cross section. Also known 
as a three-square file. | 

Tri-an’/gu-lar Lev’el. A light 
frame in the shape of the letter A, 

and having a plumb line which Triangular Com- 
determines verticality. igmees, 

It is used in leveling for drains. One leg being placed on a 

driven flush with the surface of the soil, the other leg is 
rought round till it touches the surface in another place; here 
another peg is driven. The inclination, say half an inch in the 
span of the frame, being determined, a peg is 
driven at the second station, half an inch Fig. 6656. 
below the level at that point. This gives 


another point of departure, and the process 
is a repetition of the former procedure. 


Tri-an/gu-lar Scale. Used by 
draftsmen and engineers for laying 
down measurements on pa r. Each-_ 
edge is differently divided, giving a Triangular 
variety of scales to select from. The Level. 
rule being laid flat on the paper, the 
distances required to be laid down can at once be 
pricked off, dispensing with the use of dividers. 

They are commonly made of boxwood, but some- 
times of metal silver, or nickel plated, or of steel. 

Tri-at'ic Stay. (Nautical.) A rope connected 
at its ends to the heads of the fore and main mast, 
and having a thimble spliced to its bight for the at- 
tachment of the stay-tackle, by which boats, heavy 
freight, and speck are hoisted aboard. 

Trib/ble. (Paper-making.) A large horizontal 


Fig. 6656. 
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Fig. 6657. frame in the loft; It has a peace Tae gers omc ae _ rao ng 
or drying-room | * T-*4108re an eee ew be read to minutes of 
of a 2 thane Fig. are and the scale to 
having hairs or ona of am inels. 
7. e arrangement en- 
See ee ables the distance to be 


: : pricked off at the 
suspension of | same time the 


sheets of paper for ga angle is 

mnee Sere cote {ORS om — 
Triblet 10 6 

(Forging.) A) Tri’/go-non, or 


mandrel used in 
forging tubes, nuts, and rings, and for other pur- 
The nut having been cut from the bar, the 
1ole is punched and enlarged by the triblet, which | 
also serves as a handle while the nut is being finished 
on the anvil. In the case of a ring, the parts hav- | 


Tri/gon. A small ha 
or triangular lyre aoe 4 
by the ancients; the 
Assyrians, Greeks (¢ri- 
gonon), and Romans 
(trigonumy), 


Tri/labe. (Surgi- 


Fig. 6668. | cal.) An instrument 
(Gh used in extracting for- 
Triblet eign substances from the 


bladder. It has three 
fingers, which are ex- 
panded and contracted 
after the instrument is 
in sity. 

Trim’mer. 1. (Car- 
pentry.) <A joist into 
which others are framed 
or trimmed; as the 
hearth-trimmer of chim- 
neys ; stair-trimmers, into 
which the rough-strings 
of stairs are framed ; the 
tail-trimmers, which re- 
ceive the ends of floor- 
joists on the side of the 


ing been joined, the ring is fashioned and shaped on 
the triblet (tribolet, Fr. ). 

2. The mandrel in a machine for making lead-pipe. 

Trib/o-let. See TrisBver. 

Tri-bom/e-ter. An apparatus resembling a sled, 
used in estimating the friction of rubbing surfaces. 

Trib’ute. (Mining.) «a. Work performed in the 
excavation of ore in a mine ; as distinguished from 
tut-work, which is upon the non-metalliferous rock, 
asin sinking shafts and the driving of adits and 
drifts. | 

b. The proportion of ore which the tributer or 
workman receives for his labor. 

Trib’ute-pitch. (Mining.) The limited por- 
tion of a lode which is set to a ‘ pair” of tributers, 


beyond which they are not for the time being per- Trigonometer. chimney, when they can- 
mitted to work. not be inserted into the 
Tri/cing-line. (Nautical.) One for raising an wall on account of flues. 
object out of the way for head-room, or to stow it. 2. (Bricklaying.) Brick-trimmer ; a flat brick 
Trident. 1. A three-pronged spear formerly | arch, turned from the face of the chimney to the 
used by the retiarius in the gladiatorial contests, timber-trimmer to support the slab. See CHIMNEY. 
2. A three-pronged fish-spear. 3. A tool to pare or trim ; as, — 
Trig. A shoe for a wheel to ride on, in descend- Lamp-wick trimmer, Hog's-nose trimmer, 
inga hill. A form of brake. Welt-trimmer, Sheep’s-foot trimmer, ete. 


+ ger. 1. (Fire-arms.) A catch which, bein Hearige-trimmer, atlas aials 
retracted, liberates the hammer of a gun-lock. Boo | Trim/ming. (Shipbuilding.) The final shap- 
illustrations, Plates XVII., XVIII. ‘ing of ship-tunbers, ete., after the conversion or 
A hair-trigger is a duplication of parts ; the sup- | 
plementary trigger is released with very slight force, 
and liberates a spring which instantly retracts the 
main trigger from the sear of the hammer. Ms: 
2. (Shipbuilding.) <A piece of wood placed under 
a dog-shore to hold it up until the time for launch- 
ing. The dog-shore buts against cleats on the 
biigewh ys, and is knocked away when the signal is 
given for launching. .. 


Fig. 6660. 


. | 
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3. (Vehicle.) A catch to hold the wheel of a car- | (OK : 
riage in descending a hill. 
ger-line. The line by which the gun-lock 
of ordnance is operated. = 2ar3 
Tri‘glyphs. (Architecturc.) Ornaments repeated A Trimming- Machine. 
at equal intervals in the Doric frieze. Each triglyph /&j) 
consists of two entire gutters or channels cuttoa #9 


rough shaping has been 
accomplished. Also 
called ForminG (which 
see). 
Trim/ming-joist. (Car- 
pentry.) One into which a 
timber-trimmer is framed. 


right angle, called glyphs, and separated by their [@\\ 
interstices, called fermona, from each other as well ‘We a 
| 


as from two other half-channels that are formed at 

the sides. : 
Tri/gon. A triangular lyre. See TriGonon. <2 
Trigo-nom/e-ter. An instrument for plotting : 

angles and laying down distances upon paper, and| Trim/ming-ma-chine’. 1. (Metal-working.) A 

for solving problems in plane trigonometry by in- | species of lathe for trimming the edges of stamped 

spection. | hollow-ware, such as sheet-metal pans. The article 


pigneeaney Google 


TRIMMINGS. 
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TRIPOLI. 


is chucked on the rotating-head ; and while one por- 
tion of the edge is Suried off smooth by a cutter, a 
part already trimmed is turned over, forming a bead 
around the wire, by which the rim of the pan is 
stiffened. 

2. (Boot-inaking.) A machine for trimming the 
edge of uppers. 

Trim/mings. A general name for ornaments and 
fittings ; such, for instance, as those used on a har- 
ness, the hardware and similar fittings of houses, 
etc. 

Trim’/ming-shear. A machine for trimming 
wool borders on Coir, Sisal, and other mats. 

Tt has various adjustments: for width of border not exceed- 


ing ten inches, either straight or irregular ; and for thickness 
of material. 


Curtis and Marble’s Trimming- Shear. 


Trin’gle. 1. A curtain-rod of a bedstead. 


2. (Architecture.) <A little member over the Doric | 


trigly ph. 
‘glette. A pointed stick used in opening the 
cames of fretwork and diamond-paned windows. 

Trin’ket. (Nautical.) The royal or topgallant 
sail. The upper sail in a ship. 

Trip-ham’mer. A hammer tripped on its axis 
by the contact of cam, wiper, or tooth with the tail 
of the helve. 

The annexed cut is perhaps the earliest illustra- 


tion of the trip-hammer movement. It is from the | 


‘** Automata” of 
Hero, who lived 150 
B.c. The cut is | 
reduced from a curious folio edition 
of his works published in Paris, 
1693 ; a copy is in the Patent Office library. 
The old French form, the marteau frontal, was lifted by pro- 
anc arms fixed in a cam ring and falling through a certain 
-8pace by its own gravity. The ¢//t-hammer which succeeded it, 
instead of being raised at the front, had its tail depressed by a 


cam in the rear. Various modifications were known, as the ten- 
nant-helve and the belly-helve, but the steam-hammer and va- 


| Tious forms of drop and dead-stroke are rapidly superseding the 
pivoted helve. See list under Hammer; see also TILT-HAMMER. 
| The Cubberly trip-hammer, shown at the Chicago Exposition, 
1875, is said to run 200 strokes per minute, giving blows of any 
| degree of intensity. 

Trip/le-cyl'in-der En’gine. A steam-engine 
employing three cylinders. 

n one form it has three cylinders arranged at 
| angles of 120°, so as to act coincidently upon a three- 
throw crank. In the Thames River engines, one of 
| these cylinders is an wig cylinder. 

In Alden’s (patented, May, 1875), two small cylin- 
ders alternately receive steam at each revolution, 
and alternately exhaust into an auxiliary large cyl- 
inder, while their pistons are balanced by the ex- 
/haust steam. See also THREE-CYLINDER ENGINE. 

Trip’le-in’grain Car’pet. A carpet made of 

wool or worsted, dyed in the grain (before manufac- 
ture), and consisting of three webs interchangeably 
united, so that either of the three warps may be 
brought to the surface to give the color required by 
the pattern. Each web is woven at the same time, 
and the warps are governed by the Jacquard ar- 
rangement. <A three-ply carpet. 

p/le-shov’el Plow. A cultivator-plow with 
three shovels. 

Trip/let. (Optics.) An arrangement of lenses in 

a microscope, invented by Holland. 

In Wollaston’s doublet two plane concave lenses were used, 
| but in Holland’s two lenses are substituted for the first in the 
| doublet, and the stop is placed between them and the third lens, 
| The object is the correction of spherical aberration and chro- 
| matic dispersion. See LENs. 

Tri'pod. A three-legged support for a table, 
chair, surveyor’s compass, candelabra, brazier, or 
other object. 

Tri’pod-jack. A screw-jack supported on three 
legs, connected to a common base-plate 
to ete them a sufficient bearing. 

p’/o-li. 1. A siliceous polishing-ma- 
terial tirst-imported from Tripoli, Africa. 

The tripoli of Bilin in Bohemia has been ascer- 
' tained by Professor Ehrenberg of Berlin to con- 
sist of the siliceous plates or frustules of animal- 
cule and diatomacew. They are divested of 
everything but silex, are hard but fragile, and 
| are of different species. Of one kind there are 

41,000,000,000 in a cubic inch, weighing 220 
grains ; 187,000,000 to a single grain. 

Infusorial earth has been employed in the _« 
manufacture of fire-brick and for the liningof 
furnaces ; its adaptation for this purpose is ow- 
ing to the fact that it contains but a very small 
| proportion of material capable of acting as a 


| flux, being composed of nearly pure silica. 
| Floating bricks were made by the ancients, according to Posi- 
| donius, from a kind of argillaceous earth, which was employed 
| for cleaning silver-plate. As tripoli is too heavy to float in 
water, M. Fabbroni experimented with a number of mineral 
substances, which it seemed might be adapted for making brick 
of this kind, and at last succeeded in producing them by using 
fossil meal, a kind of earth abundant in Tuscany, containing, 
according to M. Fabbroni, 55 parts of siliceous earth, 15 mag- 
nesia, 14 water, 12 alumina, 3 lime, and 1 iron. 
It is infusible in the fire, loses about ¢ of its weight in baking, 
and but little of its volume. 
__ Bricks made of this substance float in water, either burned or 
, unburned, and |, of clay may be added without destroying 
| this property. They resist water, unite readily with lime, and 
are nearly as strong as common bricks, with but about !/, of 
their weight. They are such bad conductors of heat that one 
end may be made red-hot while the other is held in the hand, 
| and are well adapted for furnaces and where great heat is to be 
sustained, as well as in constructions where extreine lightness 
is desirable, as for domes, etc. 


2. Rotten-stone. A light-brown siliceous earth 
used as a polishing-material. Sometimes made from 
'clunch or septaria. One analysis gives : — 
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TRIPPET. 


It is now found in numerous localities. It is prepared by 
calcining and grinding, and has various colors. 


Trip’pet. (j/achinery.) A projection intended 
to strike some object at regularly recurrent intervals. 
A cam, lifter, toe, wiper, foot, ete. | 

Trip’ping-line. (Nautical.) A yvope used in 


Trip’ping-valve. One moved recurrently by 
the contact of some other part of the machinery. 
In Cartwright’s steam-engine (Fig. 5664), the valves were 
moved by the contact of the stems with the cylinder foot, the. 
piston, etc. One valve was in the piston, and was tripped by | 
the contact of the valve-stem with the bottom of the cylinder. | 
Another poppet-valve was at the head of the cylinder, and con- | 
trolled the eduction. 
contact of the piston, and in the other 

cross-arm on the piston-rod. 
Tri aft. (Steam-engine.) A supplementary 
rock-shaft, used in starting an engine. 
Tri-spas’ton. A tackle with three blocks. 
Trit-u-ra'tion. Reducing to a fine powder or 
magna by grinding or stamping. The action may be | 
in a mill, a mortar, or arrastra, or on a slab ya 
muller. The latter is specifically porphyrization. 


Trituration is generally conducted dry; levigation is com- 
minution assisted by a liquid. 

Trituration of grain is usually conducted between stones, as 
in GRINDING-MILLS (which see). 

Of spices and allied articles, such as coffee, pepper, etc., by | 
Steel mills. See COPPEE-MILL; PAINT-MILL; etc. 

Of drugs and snuff, by pestle and mortar. See Mortar. 

Of ores and rocks, by edge-rollers (see CHtLiaAN MILL), stamps, | 
or by horizontally rotating mullers in pans. See AMALGAMA- 
ee ARRASTRA. See also Plates XXXIV., XXXV., and pages | 

7 - 72. 

The variety of mills or grinders is very great, and a list may 
be found under MILL (page 1440). | 

Triv’et. 1. The knife wherewith the loops of | 
terry fabrics are cut. Velvets and Wilton carpets, 
for instance, are woven with loops, the warp being 
carried over wires in the shed. 


On the top of each wire is a groove which forms a guide for 
the trivet, which, by a dexterous motion of the operator, is thus — 
driven along the wire, cutting all the loops and making a pile | 
fabric ; or cut-pile fabric, as it is more specifically called. | 

2. A tripod. A three-legged arrangement for sup- | 
ue an object, as a pot or kettle ; this may be 
effected by slinging it from a hook suspended from | 
the point of junction of the three legs, or the legs’ 
may be set 120° apart, straddling outward from and | 
supporting a ring sufficiently large to receive the 
bottom of the pot. 

Tro’car. (Surgical.) (Fr. Troiscarré, three- 
faced.) An instrument consisting of a perforator or 
stylet anda cannula. After the puncture is made. 
the stylet is withdrawn, and the cannula remains 
and affords a means of evacuating from the cavity. 
Used in case of dropsy, hydrocele, ete. 


Tapping for the dropsy was practiced by the ancients. 
Fig. G6 shows forms of trocars for puncturing the eye in 
eases of dropsy of that organ. 


Fig. 6664. 
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Paracentesis Trocars. 


The instrument (Fig. 6665) invented by Dr. Dieulafoy of Paris 
is designed to remove fluids from cavities by means of capillary , 
tubes and a suction-pump, so as not to leave an open wound nor 
admit air to the cavity. 

It consists of a glass cylinder a about 7 inches in hight and 2 
in diameter, partly covered with a silver-plated easing, and 
having a tightly fitting piston which is raised or lowered by 
turning the handle +. Near the bottom of the cylinder are the 
induction and eduction openings d c, fitted with rubber tubes. 
The capillary tubes or trocars are six in number, and of differ- 
ent sizes ; one is shown attached to the induction-tube d, and | 
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lifting a spar while disengaging it from its usual at- | iggy seg heebemntt 


tachments, previous to sending it down. 


It was tripped in one direction by the | The trocar is intro- 
by the descent of the | duced with a rotary 


closed, and the oper- 


TROMBE. 


In addition to these there should 
Fig. 6665. 


five below the instrument. 
be two or three small 
blunt cannulas with 
trocars anda detach- 
able handle, so that 
when the trocar is 
withdrawn the can- 


to the instrument. 
In usin 
ment, 
are cl 


the instru- 
e cocks cd 
osed and the 
handle 6 turned, pro- 
ducing a nearly per- 
fect vacuum in the 
cylinder; the piston 
is held in raised po- 
sition by a spring e. 


motion into the part 
from which the fluid 
is to be withdrawn ; 
on opening the cock | 
d it flows into the 
cylinder, which is 
emptied when full by 
closing d, opening c, 
pulling out the 
spring ¢, and lower- 
re a piston; when 
this is done, both 


cocks are again 


ation repeated. 

The cylinder is pro- 
vided with a scale 
graduated to 
grammes, for showing the amount of contained fluid, and a 
glass tube is inserted near the outer end of the induction-tube, 
through which the fluid while passing may be inspected. 

The instrument is useful for removing fluids from the pleural 
and cranial cavities and the knee-joint; for withdrawing pus 
from abscesses ; gas and the fluid contents of the intestines ; 
and it has been employed for puncturing the bladder above the 
pubes in cases of retention of urine. Local angesthetics may be 
applied to the part under treatment. 


Tro-chei'do-scope. An instrument designed 
for displaying the etfect of the combination of colors. 


It consists of a whirling table operated by a crank, and painted 
of different colors, having a spindle arising from its center, by 
which are suspended disks having the outlines of various pat- 
terns cut out of them. The patterns are, oneata time, attached 
to this disk and to a branch projecting from the side of the 
table, which is rotated with sufficient rapidity to cause them to 
rage blended, though each is distinctly visible in the pattern 
disk, owing to its receiving a constant vibratory motion from 
the table. Were this not the case, the distinction of colors 
would not be visible. — Mech. Mag., N. 8. Vol. III. p. 268. 


Tro-chom’e-ter. An odometer. <A trechometer. 

Trogue. (Mining.) A wooden trough forming a 
drain. 

Trol’ley. <A vehicle on the ways or tracks of 
iron works. 

Troll'ing-spoon. A bait trailed behind a boat 
to attract and catch fish. . 


The name is derived from the frequent use of a silvered spoon 
bowl to which the hook is soldered, and which is connected by 
a snood to the line. In the example, the bright piece a is ro- 


Dieulafoy's Aspirator, with Trocars. 


Fig. 6666. 


Mann's Trolling- Spoon. 


tated as it is drawn through the water, and reflects the light in 
oe directions, like the silvery scales of a small fish in mo- 
on. 

Troll-plate. (Machinery.) A rotating disk em- 
ployed to effect the simultaneous convergence or 
divergence of a number of objects; such as screw- 
dies in a stock, or the jaws of a universal chuck. 

Trombe. See TRoMPE. 


TROMBONE. 
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TROWEL. 


Trom-bone’. 1. (Music.) A wind-instrument of 
metal, whose middle piece slides telescopically upon 
the mouth-piece and pavilion ends. Its capacity for 


modulation of tone by means of its slide gives it merce,” 


command over every tone within its compass, with- 
out keys or valves, It is made en suite, that is, of 
varying sizes and compass. See Hory, h. 


The English sackbut of the ninth century could be drawn out 
to alter the pitch of sound. The French name in the fifteenth 
century was tte or sacqueboute ; from sambuca. 

Trombones are of four kinds, each of which bears the name 
of the human voice to which it bears the nearest resemblance 
in quality of tone and compass. The soprano is the smallest 


and highest; it doubles the soprano voices of the chorus, but is decked out with the arms of the 
but little used. The other trombones are the alto, tenor, and vanquished for land victories ; 


bass trombones, and double those voices. 


The alto trombone has a compass of more than two octaves vessels, for navalengagements. It 
It is | was deemed sacrilege to demolish 


and a half, and is also known as the trombone in Ep. 
writter on the C clef, third line. 


The tenor trombone is also known as the trombone in Bp. | some deity ; and a crime to repair 


It is written on the C clef, fourth line. 

The bass trombone is the lowest of all in its range of notes, 
and is known as the Ep. It is written on the F clef; is an 
octave lower than the alto, and a fifth lower than the tenor. 


Fig. 6667 is an illustration | 


of a trombone, from the cu- 
rious work of Pére Bonanni, 


Harmoniques,’’ Rome, 1776. 
It is there called the tromba 
spezzata, or Trompette Rom- 
piie. It has two tubes, one 
slipping in the other, to vary 
the note It is described as 
held by the left hand, and the 
movable section operated by 
the right; also as the most 
harmonious and versatile of 
allinstruments. It is described 
by Pére Mersenne in his book 
on harmonic instruments, 
called by the French sacque- 
bule, and having 15 feet total 
length of pipe. Nassats Mirot 
attributes the invention to the 
Egyptians, but without suf- 
ficient apparent reason. 


2. A form of blunder- 
buss for boat-service. 

Trom’/mel. (Metallurgy.) A form of buddle or 
machine for separating the richer portions of slimes 
from the worthless. 


a, Fig. 6668, is the hopper in which the slimes are lodged ; } 
launder, roomie clean water into the hopper; c¢, trommel, 
having spikes in the interior for the purpose of dividing the 
stuff ; @, perforated disk, to prevent the passage of chips or bits 
of stone ; ¢, Archimedean pipes fitted into a disk of sheet-iron 
to convey water to the gauze or perforated tromme! /; g, slime- 
cistern ; A, cistern for receiving the rough stuff; i, slime-outlet, 
communicating with round buddle or other suitable apparatus ; 
k, outlet for trommel] raff, which may be delivered into 
a sizing-cistern. 
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Tromba Spezzata. 


sf 
ae 


Slime- Trommei. 
Trompe. The water-blowing engine ; used as a 


America. 


Water from a reservoir a flows through the pipe 5, which is 
contracted just below the reservoir to divide the stream into a 
shower, and has oblique perforations at c, through which air 
enters and is carried down by the water, which impinges upon 
a plate in the drum ¢d, separating the air which is compressed in 
the upper arts of the drum, flowing through the pipe e to the 
tuyeres or blast-pipes. At the bottom of the drum d is an ori- 
fice for the escape of water, which flows into the chest /, di- 
vided into two parts by a slide to prevent the air from issuing 
with the water. By raising or lowering the slide, the water 
within the drum may be retained at any required level to give 
the air a greater or less compression. e cistern has a flood- 


| 
| 


} 


“‘ Description des Instrumens | 


' 


| 


gate to regulate the admission of water. The contracted por- 
tion of the tube 6 is termed the 
etranguillon. 

See Lewis's ‘‘ Glossary of Com- 
267; see also Carl, 
‘** Repositum Phys. et Tech.” 

Tron. 1. A_ steélyard 

ance. 
2. A wooden air-shaft in 
a mine. 

Tro’/phy. <A commemo- 

rative or triumphal erection. 


The trophies of the Greeks were 


with the shatters of the enemy’s 


them, as they were consecrated to 


them, as it prolon quarrels. 
The erection of stone pillars was 
deprecated, as making animosities eternal. 


Troub/le. (Mining.) A difficulty in a coal-mine, 
arising from the interposition of a layer of sand- 
stone dividing the seam into two portions ; a favit, 
or the gradual closing in of the strata above and be- 
low, terminating the seam. The latter is called a 
nip. 

rong: 1. (Electricity.) a. The tray or vat 
containing the metallic solution used in electro- 


plating. 

b. The array of connected cells in which the cop- 
per and zine plates of each pair are on opposite sides 
of the partition. See GALVANIC BATTERY. 

2. (Chemistry.) The vat or pan containing water 
over which gas is distilled. See PyeuMaTic TrovuGH, 
Fig. 3855, page 1755. 

3. (Metallurgy.) A frame, vat, buddle, or rocker 
in which ores or slimes are washed and sorted in 
water. See list under METALLURGY. 

Trough-bat’ter-y. A compound voltaic battery 
consisting of a number of cells in a trough; the 
plates being united by a bar of wood and electri- 
cally connected by wires, the copper of each 2 a 
to the zinc of the next pair. See GALVANIC Bat- 
TERY. 

Trous-de-loup. (Fortification.) Rows of pits in 
the shape of inverted cones with a pointed stake in 
each ; intended as a defense 
against cavalry. Fig. 6670. 
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spearing fish. 1h Sh hh oh of 
Trow'el. 1. A tool e, pdb. db.db.4 


like a small scoop, used by S78 
gardeners in potting plants, PAS 
ete. 

2. A mason’s and plas- 
terer’s fiat triangular tool d 
for spreading mortar. 

The trua (diminutive trudla) of 


the Romans was a tool with a handle and flat blade, used in 
plastering. The same name was applied to a perforated ladle 


a! 


furnace-blast in Savoy, Carniola, and some parts of | ° Skimmer. 


3. (Founding.) A tool for smoothing the loam in 


molding. 


| 


They are of different shapes and sizes, as abc. They are em- 
ployed in the foundry for restoring broken corners or parts 
which become ruptured when drawing a mold oong Gms the 
pattern after ramming; and for smoothing the of the 
sand or loam composing the mold. 

Fig. 6672 illustrates trowels and kindred tools used by mold- 
ers in forming the molds of loam or sand employed in casting 
me 

a, square trowel. 

b, heart-trowel. e, lifter. 

c, dog-tail. 


Digitized by Google 
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TROWEL-BAYONET. 
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TRUCK. 


Fig. 6671. 


Trowels. 
, “ Yankee ”’ slick. k, button-slick. 
, bead-slick. 2, pipe-slick. 
i, circular and flat flange. m, square corner. 


Trow’el-bay'o-net. A bayonet resembling a 
mason’s trowel, used as a weapon, and as a light in- 


Fig. 6673. 


Molders’ Trowels, etc. 


trenching-tool, or as a hatchet when 
detached from the rifle. Invented by 
Lieutenant-Colonel E. Rice, U. S. A. 


The bayonet shown in the cut is fastened : 
to the rifle by a spring clamp. It weighs 
about 15 ounces. As an intrenching-tool it Trowel-Bayonet, 
has been found very useful in light soils,and with Handle. 
10,000 bayonets of this pattern are now mak- 
ing at the Springfield Armory, to be placed in the hands of 


troops in the field. 
. 6674 shows a section of trench capable of sheltering two 
ranks. It has a width of 7 feet; depth, 1 foot 3 inches; hight 
of 


rapet, 1 foot 6 inches. 
he plan of a shelter-pit for skirmishers indicates 


a Lie PTB AB Di 
the dimensions ; depth of excavation, 6 
inches ; hight of parapet, 1 foot 2 inches. 

The depth of the ditch and hight of 
the parapet will vary according to the 
form of the 
“ground at the 

spot; the object 

being to com- 
pletely protect 
the soldier while 
lying down, from 
a direct fire. 


Trow’eled. 

Shelter- Pit. The finishing- 
coat of plaster 

in the best three-coat work. It 


Ao ame 
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| is smoothed with the trowel, and forms stucco. The 
_action of traveling has an important specific effect in 
the quality of the work. 

Trow’sers. A bifurcated garment for the legs 
and lower portion of the body. 

They were called bracca by the Romans, and regarded by 
them as barbarous (tegmen barbarum). They were not worn by 
the Greeks or republican Romans, but were afterward used by 
the emperors. They were the native dress of the Medes, Per- 
sians, Phrygians, Sarmatians, Dacians, Belgians, Britons, and 
Gauls. The Latin word bracce still survives in the English 
breeches and Scottish breeks. 

The European bracc@ were of wool, linen, and leather; the 
Asiatic, of silk or cotton. 

Strabo says that the Persian attire was derived from the 
Medes. ‘‘ A hat, a tunic with sleeves reaching to the waist, and 
trowsers, are proper to be worn in cold and northerly places, 
such as Media. The custom of the vanquished appeared so 
noble to the conquerors that they adopted it. 

Breeches were worn by rig bring who had a habit of takin 
cold; they reached a little below the knees, and were call 
reproachfully, feminalia. They were worn by the Roman 
horsemen of the Empire; are shown on the Column of Trajan, 
the Arch of Constantine, and elsewhere. : 


Truck. 1. (Nautical.) a. Asmall wooden disk 
at the extreme summit of a mast. It may contain 
the pulleys for the signal halyards. 

b. A circular perforated block like a wooden 
thimble, and acting as a fair-leader. 

2. A roller at the foot of a derrick or gin by which 
the position of the hoisting-apparatus may be shifted. 

3. (Ordnance.) A small solid wheel on which a 
certain description of gun-carriage is based. 

4. A low two-wheeled vehicle for conveying goods 
and packages. 


The hand-truck is an efficient vehicle for removing single 
packages of considerable weight ; the 
curved bar in front being insinuated Fig. 6675. 
under the box, for instance, which is 
then tipped so as to balance back 
slightly against the bed, in which po- 
sition it is transported upon a pair of 
heavy wheels of small diameter. 

It is an indispensable assistant in 
warehouses, express-offices, etc. 

The term truck is sometimes ap- 
plied to certain hand-carts and two- 
wheeled barrows. It is not easy to 
make the distinction in some cases, 
and perhaps not very im- 
portant. See WHEELBARROW. == 

5. A wagon with a 
low bed, for moving 
heavy packages. 

Fig. 6676 illustrates what 
is known as the crane-neck 


truck. The fore part is connected to the body by an arched 
bar, which permits the fore wheels to turn beneath it. 


6. A low platform on wheels for moving buildings, 
heavy stone block, safes, etc. Fig. 6677. 

7. (Railway.) A swiveling carriage with four or 
six wheels beneath the forward part of a locomotive, 
or supporting one end of a railway-car, either pas- 
senger or freight. 

e long car supported on swiveling trucks is one 
of the peculiar features of American railway rolling- 
stock. 

Fig. 6678 is a truck for street-cars, and shows a peculiar mode 
of bracing the pedestals. 


Fig. 6679 is for railways, and shows a system of bracing and 
transferring the imposition of weights until they eventually 


Fig. 6676. 


TRUCK-JACK. 2632 TRUMPET. 


Fig. 6677. | 


:  4ane 
ae oe a 
Truckle-Bed. 


| as his valet, in another. See also Hudibras, Part II., Canto II., 
_ where Hudibras 
‘* With knocking loud and bawling, 
Hc roused the squire in truckle lolling.’’ 


== — eee ee Trug. A mortar hod. 
Truck for Moving Butidings. | Tru/ing-tool. A device for truing the face of a 


come upon the brasses, which rest on the axles. See CaR-TRUCK, grindstone, or any other surface for 
pages 488 ~ 90, which it may be a Ate Fig. 6682. 


Truck-jack. A lifting-jack suspended from a! Fig. 6682 is a grindstone-truer, for keeping 
truck-axle to lift logs or other objects so that they , the face in good shape. It works automati- 


ee cally, and while the stone is in use. The 
may be loaded on to a sled or other low-bodied ve- |} >>" piece is clamped upon the 


hicle. The calipers that embrace the log are hooked | trough close to the face of 
to the catch on the end of the ratchet-bar. The bar | the stone; then by turn- 


i i i ; ,ing the hand-wheel the 
is raised by the lever, and is dogged by its attendant chrsadad well a beobakst i 
pawl. into contact with the face of 
Truck’le. <A small wheel. A caster. the stone, and is allowed 4 
to remain so long as is tiie 
Fig. 6678. requisite to produce 4 ~ 7 
the desired result. a 


Faas es The water is to 4" 
— a as | be left as usual 4 —— 
YCIMENT ~ a Se in the trough. /4— : 


When by 
long use 
. the thread 
— aa t on the, 
Stephenson's Street -Car Truck. hardened ™ : , 
‘roll be- —————— . 

Truck’le-bed. One running on casters, out and , comes worn = Brown and Sharpe's Grindstone Truing- Tool. 
in beneath an ordinary bed. A TRUNDLE-BED (which , 8 Tut | 
see). Trum’pet. 1. (Music.) An instrument of the 

The truckle-bed was formerly appropriated to the squire or | horn kind, in various keys, some having lengthening 
serving-man. See “‘Merry Wives of Windsor,” Act IV. se.5;| pieces by which the key is changed. It is written 
on the C clef. 

Trumpets with pistons and cylinders give all the 
intervals of the chromatic scale. Valved trumpets 
have a movable valve similar to that of a trombone. 


Wilkinson states that the drum and trumpet frequently 
occur in the battle-scenes of Thebes. The trumpeters are 
|} represented standing still, summoning the troops to form, or 
/ in the act of charging with the troops. Fig. 6683. 

“The people of Busiris and Lycopolis, in Egypt,’’ says Plu- 
tarch, ‘‘ objected to the trumpet, considering that its sound 
resembled the braying of an ass and reminded them of the evil 
nius.”* 

where the landlord of the Garter Inn says of Falstaff's room,— | The trumpet was known in Egypt before the siege of Troy. 
A ’s his chamber . .-. . his standing-bed, his truckle- Homer seldom mentions it, but speaks frequently of the flute, 

ch. lyre, and pipe. . 

The illustration is from the manuscript of the ‘‘Comte' They pal in common use among the Israelites, and were em- 
d’ Artois,” and shows the count in one bed, his wife, disguised | ployed in the ceremonials at the new moon and other sacred 

occasions. They are mentioned in the Book of Job. The 

Fig. 6680. Israelites gery d derived the use of them from their Egyptian 

associations, as they had but little use for them when they 

| went down into Egypt as a nation of shepherds, 1706 B. c. 

They appear to have been carried by the officer in command 
of what we might call a regiment, ‘the captain of their 
| thousand,” as Jesse said to David when he sent ten cheeses to 
| the colonel Gideon's fifty trumpets oe fifty bodies of 
_ troops, — no mean body for a night attac 
' By the command of Joshua the priests blew the trumpets at 
Jericho. (Joshua vi. 8.) Ehud and Gideon marshaled their 

men by trumpets. 
| The Hebrews had three kinds of trumpets, keren, shophar, 
_chatzozerah, The first two were more or less curved, and were 
horns. The last mentioned was a straight trumpet, about two 

feet in length. It is shown on the Arch of Titus, where a 
_ triumphal procession, after the fall of Jerusalem, is depicted. 
. The sa/pinz of the Greeks ; the tuba of the Romans. 
| The keras was the brass curved horn of the Greeks; the 
| cornu, of the Romans. 
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Egyptian Trumpeters ( Thebes). 


Xenophon mentions, in the ‘ Anabasis,’’ the ceremonies at 
the Thracian banquets : — 

** And after this came men who played on horns, such as are 
used for giving orders with, and also on trumpets made of raw 
bull’s-hide, in excellent tune, as if they had been playing on a 

is”? (a harp with twenty strings, arranged in octaves). 

The Greeks had six varieties of trumpets in their armies ; the 
Romans but four. The Greeks had lyres, pipes, flutes, and 
cymbals for martial music ; the Romans, only the trumpet. 

The famous lines in the ‘‘ Zneid,’’ which are considered as 
onomatopoetic, are, — 

** At tuba — terribi — lem soni — tum procul —a@re ca — noro.”” 

The equally famous ones which are held to resemble the 
cadence of a gallop are, — 

“ Quadrupe — dante pu—trem soni—tu quatil — ungula — 
;' campum.”* 

The Roman tuba (trumpet) was straight ; the cornu (horns or 
shells), curved ; the /ituus had a straight stem, and curved near 
the bell-mouth. It was shaped much like a tobacco-pipe, but 
was much larger. It was for cavalry, harsh and shrill in its 
tones. 

The invention of the trumpet is by the Romans uniformly 
ascribed to the Tyrrheni (Etruscans). 

Fig. 6684 is an illustration of a trumpet, from the curious 
work of Pére Bonanni, ‘‘ Description des Instrumens Har- 
moniques,’’ Rome, 1776. It is referred to under the name of 


Fig. 6684. Fig. 6685. 


Brazilian Trumpet 
(Native). 


the Courbée Antique, or 
Roman trumpet, and is 
described as so large that 
it could only be carried 
by means of a bar resting upon the shoulder. It is taken from 
sculptures on ancient tombs. 

Lilius Geraldus says that the bodies of mature persons were 
carried to the grave with the sound of trumpets; those of 
juniors, with the sound of flutes. 

In the museum of Rio Janeiro is preserved the trumpet of 
one of the aboriginal Caziques. The substance of which it is 
formed is hard and black, and ap to be handsomely 
carved. The divergent orifice is furnished with a double row 
of red and scarlet feathers, which add to its length, and may, 
by vibration, affect the tones. It is made of the end of an 
alligator’s tail. 

The trumpets of the Araucarians were of wood, and one 
described yd Gumilla was found among the Indians of the 
Orinoco. trumpet much venerated by the Indians of a 


| 


tributary of the Rio Negro is made of strips of palm-wood, 
the mouthpiece fitted with clay to the smaller end of the tube. 
Another trumpet of the Amazon Indians is called the turé, and 
is used in war. It is made of a long and thick bamboo, and 


has a split reed in the mouthpiece like an oboe, 


The funeral trumpet, or botuto, of the Orinoco Indians has a 
number of enlargements on the tube, is made of baked clay, 
and is three or four feet long. 

The Peruvians also possessed flutes of various sizes; the 


\. | tinga,a guitar with five or six strings: the tambourine ; and 


the syrinz. 

The trumpets of the Lamas of Sikkim are made of human 
thigh-bones ; and as the corpses of the lamas of this province 
are usually burned, the necessary bones are 
obtained from Thibet, where the bodies of 


Sikkim Trumpet. 


the defunct are cut to pieces and thrown to the kites or into 
the water. The bone is perforated through both condyles. 
The trumpet of the Lamas of the Tartarian temples is a 
conch-shell, blown by turns toward the four cardinal points, 
—south and north, east and west. The south has the place 
of honor and precedence in statement in China. 
Maelzel’s automaton flute-player was exhibited about 1800. 
It was dressed as a trumpeter of Austrian dragoons,and when 
| wound up by a key, played several marches, gave the trumpet- 
calls of the Austrian and French cavalry, and several other 
pieces. 
| The longest Anglo-Saxon trumpets were placed on a stand 
_ when blown. Specimens of the o/iphant are still preserved. 


| 2. (Music.) A stop of an organ having reed-pipes 
tuned in unison with open diapason. The octave- 


trumpet or clarion stop is an octave higher. See 
Stop. 
8. An ear-tube or conductor of sound. See 


AcousTIc INSTRUMENTS ; EAR-TRUMPET. 

4. (Spinning.) a. The funnel which leads a 
sliver to the cylinders of a drawing-machine, or 
| which collects a number of combined rovings, and 
leads them to condensing cylinders, as in Fig. 1751, 
| page 744, for instance. 


Fig. 6687 shows a sectional and a top view of a trumpet for 
railway draw-heads, which has a throat made adjustable by a 


Trumpet for Draw- Head, 


plate c, which is closed or opened by a set-screw, so as to allow 
a sliver of not exceeding a given thickness to pass. 

b. A funnel-shaped conductor used in many forms 
of thread-machines and stop-motions in braiding, 
knitting, spinning, and doubling machines. 

5. (Railway.) The flaring mouth of a railway- 
car draw-head which directs the entering coupling- 
link, 

Trum’pet-ing. (Mining.) A small channel cut 

| behind the brickwork of the shaft. 

_ Trun-cat/ed Roof. One with a nearly level top 
surface and canted sides. See CurB-RooF ; MAN- 
SARD ROOF ; ete. 
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Trun’dle. A pair of round disks united by round | 
bars or rundles which act as teeth. A form of 
pinion ; also known as a wallower or lantern wheel. 
A trundle-wheel. See also LANTERN-WHEEL. 

Trun’dle-bed. A low bed on small wheels | 
trundled under another in the daytime, and at. 
night drawn out for a servant or children to sleep_ 
on. A TRUCKLE-BED (which see). 


TRUNDLE. TRUNKING. 


‘My wife and I on the high bed in our chamber, and Willet 
{the maid] in the trundle-bed.”’ — Pgpys’s Diary, 1667. | 


Trun’'dle-head. 1. (Nautical.) The head of a_ 
capstan into whose peripheral sockets the capstan- 
bars are inserted. The trundle-head is from 3 to 5— 
feet in diameter, and has a handspike-socket for each - 
foot of its periphery. The length of the bars is nearly | 
three times the diameter of the trundle-head, say 
from 8 to 14 feet. | 


2. (Gearing.) One of the end disks of a ‘rundle- 
be 


Trun’dle-shot. (Projectile.) A bar of iron, 12 
or 18 inches long, sharpened at both ends, and a ball 
of lead near each end. It upsets during its flight. 

Trun/dle-wheel. A wheel acting as a pinion, 
in which the cogs consist of rounds or trundles fas- 
tened in disks which are secured toan axle. A LAN- 
TERN-WHEEL (which see). 

1. A long narrow box; a square tube, 
usually of boards. 

A tube, usually wooden, to convey air, dust, broken 
matter, grain, etc., as, — 

a. An air-trunk to a mine or tunnel. 

b. A dust-trunk from a cotton-cleaner, smut-ma- 
chine, or factory floor. 

c. A broken-material trunk, to convey graded coal 
to a wagon or heap, broken quartz from a mill to the 
stampers, etc. 

d. A grain or flour trunk in an elevator or mill, up 
which the said articles are conveyed by cups on a 
traveling-band, a spiral screw, or an air-blast, or 
down which they pass by gravity. 

2. (Mining.) a. A miner's flume or sluice in which 
the slimes (finely comminuted ore) suspended in wa- 
ter are settled and collected. See TRUNKING. 

b. A flume for conveying water to a gold-washing 
or silver works. See FLUME. 

c. An upcast or downcast air-passage in a mine. 

d. The box-tube in which attle or rubbish is sent 
out of the mine. 

e. A wooden spout for water, or the pipe of the 
draining-pump. 

3. (Hydraulics.) A trough made of planks to 
conduct water from a race to a water-wheel, a stream 
to a gold-digging, bleachery, factory, tannery, or 
mill. A flume or penstock. 

4. (Pneumatics.) A boxed e for air to or 
from a blast apparatus or blowing-engine, in smelt- 
ing, or ventilation of mines and paildinie An air- 
shaft. 

5. (Hatting.) The conduit, tube, or guiding-hox 
which confines the air-currents and directs the fur 
fibers from the picker to the cone, in hat-body 
forming-machines. 

6. (Railway.) The main line of a railway. 

7. (Architecture.) The shaft or body of a column. 

8. (Fishing.) An iron hoop with a bag to catch 
crustaceans. 

9. (Steam.) A tubular piston-rod used to enable 
the connecting-rod to be jointed directly to the 
piston or to a very short piston-rod, so as to save 
room in marine steam-engines. The width of the 
trunk must be sufficient to give room for the lateral 
motion of the connecting-rod. See Trunk STEAM- 
ENGINE. 


Ww 


A double trunk goes completely through the cylin- 

der, which has a stuffing-box at each end. 

| 10. A chest covered with leather or its substitute, 

for conveyance of a traveler’s clothes and toilet ar- 
ticles. 

The trunk-makers of France were incorporated into a com- 


| yay in 1596. 

Fig. 6689 shows a trunk with angle-pieces to strengthen the 
corners; guards to project from the corners of the body 
| Fig. 6689. ’ 
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| Roulstone’s Trunk. 


when shut. The corner longitudinal strips are bent at right 
angles at their ends, to lap over the vertical and 

transverse corner strips. The lower corner guards Fig. 6690. 
have projections for attachment and protection 
of the casters. The hinges are bent to lap 
around the ends of the trunk. A spring-catch 
holds the lid-case into the lid. 

In Fig. 6690, the front portion of the top 
part of the trunk is hinged to the back part 
| at the lid, and may be turned up thereon so 

as to expose the falling doors of the hinged 
and fixed portions of the upper part. 
| Trunk-a-larm’. Aclock-alarm, 
| or one sprung by a trigger when a /f 
trunk-lid is opened. Taylor’s pat- J 
ent, 31,754, March 19, 1861. f 
Trunk-brace. The guard or 
'stay which supports a lid or # 
checks its backward motion. 
Trunk-cas’ter. One on 
which a trunk may be wheeled. 
In the figure, the caster is 
journaled in the cor- | 
ner bracket. RY —Th 

_ Trunk -en’gine. { 7 . 

See TruNK STEAM- \\§ 

| ENGINE. 
Trunk’ing. An 
| operation for separat- 
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Burnett's Trunk. 


ain Google 


TRUNK-LIGHT. 
Fig. 6691. 


ing the slimes of ores into heavier or metalliferous 
aud lighter or worthless portions. 


The trunk has three di- 
visions: the streke, the cover, 
and the Autch. 

The slimes are placed on 
the inclined floor of the 
streke, and exposed to the 
action of a small current of 
water, say as much as will 
pass through a j-inch pipe 
with a foot or two of head. 
The stream carries the slime 
gradually down into the 
cover, which is a box about 
8 feet long and 1 foot wide 
and deep. In the cover the 
slimes are agitated by a 
shovel, so as to become reg- 
ularly disseminated in the 
water, and thence they pass 
into the Autch, which is a wooden box 8 feet long, 3 feet wide, 
and 1 foot deep. 

The skill consists in sending over the water and suspended 

slimes in a regular manner. The capacity of the 
_ Fig. 6693. hutch relatively to the size of the stream is such 
~ that the of the water and slimes is but 
4 slow, so that the slimes have time to settle before 
the end of the Autch is reached, where the water 
passes off comparatively clear. 

When the is full, the contents are sorted 
according to their proximity to the cover, and sub- 
jected to farther operations, 

The operations upon ores dependent upon the 
relative weight and consequent richness of their 

rticles are conducted 

n a variety of machines, 
in which water is used as 
a means of dissemination 
and suspension. 

Some of these machines 
are fixed, and the ore is 
agitated by the current, 


Fig. 6692. 


Trunk-Lid Supporter. 


Trunk- Caster. aided by paddles or shov- 
els. Among these are 
Buddies, ’ Tyes, 
Trunks, Keeves, etc. 


Other machines which agitate the stamped ores in water are 
dependent upon the motion of the vessel itself. Such are 


Rockers, Frames, 
Dilluing sieves, Racks. 
Jiggers, ‘ 


Some of these names are local, and peculiar to a certain ore 
or mode of treatment. The Cornish ores of tin, copper, and 
lead are treated with a variety of machines, and the com - 
tive richness of the ore, as well as customs and prejudices, 
Re a preference to one or another of the machines, the object 

ng to separate the ore from the gangue ; to concentrate it, in 
fact, ready for smelting. 


Trunk-light. A skylight; sometimes at the 
upper end of an aperture, whose curb or lining is a 
trunk or square boxing. 

Trunk-lock. A lock specifically adapted for 
trunks. It is commonly a snap-lock, which is self- 
fastening when the lid is shut. There are, however, 
many forms. See list under Loox. 

Trunk-mak’er’s An/vil. The trunk is placed 
upon an anvil-block covered with sheet-iron and 
mounted on a horizontal pivot on a vertical frame. 
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TRUNK STEAM-ENGINE. 


The rivets are clinched against the sheet-iron plate. 
Pins working 
through the 
frame _ enter 
corresponding 
holes in the 
block, to hold 
it at any de- 
sired point; the 
ins are held 
In operative 
position by 
springs, and 
are withdrawn 
by a treadle. 
| Trunk-nail. 
A nail with a 
|head shaped 
| like a segment of a sphere, so as to make a rounded 
‘boss when driven. Used for ornamenting 
coffins and trunks. See NAIL. 
Trunk-roll/er. A roller journaled in 
a plate which may be attached to the A» 
‘bottom of a trunk or the like. See —A2Q— 
TRUNK-CASTER. Trunk- Roller. 
Trunk-stay. See TRUNK-BRACE. 
Trunk Steam-en’gine. The trunk steam-en- 
gh was so named by its inventor, Humphrey, 1835. 
t is designed to obtain the direct connection of the 
'piston-rod with the crank without the intervention 
| of a beam or oscillating the cylinder. Attached to 
| the piston is a tube or trunk, which is packed in the 
'cylinder-heads, and has sufficient interior diameter 
| to allow the vibration of the piston-rod by the throw 
of the crank. 


Fig. 6694. 


Burnett’s Trunkmaker’s Anvil. 


Fig. 6695. 


It is used especially for marine and propeller engines. 

The trunk-engine differs from the annular cylinder steam- 
engine in the regard that the piston of the latter moves in the 
space between fixed outer and inner cylinders. See ANNULAR 
| CYLINDER STEAM-ENGINE. 
In Humphrey’s trunk- 
engine, a is the cylin- 
| der; 6, the piston; ec, 

the connecting-rod, the 
upper end of which is 
connected to the crank 
d, and the lower end 
' passes through an aper- 
ture in the piston, and 
' carries a pin ¢, the ends 
of which work in bear- 
| ings attached to the un- 
| der side of the piston; 
fis a bonnet inclosing 
the bearings and end of 
the connecting - rod. 
The connecting - rod 
works within a trunk g, 
which is bolted at the 
| bottom to the top of 
| the piston, and which 
| slides in a stuffing-box 
A in the cylinder cover. 
The sides of the trunk 
are straight and parallel 
to each otber, and the 
|ends are semicircular ; 
| the width is just suffi- 
‘cient to receive the 
| connecting-rod without 
_rubbing, and the dis- 
tance between the semi- 
circular ends is such as 
to allow the vibration 
of the connecting-rod 
during the revolution of the crank. & is the slide-valve, and 
m m the columns supporting the entablature n, which carries 
the plummer-blocks in which the shaft revolves. p isa bonnet 
covering the manhole in the cylinder bottom. 

Engines of this description have been made up to 90 horse- 
power. 

As the effective area of the upper side of the piston is less 
than the lower, the steam has been used first above, and then 
allowed to pass below, where it acts expansively in giving. the 
upward stroke. 
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TRUSS. 


Fig. 6697. 
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Root’s Trunk- Engine. 


See also Whitham’s United States patent, September 4, 1841, 
using live steam on annular head, and expanding same steam 
on circular head. See also Henderson’s patent, April 5, 1879, 
No. 101,617. In Root’s engine, August 7, 1866, No. 56,993, the 

iston is attached to an elonga trunk extending through 
th heads of the cylinder. The pitman passing through the 
trunk is attached to the end thereof most remote from the 
erank-shaft, and this end works in guides secured to the cylin- 
der-head. 

The double-trunk engines constructed by John Penn and Sons, 
Greenwich, England, for the English iron-clad ‘‘ Hercules,” are 
said to be the largest pair of screw-engines ever built. There 
are two cylinders, each 127 inches in diameter, by 4 feet 6 
inches length of stroke of piston ; the diameter of the trunks is 
47 inches, whose area, being deducted, gives the pistons an effec- 
tive diameter of 118 inches. 

These engines are intended to run 60 revolutions per minute, 


Fig. 6698. 
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4 
consequently the two 
pistons pass through a 
volume of 84,600 cubic 
feet per minute; the 
are to be supplied wi 


steam by aed soagion d Lele. 

horizontal tubular boil- | 

ers, containing in the JTL 
regate about 1,000 ey 


agg 
square feet of grate sur- » 
face. 


Trunn/ion,. 
l. (Steam-engine.) 
One of the hollow 
axes on which the 
cylinder of an oscil- 
lating steam-engine 
reciprocates, and 
through which 
steam is received 
and exhausted. 
ls | 


Kaylor’s Trunnion- Lathe. 
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2. (Ordnance.) One of the cylindrical projections 
from the sides of a cannon or mortar, which rest in 
the checks of the carriage, forming supports for the 
piece and an axis on which it turns during elevation 
or depression. The trunnion is usually one caliber 
in diameter and length. 

3. A general term for an axis of similar character 
to the above. 

Trunn/ion-lathe. A machine-tool for turning 
off the trunnions of ordnance or oscillating steam- 
cylinders. 


The machine employs a shaft, carrying a revolving cutter, 
which is susceptible of feed-motion to and from the axis of the 
shaft upon which it revolves. The shaft is arranged to slide up 
to and from the article to be planed, and is operated by a re- 
volving former at its rear end, working upon a shaft at right 
angles to the one carrying the tool, which also has a sliding mo- 
tion to bring the different parts of the former to act upon the 
tool-carrying shaft. 


Trunn/ion-ring. A ring around a cannon next 


| before the trunnions. 


| 


i 


| 


Trunn/ion-valve. A valve attached to or in- 
cluded in the trunnions of an oscillating-cylinder 
steam-engine, so as to be reciprocated by the motions 
of the cylinder. 

Truss. 1. (Nau- 
tical.) The iron 
hoop, stirrup, and 
clasp by which the 
middle of a lower 
yard is secured to 
the mast. 

It consists of a hoop 
hon the mast, tightened 
by means of the screws 


s, whose open heads en- 
gage the eyes a of the cap 


which is swiveled to the hoop f 
on the yard y. The hoop jaws c, by whose closure it is 
tightened on the yard y. Upper yards are secured by a parral, 
a strap of rope or iron, fitting loosely around the mast, so as to 
slip readily up and down when the yard is raised and lowered. 

2. (Surgical.) An instrument to keep hernia re- 
duced, that is, to retain the intestines within the 
abdominal cavity. The essential feature is a spring 
or bandage resting on a pad, which is kept above 
the orifice of protrusion. The pad is usually ne 
to its seat by a spring which reaches around the 
hody terminating opposite to the ruptured gh 
The spring is cushioned, and sometimes has pads to 
give it bearing on special parts. 

Advertisement in the‘ London Gazette,’ 1665: “ Rowland 


Pepin, famous for the cure of rupture or broken-belly these fifty 
years, makes easy trusses of all kinds, and lives in Naked-boy 


Fig. 6700. 


Hernia Trusses. 


Court, near Strand Bridge, without Temple-bar, London, where 
the poor may be relieved for charity.” 

The modern forms of truss are very numerous; a few are 
illustrated. 

In Fig. 6700, a shows mode of application of the hard rubber 
truss in treatment of inguinal hernia. The spring is passed 
across the body from the well side, and the longest diameter of 
the adjustable pad is placed in the line of rupture. 

b, ‘‘ hard rubber elastic night truss,’’ useful in cases where 
from corpulency or otherwise there is a tendency to hernia. A 
stout elastic web passes around the body, and is attached to 
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p, suspensory, for supporting the scrotum in hydrocele, 
variocele, etc. 

q, elastic abdominal belt. 

r, ‘* Philadelphia *’ abdominal belt. 


3. (Carpentry.) <A frame to which rigidity is 
age by staying and brine so that its figure shall 

incapable of alteration by turning of the bars 
about their joints. 


The simplest frames are of wood and of few parts. More im- 
posing structures*are more complicated, the parts being em- 
ployed in resis extension or compression. Composite trusses 
employ both w and iron ; in fact, few of any importance are 
destitute of bolts and tie-rods. The principal simple forms 
are shown in Roor, Figs. 4420-23, pages 1971-73. Railway 
bridges of the present day exhibit many remarkable structures 
of this class. TRUSS-BRIDGE ; also TUBULAR BRIDGE, and list 
under BRIDGE. 

d?, Fig. 6704, shows secondary rafters 7’ r’, which are added 
to receive the sheathing, and connected to the principal rafters 


the pad in front by metallic loops engaging studs on the pad ; 
elastic bands pass from the body band, under the limbs, to 
studs upon the rupture pads. 

Fig. e701, a, left-side truss. 

b, elastic abdominal supporter,— for preventing rupture, — 
adapted for those having constitutional tendency to hernia, or 
to be used while taking violent exercise. 

Fig. 6702, a, double truss, with supporter-brace. 

b, umbilical or navel truss. 

¢, single truss, with brace right side. 


COT Ti: 


rrby purlins gq. The king-post is extended down to support 
the center of the tie-beam, into which the principal rafters 
only are mortised. 

In Fig. 6704, e is a queen-post wooden roof-truss at the 
Greenwich Hospital, England. 

a is the tie-beam, 57 feet long, spanning 51 feet clear. 

ec, queen-posts, 

d, braces. 

e, truss-beam. 

J, straining-piece. 


§ gio ane rafters. 
, & cambered beam for the platform. 
6, an iron string supporting the tie-beam. 
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Fig. 6705. 


Fig. 6708, a, single truss, for adults or infants. 

b, convex pad, with ball and socket attachment. 

¢, convex pad, with ball and socket attachment, and set-screw 
for giving any desired position to pad. 

d, double truss. 

e, reversible- single truss, applied from ruptured side, the 
pad having a sliding-arm attachment secured by set-screw. 

f, truss similar to foregoing, with ball and socket and set- 
-screw. 

4 double truss, on the same plan as single trusses e /. 


, ‘‘ Hood’ pattern truss. Fig. 6705, f, another form of secondary trussing for iron roofs. 
7, umbilical truss. , compound bridge-truss, of timber; from the bridge at 
k, hard rubber pile pipe. Schaffhausen. 

l, prolapsus ani supporter. h, lattice-truss; commonly used in timber bridges having 
“m, abdominal supporter. abutments. 

n, ‘‘ French ”’’ pattern truss. 7, open truss; used in Gothic roofs. In this the lateral thrust 
0, combination pad truss. is not entirely removed. 
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4. (Architecture.) An ‘| maximum of strength with the minimum of lightness, by dis- 


; : . _pensing as far as possible with com ive forces, and rely- 
ornamented corbel serving is as little as may be on the rigidity of materials. . 


to support an entablature | der’s, one of the earlier American forms, is com of 
or balcony, or to conceal = upper ape lower en former of cast, and latter 
‘ 5 of wrought, iron,— connected by up t posts of cast and 
ite dhe pup | braces of wrought iron, and has been successfully 

y Daca A > | employed in bri of moderate span. 
ture ; in the latter case it In Fink’s, which has been extensively used upon railways in 
is frequently made of gal- | this country, the foot of each principal strut, or king-post, is 
leant alhant Asta connected with the ends of the top-chord by a pair of nal 
vanize . : bars which support the weignt of one half the truss ; each half- 
Truss-—beam. An iron | span is again subdivided by a strut and two diagonal tension- 
frame serving as a beam, | bars, extended one to the nearest end of the top-chord, and 
irder, or summer | the other to the top of the center-post ; each quarter-span is 
girder, ’ similarly divided into eighths, and these, again, for spans of 

A wooden beam or frame , more than 100 feet, into sixteenths. ; 


with a tie-rod to 
strengthen it 

inst deflection. 
This trussing may 
be done in two 
ways : Ist, by inserting cast-iron struts, as 
in a, thus placing the whole, or nearly the 
whole, of the wood-work in a state of ten- 
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sion ; 2d, by wrought-iron tension-rods, as 
in b, which take the whole of the tension, 
whilst the timber is thrown entirely into 
compression. 

For various other forms of truss, see 
BripGe; Truss; Rarrer; Roor ; Truss- 
BRIDGE ; etc. 

Truss—bridge. A bridge which de- 
pends for its stability upon the application of the | Be hogs ype Sines, the dene bp ban ran thaghemmwagg 

er S ‘ : ‘ i end of the truss by a r of suspension-bars. e 
principle of tage sha beg Ss vd this mn | Srnec rallcond tildes as Horper's Facey wes of tile kiod, hav: 
may be formed by a single truss ; larger structures | ing four parallel trusses for a double line, with a clear span of 
are composed of a! 124 feet, the span being divided into eight panels. The depth 
system of trusses or | of the truss was 17 feet 6 inches,and with a weight of 122 tons, 
bays s0. connected at a speed of 8 miles an hour, the deflection at the center is 

A stated to have been but 1} inches. 
that the spaces be- a (Fig. 6709), Fink system. —_e, Linville system. 
tween the abut-!| 4, Spoor oo i I ee is 

; c, Howe or Jones system. g, system o ngles. 
ments and ae d, Murphy-Whipple system. 
as may eac The Louisville railway-bridge is of iron trusses, and has 
fo _ be regarded as| Piers............... ey 

<= 6 constituting a oO ee ee eer ee eee 29, from 30 to 400 feet. 
Length of eg iru igor age 6 294 feet. 
Hight above high water, 504 feet. 
Hight above low water, 101 feet. 
Wood in superstructure, 610,000 feet, board measure. 
Masonry in piers, 30,000 cubic feet. 
Iron in bridge. 8,723,000 pounds. 
Cost, $ 1,555,000. 
= The railway bridge of the Susquehanna, at 
a ~ ‘> Havre de Grace, was built from the plans of 
y = George A. Parker. Its cost was about $ 1,500,000. 
Fe The work occupied about 1,000 men for 4 years. 
4 ae ) fp d The piers which support the superstructure are 
—=> 18in number, and are of stone carefully laid in 
cement, within caissons of boiler-iron,which reach 
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Deck- Bridge Trusses. a point above the line of running ice. From this 
| hight the piers are finished with cut-stone, laid in 
single compound truss. Fig. 6708 shows several] | courses. The draw-pier is circular, with a diameter of 24 feet 


. 8 inches at the top of the caisson, while each of the other piers 

trusses for bridges of short span. has a width of 8 feet, and a length of 85 feet 4 inches at top 

a, deck-truss for 30 feet span. ‘of caisson, and a width of 7 feet 3 inches at top of cut-stone. 

b, deck-truss for from 24 to 48 feet span. | Beside the piers which carry the superstructure, there are at 

c, deck-truss for 70 feet span. the draw 2 guard-piers, one above and one below, which serve to 

d, deck-truss for 100 feet span. pce the draw from injury, and to aid vessels in passing. It 
The extensive use of wrought-iron is a characteristic feature substantially the Howe truss. 


in bridges of this kind, that material being generally employed The bridge across the entrance to the Niagara River, at Black 
in all parts which have to resist a tensile strain, and the vari- Rock, designed for the use of the Grand Trunk, Great Western, 
ous systems each aim to solve the problem of combining the | Canada Southern, New York Central, Erie, and New York West 
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Shore, and Chicago Railways, has a total length of 8,550 feet, | ae 
1,300 feet of which are over trestle-work upon "as Islend, Fig. 6711. a 
XX 


SY 


Ss 


feet over Black Rock Harbor, and the remainder over the main | 
branch of the river. The river portion of the bridge has 8 
and 2 abutments. Owing to the depth of water, from 12 to X 
feet, and a current of from 5} to 10 miles an hour, varyin ras 
with the state of the wind, considerable difficulty was experi- anne 
enced in the construction of the piers, which were founded 
n caissons. Four of the spans are 190, and three others 
feet wide, in the clear, and there are two draw-openings, 
each 160 feet wide. In Black Rock Harbor are two draw-open- 
ings, each of 90 feet, and a fixed span of 220 feet; these are 
supported on 2 piers and 2 abutments. The masonry is of. 
sandstone, and the superstructure of wrought-iron, from the 
Phoenixville works, the whole amount of iron used being over | 
2,000 tons. The 190-foot spans weigh 130, and the 240-foot , 
spans 208 tons each. After completion, one of the 190-foot | 
was loaded with 210 tons of rails, equally distributed over 
floor-beams, — a weight greater than that of a continuous 
line of locomotives covering the span, — and left in that con- 
dition for three days ; the deflection amounted to but one inch, 
and, on the removal of the load, the truss resumed exactly 
its former position. The entire cost of the bridge was about 
$ 1,500,000. 
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e, Detroit Bridge and Iron Works, Detroit, Mich. 
| f, Baltimore Bridge Company, Baltimore, Md. 
g, Kellogg and Maurice, Athens, Pa. 
, Niagara Bridge Works, Niagara, N. Y. 
t, Macdonald, New York. 
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j, Louisville Bridge and Iron Company, Louisville, Ky. 
k, Patapsco Bridge and Iron Works, Baltimore, Md. 


Trussed Gird/er. A construction having special 
application in centering, as shown in the annexed 
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Trussed Bridge Centering. 


cut, which exhibits a portion of the centering of one 
of the London Bridge arches. See Truss. 

Trussed Roof. One involving the principles of 
a truss; containing principals, purlins, struts, and 
ties. See Roor; Truss. 

Truss-hoop. (Coopering.) One placed around 
a barrel to strain the staves into position, collapsing 
them toward the chine, leaving the bulge at the 
middle portion. ; . 

The example (Fig. 6713) is a device for binding and preserving 
the integrity of the barrel when the hoops are removed, in or- 


Figs. 6710, 6711, show several forms of trusses adopted by the | der to replace a broken or decayed stave without removing the 
principal bridge-building firms in the United States. See also ae 
on Bripce Truss/ing-ma-chine’. (Coopering.) One for 


Sgro bags agenda A Buffalo, N. Y. |drawing the truss-hoops upon casks, to draw the 
¢; Phoenixville Bridge Company, Philadelphia. ends of the staves together at the chines. A hoop- 
d, Watson Manufacturing Company, Paterson, N. J. driving machine. 
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Truss-piece. A piece of filling between com- 
partments of a framed truss. 

Try'ing-plane. (Joinery.) 
Try-plane. The second in 
order of fineness of the join- 
er's bench-planes. The first 
, is the jack-plane, which pre- 
\ pares the surface. The ¢try- 
4 ing-plane is long, and levels 
j the surface, trying it for 
straightness. It is succeeded 


by the panel and the smooth 
planes. 

Try’ing-square. See 
TRY-SQUARE. 


Try’ing-up Ma-chine’. 
(Wood-working.) A machine 
for planing and ga pe the scantling. Revolving cut- 


ters, driven at a high velocity, are employed ; these 


similar length and securely fastened at right angles 
thereto, the edges of both being accurately straight. 
See SQUARE. 

Fig. 6715 shows a 
square and bevel in which 
the pivoted blade is drawn 
in one direction by a spiral 
spring, and has a toe rest- 
ing against the projection 
of an adjustable plate, by 
which it is retained to any angle. The 
angle between the head-bar and blade is 
denoted by an index-plate. 

T-square. A draftsman’s ruler. 
The blade is set at right angles to 
the helve, and the latter slips along 
the edge of the pe en, See 
which forms a guide. The helve is 
made of two parallel pieces, in one 
of which the blade is mortised. The 
other portion of the helve is adjustable on the set- 
screw to any angle, so as to rule parallel oblique 
lines, or to form an 
oblique base for the 
triangles, which are the 
usual rulers in plotting 
and projecting. 

Fig 6716 has a shifting 
member on one side of its tongue, so as to give the latter any 
angle with the base line of the drawing. The tangent-screw and 
protractor admit accurate angular adjustment. 

Tub. 
rel, or piece of cooper work, with one bottom and 


Fig. 6715. 


Try- Square and 
vel. 


Fig. 6716. 


T- Square. 


open above; as a wash-tub, meal-tub, inash-tub, ete. | 


2. (Mining.) a. A corve or bucket for raising 
coal or ore from the mine. 

b. A casing of wood or of cast-iron sections bolted 
together, lining a shaft. 

3. (Metallurgy.) One form of chamber in which | 
ore or slimes are washed to remove lighter refuse. | 
See Jiacger; Frame; TRUNK ; etc. | 

Ta’ba. (Music.) <A brass wind-instrument, the 
lowest as to pitch in the orchestra. It has five cyl- 
inders, and its compass is four octaves. 

Tub’bing. (Mining.) Lining a shaft with casks | 
or cylindrical caissons, to avoid the caving in of the 


1. (Domestic, etc.) A small cask, half-bar- | 


may be of suitable shapes for molding beading, rab- 
beting, ete. The stuff may be secured on the cast- 
iron feed-table by cramps at intervals of 3 feet, and 
the cutter-block carriage is provided with two press- 
ure-rollers to keep down the stuff when the cramps 
are not required, and is raised or lowered by a han- 
dle in connection with two side-screws. The feed- 
motion is self-acting. 

Try’sail. (Nautical.) A storm-sail of strong 
material and relatively smaller area. 

A fore-and-aft sail set with a boom and gaff in 
ships. Similar to a spencer, spanker, driver. For 
the names of its parts, see FORE-AND-AFT SAIL. 

Try-square. An instrument used by carpenters 
and joiners for laying off 
short perpendiculars, ete. 

It consists of a thin blade 
of steel about 6 inches long, 
let into a wooden piece of 


Fig. 6714. 


| 


ground. Especially used in shafting through quick- 
sand. See CAIssoNn. 
Tube. 1. A metallic pipe, of many kinds and 
uses. 
The first wrought-iron tubes made on a large scale 
were for barrels of fire-arms (see GUN-BARREL), but 
r~ the introduction of illumi- 
nating gas, in the first 
place, found a use for the 


Fig. 6717. 


T- Square. 


old musket-barrels which 
were stored away after the 
general peace of Europe, 
1816, and subsequently 
gave rise to a general de- 
mand for tubing of various lengths and sizes, for 
which the old barrels would have been unsuited had 
they not already been exhausted. 


Under Russell’s patent, 1824 (English), the tubes were first 
bent up by hand-hammers and swages,to bring the edges near 
together, and then they were welded between semicircular 
8 » fixed respectively in the anvil and the face of a small 
ite hashes worked by machinery, by a series of blows along 
the tube, either with or without a mandrel. The tube was 
_completed by being passed between rollers, with half-round 
' grooves, which forced it over a conical or egg-shaped piece at 
the end of a long bar, to perfect the interior surface. 

Various improvements were afterward made, as, for instance, 
bending the skelps, first to the semi-cylindrical and then to the 
tubular form, preparatory to welding, by swage tools, worked 
by machinery. The whole process was afterward carried on by 
rollers, which were abandoned on account of the difference in 
velocity between the greatest and least circumferences of the 
rollers. 

Subsequently, the plan was adopted of bending the end of 
the skelp to the cireular form, and heating the whole skelp to 
a welding heat in a furnace. It is then dragged by the chain 
of a draw-bench through a pair of tongs. with bell-mouthed 
jaws, which are opened at the moment of introducing the 
skelp. No mandrel is employed. By this means wrought-iron 
tubes, from } inch diameter and ! ,, inch bore up to those of 6 
inches internal diameter and 4 to 3 inches thick, are made 
with a perfect weld. 


TUBE. 


2641 


TUBE. 


The following table shows the progress of invention in this 
direction : — 
Draw-bench introduced into England 
Rolls invented for rolliug iron, by Henry Cort............. 
Draw-bench and ‘rolls used for making lead-pipe, by 
Wilkinson 1790 
Combination of 2, 3, or more pairs of rolls, by Hayledine. .1798 
Welding. 
a, hand-hammer. 
b, power-hammer. 
c, rolls with several passes. 
d, alternating holes. 
e, segment moving on a bed. 
J, three or four rolls making one hole. 
f drawing through holes or tongs. 
, drawing through rolls. 


Finishing. 
1, draw-bench and rolls. 
j, draw-bench and rolls. 


Drawing overa Mandrel. 


&, no mandrel. 

é, parallel and in motion. 
m, taper and in motion. 

nm, enlarged end and at rest. 


Form of Joint. 
o, but or jump. 
p, scarf or lap. 


The excellence attained in making 
tubes has been owing to the persistent 
attempts at perfection In manufactur- 
ing two articles, —gun-barrels, and 
tubes for steam-engine boilers and con- 
densers. 

The series of English patents on this 
subject may be thus enumerated, — the 
letters in parentheses have reference 
to the diagram, Fig. 6718 : — 

Cook, 1808 (at 7 lp) 1. Forge a 
round bur, drill a hole longitudinally ; 
elongite by draw-plates, or grooved 
rollers, over a mandrel. 

2 Turn a skelp over a mandrel; 
weld, and draw as before. 

Foree a circular plate of iron 
through a series of holes in a die, giv- 
ing it a cup-shape, which is eventunlly 
opened at bottom and elongated toa 
cylinder, by drawing aa before. 

James and Jones, 1811 (0 ¢ m p). 
1. The heated skelp is turned over a 
mandrel, and swaged by a hammer, 
while resting in a grooved anvil. 

2. Welded and rolled by grooved 
rollers. 

Osborne, 1817 (5 e de np). The 
skelp is turned and welded on a man- 
drei, which has a shield to prevent its 
pe between the rollers, so that the 

rrel is drawn off the mandrel. This 
is repented with progressively smaller 
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Russell, 1824 (5 7 & 10). The akelp 
welded by grooved anvil and top tool. 
eS 0 enon apace The akelp 
was turned into tion for welding, 
ook Esa p and was then drawn between dies, or 
Principles of Action of passed between grooved rollers, with- 

Tube- Making. out mandrel or internal support. 


Royl, 1831 (¢ i ko). Two grooved 
rollers, which received bent and heated skelp, and drew it out 
of the mouth of the furnace. 

Harvey and Brown, 1833 (eo p). The mandrel was a short 
instrument, just in front of the rollers, so that the enlarged 
head came just beyond the pinch of the rollers. In working, the 
beated tube was forced over the short, cranked stem of the 
mandrel, the unclosed seam of the tube being sufficiently open 


to allow it to pass the fin by which the stem of the mandrel was 
carried. 

Russell, 1836 (A 17 & 0). The end of the skelp being turned 
around, 80 as to make the edges lap, it is pulled at a weldin 
heat between dies, or rollers, without a mandrel or cent 
support. 

Prosser, 1840 (fnop). Four rollers, each having a groove 
equal to the quarter of the circumference, and driven by gear- 
ing, 80 as to travel at the same velocity. The end of the skelp 
was bent around, entered between the rollers, and discharged 
on toa straight mandrel, smaller than the bore. 

Cutler, 1&tl(g ktikno p). 

Russell Whitehouse, 1842 (g 2 p). The skelp, bent into an 
oval form, was placed on a small mandrel, which filled it across 
the minor diameter. The pressure was applied at the other 
edge of the lap, then at the inner, and lastly in the middle. 
Drawing between dies restored the circular form and lousened 
the mandrel 

Russell, 1845. The edges of the skelp are lapped on a long 
peal lecta is then drawn beneath a grooved roller, to close the 
weld. 

Banister, 1849. Has a combination tube, brass inside, then 
iron, copper outside, so that the former is exposed to the fire, 
the copper to the water, and the iron stiffens both. The an- 
nealed tubes, of proper size, are telescoped, and then drawn 
between dies, to elongate and attenuate them. 

Ostrander’s tubular iron is rolled with a compound mandrel, 
30 feet long, of required diameter and shape, and with a hole 
from } ,,’ to any required size. It is used for stay-bolts for 
boilers, where it indicates, by leaking into the fire, if the bolt- 
head has given way ; also used for hollow pump-plungers, etc. 

Fig. 6720 is a machine for making shect-metal tubes from 
blanks or skelps. A series of pairs of rolls is used in connec- 
tion with a stationary mandrel of peculiar shape, by which the 
sheet of metal is first bent to the form of a trough, with one 
edge higher than the other; then into a tube, with its marginal 
surfaces bent up and in contact. The projecting edge is next 
bent over, and, lastly, the lap ie bent down upon the tube and 
flattened. 

Telescope-tubes are made of brass skelps, turned over and 
soldered. They are then forced on to a steel mandrel and 
drawn through a die. 

Fluted tubes are drawn through ornamental dies of the re- 
quired fo:m. The mandrel is frequently cylindrical. 

Joint wire is a fine tube used by silversmiths and watch-case 
makers. A small pipe is threaded on a piece of steel-wire, and 
both are drawn through a die, Jike a piece of solid wire. See 
Pipe; LeapD-PIPs. 

For lead-pipe making and lining with tin, see pages 1271, 


i 
For making of gun-barrels, see pages 1032, 1033. 
For bushing, see page 413. 

See also Pipe, pages 1707, 1708, and list un- — Fig. 6719. 
der that head. A; : 
For tubing for oll-wells, see WELL-TUBING. it 


2. India-rubber tubes are made : — 


1. By wrapping slips of rubber or rubber- 
cloth around a mandrel of glass, which is 
afterward withdrawn, the layers and the edges 
being joined by solvents or heat. 

2. By driving the pastry mass out through 
an annular die-opening, in the manner of mak- 
ing Leap-pipg (which see) 

The flexible tube (Fig. 6719) has a frame- 
work of flattened wire, wound spirally round 
amandrel This tube or coil is then covered 
with a braided or woven coating saturated with 
oll or varnish. Avother coating of a narrow 
strip of leather is then wound spirally over 
this and oiled or varnished, over which is 
woven or braided another coat which forms 
the outside, and which is then oiled or var- |; 
nisbed. The mandrel is then withdrawn from 
the finished tube. 


8. (Ordnance.) A primer for ord- : R 
nance. A small cylinder placed in the Flexible Tubing. 
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Fig. 6720. 


Machine for Making Shret-Metal Tubes. 
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vent of a gun, and containing a rapidly burning com- | through which a cord may be passed for the purpose of draw- 
sition, whose ignition fires shin wder of the. ag, rouge: She babe: 

a OY Ge eee ye | g. 6724 is a brush of 

charge. See | RIMING-TUBE, | Wire, whalebone, or hair, 

The friction-primer ov friction-tube is a variety of | arranged spirally around a 
priming-tube. See FRICTION-PRIMER. contral axis, Mke the thread 

4. (Hydraulics.) The barrel of a chain-pump. 

5. (Steam.) A pipe for water or firein a steam-| — OR | 
boiler. It would be well to call water-pipes tudes, = EEE FY 
and fire-pipes flues, if it were not too late to attempt == 
careful nomenclature now. The present practice is 

to call them flues or tubes, according to 

Fig. 6721. their relatively large or small diameter 
respectively. See TuBuLAR BoILer. 

Tubes, in locomotive-boilers, are of brass or 
iron, about two inches outside diameter. They 


extend between the tube-sheets of the boiler, 
K<e> and are fixed in them by ferrules driven in at 


<>" each end, which make them steam-tight. Ili th’s Boiler- Tube Cle 
=a, oe ngworth’s Boi ¢ Cleaner. 
=> 6. (Surgical.) a. An esophageal tube, 
ey __» capable of being passed into the stomach. | of a screw ; used for cleaning out tubes. ; 
a 3 An elastic gum tube passed per The boiler tube-cleaner (Fig. 6725) consists of a number of 
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=> . ; P : flat steel springs, which have a spiral twist and act as scrapers. 
geet INO into the colon, to discharge air or These are poconel between two caps on a screw-threaded rod. 
“/ _ introduce enema. . By varying the distance of the caps, the scrapers are elongated 
“> ce. A tracheal tube. | we — ne to fit phate ee ee Si eS at 
. . 6726 shows a flexible pipe and nozzle for blowin 
Tube-brush. (Steam.) Awire brush ibroneh the tubes for removing soot and scale. McDowell, 
for cleaning fire-tubes (flues) of steam- | March 6, 1866, uses jointed pipes for the same purpose. 
boilers. 


Tube-clip. kind of tongs used for holdin 
Stillwell’s tube-brush, patented March 20, test » ee = - 6 5 
1564, has a screw-shank at one end and an eye 8 or _ C 727 Fi 6728. 
at the other, so that it may be operated by pull- | heated tubes in Fig. 67 ‘ gf 


ing and pushing from the respective ends of the | ¢hermical manipu- 


tubes. lations. 
Tube- Brush. The wires are flat on the ends, so as to act as 


cutters, and are soldered to the shaft, which Tube-cock. A 
consists of a twisted rod between whose strands the wires are species of cock 
held. The bottle-brush has | consisting of an 


nap ree Sar vengheirert yan elgg ‘india-rubbertube,  Tube- Cock. 
which is fitted 


( he _ or I a within a pipe and compressed by a 

vice used am tiftin, ys screw-valve when it is desired. to 

withdrawing wall-tub: stop the flow of liquid. 

ing. It has a pair of ube-com’pass. A drafts- 

taere whith ase tightly mans compass, having tubular 

hth d around the legs containing sliding extension- 
rp i adjustable to any required 


faite carat ength by means of set-screws, 
’ 


of the hook of the 
\ tackle. * 
\ Tube-clean’er. 


One leg carries a reversible needle- 
point and pencil-holder, and the 
other a reversible needle-point and 
pen. 
Tube-con-dens/er. A _ bent 
tube, provided with a stopper at 
each end, through which a small 
tube is inserted; used in obtaining 


(Steam.) <A device for 
cleaning the interior of 
boiler and other tubes. 


Fig. 6723 is composed of two spiral coils of steel wire, 

both coils being spirally around and con- ere f , 
nected with a central twisted stem, having a screw-thread at | S0!Utions of ammonia and other 
one end for the attach- gases which are absorbable in 


Well- Tube Clamp. 
Fig. 6723. ment of a handle, and Fig. 6725, water. 


op ‘et the ober, Tube-cut’ter. A device for eutting gas and 
other metallic ig os The example (Fig. 6730) has a 
fixed jaw which grasps the pipe, and a slider which 
carries a rotary circular cutter and 
is advanced by a screw, while the 
instrument is turned about the pipe 
by means of its handle. See also 
PIPE-CUTTER, page 1711. 


Fig. 6731 is a special- tool for cutting off 
boiler-tubes when their exterior cannot be 
reached. The lower end of the stock is in- 
serted into the tube; the tool projects 
radially from the revolving-stock and cuts 
off the boiler-tube from the inside. 

Tube-door. (Steam.) <A door 
in the outer plate of a smoke-cham- 
ber, which may be opened to allow Tybe- Condenser. 
the tubes to be examined or cleaned. 

Tube-draw/ing. Metallic tubes are drawn in a 
manner similar to that employed for wire. Many 


Steel - Wire 
Tube - Cleaner. 


TUBE-DRAWING., 


purposes are bent, and, 
together, merely drawn 


brass tubes for common 

having the edges soldered y 
through a hole, which makes them tolerab y round 
and smooth on the exterior, leaving their interior in 
the same condition as it was after solder. 


—_e 


ete., are drawn inside and out 
rendering them very hard and inelastic, by inserting within 
them a steel cylinder, or triblet a,and setting down the end 
let, so that they may be simulta- 
neously drawn together through a 
draw-plate 6, by means of a key in- 


serted through a slot in 
the triblet. Fluted tubes 
c, for pencil-cases, etc., 
are thus drawn through 
corresponding apertures, 
the triblet being, in gen- 
eral, cylindrical. 

The small tubing known 
as joint wire, d, used by 
Silversmiths for hinges, 
etc., is drawn upona piece 
of steel wire. 

Triangular, square, and 
rectangular brass tubes 
are made in draw-plates 
with movable dies e Si 
which admit of adjust- 
ment for size ; the dies are 
rounded on their inner 
_ edges, are contained ina 
square frame, with adjusting Screws, and the whole lies against 
@ solid perforated plate. 

Tubes of small diameter are erally completed in two 
drafts ; sometimes three are used, by which time the maximum 
degree of hardness is attained. 

When finished, the triblet is withdrawn by 
at its other end and drawing it through a col 
fits it. 


Large tubes are drawn verticall 
upon a barrel, turned by gear-w eels,as in a crane. This is 
the case with Donkin’s machine for drawing the cylinders used | 
in paper-making and other machinery, having a diameter of 
26} inches, and length of 64 feet ; a vertical screw is used, the 
nut of which is turned by toothed wheels, driven from a 
windlass. 

Lead and tin pipes are cast 
in tubular form, and after- 
ward drawn out upon trib- 
lets. The same course is 
adopted with brass boiler- 
tubes, which are sometimes 
drawn upon a taper-triblet, 
so that the tube may be 
thicker at the more exposed 
end, or that next the fire- 
bo 


x. 
Rand's collapsible tin tubes, 
for artists’ colors, having a 
thickness of but 1)... of an 
inch, were formerly drawn 
out in this way from the hol- 
low cast pipe, the ends being 
cast and soldered in; for 
this purpose ten drawings 
were required, which were, 
however, owing to the duc- 
tility of the metal, con- 
ducted as one continuous 
o 
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Tool for Cutting off Boiler- Tubes. 


inserting the key 
lar which exactly 


by means of a chain wound 


on. 
At present, they are formed 
by @ screw, or hydraulic 
press. A disk of tin having 
the external diameter of the 
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Machine. for Spinning Tapering Tubes of 


Fig 


intended tube is punched ou 
The blank thus form 


die as to leave an 
of the tube. 


wo 


of uniform exterior diameter, 
but having a tapering bore, 
for water-pipes, which have 
to resist a greater pressure 
toward their lowerends. The 
pipe and its mandrel pass 
down ySpeed and the former 
is cut off, and removed when 
the stroke is over; the smaller 
end of the mandrel being 
downward, the tube slips off. 

The machine (Fig. 6734) has 
& spinning action, and is in- 
tended for forming tapering 
pipes, such as spouts or 
nozzles, from hollow cylinders 
of block metal. The cylinder 
is placed upon the spindle /, 
to which a rotary and back. 
ward movement is imparted 
by the pulleys dm, while the 
tool r is pressed aguinst the 
metal, spinning it into taper- 
ing form corresponding to 
that of the mandrel: 


Fig. 6734. 
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TUBE-EXPANDER, 
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. 6732. 
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Drawing- Plates and Triblets, 


screwed portion 


halves. See also LEAD-PIPE. 


“tk C fixed in the ram Bis em- 


Fig. 6783. 


Taper-Tube Press. 


Tube-ex-pand’er. 
(Steam.) A tool for set- 
ting the tubes in the 
tube-sheets of locomo- 


Sheet- Metal. 


TUBE-FASTEN ER. 


Fig. 6735. 
mE Py 


~ 


See 


— 


be nn 
ant 


Harding’s Machine for Drawing Tapered Tubes. 


tive and other similar boilers. A collar is formed on 
the tube by expansion, on the inner or water side of 
the sheet, and the ends of the tube are then turned 
over upon the sheets at the fire-box and the smoke- 
box ends respectively. The collar and outer flange 
thus formed constitute the water and steam-tight 
joint by which each tube is secured to the sheets. 
The mandrel a has several longitudinal ves whose bot- 
toms form inclined planes in which the beading dies 6 6 and up- 
setting dies ec slide. The mandrel is inserted in the end of the 
tube, and the beading dies are pushed in until the ends of their 
projecting arms, which are exterior to the tube, bear against 
the face of the tube-sheet. The mandrel is then turned by a 
wrench which is slipped over its square projecting shank, the 


Fig. 6736. 


interior projections on the dies b expand- 
ing the tube so as toform a collar. By 
turning the nut d the dies c¢c are forced 
against the projecting end of the tube, up- 
setting it against the face of the tube-sheet. 
¢ is a ring which is screwed on to the 
end of the mandrel to prevent the dies from 
slipping out of their grooves when the tool 
is not in use. 
fis part of the tube-sheet with a tube inserted as described. 


Tube-fas'ten-er. (Steam.) A machine for 
fastening tubes in tube-sheets, by expanding them 
against the edge of the hole to make a steam-tight 
joint. 

The cylindrical mandrel or shank has a number of longi- 


tudinal grooves in its periphery, increasing in depth from its 
outer to its inner end, the bottom of the grooves forming a 


ulti 


Tube in Tube- Sheet. 


Mc Connel’s Tool for Fastening Boiler- Tubes. 


tapering or wedge-shaped foundation for a corresponding pnum- 
its or sliding dies, part of which are for forming the 
bead on the tube inside of the tube-sheet, the other for flanging 


ber of 


or turning out the end of the tube against the sheet. 
Tube-fer'rule. 
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(Steam.) A short sleeve for 


TUBE-SCALER. 


tapered hoop driven in at the end of the 
N tube to fix it securely in the boiler. 
SS) _ In Fig. 6738, the tube-holes are bushed with inward 
flaring ferrules, and the tube end is surrounded 
with a ferrule whose out- 
ward surface is brought in 
contact with the inner sur- 
, face of the bushing by a nut 
screwing on its outer end. 
Tube-fil’ter. 
( Wells.) A foraminous 
chamber. at 
the end of 
a driven 
well-tu be, 
or the suction-tube of a pump, to 
prevent gravel or other foreign 
matters from getting into and choking 
the pump. 
That shown in Fig. 6739 is composed of sections { 
of any kind of common wire, arranged in a tubu- | 
lar form, forming an open grate. The ends of the 
wire sections are welded together and form a drill. 
It relates to that class of wells formed by driving 
a tube into the earth and allowing it to remain. 
Tube-flue. (Steam.) A furnace-tube 
through which flame passes. 
A tube in a furnace, properly speaking, 
is traversed by water ; a dae, by fire. 
Tube-pack'ing. (Weills.) A bag of 
flaxseed or ring of rubber to Toy the 
pe between the tube of an oil-well and 
the bored hole, to prevent access of water 
to the oil-bearing stratum. 
In Fig. 6740, it consists of an elastic tube em- 
bracing the pump-barrel; its upper end, being 
flaring, expands under the pressure of water from 


above, and is thus pressed into the irregularities 
of the shaft. 


Tube-plate. (Steam.) A sheet into 
which fire-tubes are set. See STEAM-BOILER FuR- 
NACE; TUBE-SHEET. 
Tube-plate Stay. (Sieam.) An iron rod pass- 
ing across the boiler and having heads or nuts on 
the outsides of the respective sheets 
to tie the plates together and pre- 
vent their disruption by the press- 
ure of steam. 
Tube-plug. (Steam.) A tapered | 
lug of iron or wood, used for driv- 
ing into the end of a tube when 
burst by the steam. 
Tube-plug Ram. (Steam.) A 
long rod with a socket end, into 
which the plug fits, and is thus 
driven into Pie buist tube, and the 
plug-ram withdrawn. 
Tube-pouch. The artillery- 
man’s leather pouch 
for carrying fric- 
tion- primers. It 
has two loops, by poutton’s Oil- Well 
which it is fastened Pump- Packing. 
to the belt. The 
priming-wire and gunner's gimlet 
are carried with it. 

Tube-re-tort’. A retort made 
from a glass tube, closed at one end, 
and sometimes havingaswelled bulb. 


a (Fig. 6741), Clark’s retort, and }, re- 
ceiver, for the distillation and condensation 
of small quantities of acid. 

c, Faraday’s retort and receiver in one piece. 

d, Gay Lussac’s bent-tube retort, used when a solid is to be 
heated in a gas confined over mercury. 


Tube-scal/er. (Steam.) <A tool for ae 
soot and incrustation from the insides of flues 


a: tubes in tube-sheets. Usually a slightly 
| 


Tube- Filter. 


Fig. 6740. 


aa] 


TUBE-SCRAPER. 
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TUBULAR-ARCH BRIDGE. 


Fig. 6741. steam-boilers. See 


TUBE-CLEANER. 
Tube-scrap’er. 
(Steam.) An im- 
plement for re- 
moving rust, sedi- 
ment, etc., from 
boiler and other 
tubes, 

The example is 
adapted for attach- 
ment to piece of 
pipe asa handle. The 
blades, which are cur- 
vilinear in outline, 
are expanded by 
springs. See TuBgE- 
SCALER; TUBE-CLEAN- 


ER. 
Tube-sheet. 
(Steam.) A boiler- 
plate into which 
the ends of boiler 
tubes or flues are inserted securely. See FLUE- 
BOILER ; TUBULAR BoILER; STEAM-BOILER ; etc. 
Tube-sheet Cut’ter. 
(Steam.) A tool for cutting 
‘holes to receive the tubes in 
M® the tube-sheets of boilers. Fig. 
y 6743 is designed to obviate the 
> preliminary labor of drilling 
holes to receive the pin by which 
the cutter is usually steadied. 


The socket a may be fitted in the 
drilling-machine in the usual way. It carries a circular cutter 
6 secured by the lantern lock-pin ¢. The center d is retained in 
the socket by the key ¢, and is pressed outward with sufficient 


Fig. 67 Fig. 6744. 


Trde- Retorts. 


Fig. 6742. 


Tube- Scraper. 


Tube- Sheet Cutter. Tube- Sheet Cutter. 
force to resist lateral displacement by means of the spring /, but 


yields to the pressure by which the cutter ia advanced to pene- 
trate the sheet. 


Fig. 6744 Is on the principle of the center-bit, the tool turn- 
ing on a point while the cutters take a disk out of the plate. 
The cutters are adjustable to and from the center-pin to vary 

. the size of hole, and are held 

Fig. 6745. in a sleeve which slips upon 

the mandrel, being fed by a 

screw as the cutters revolve, 

to force them against the 
me al. 

Tube-stop’per. 
y (Steam.) A device for 
lugging boiler, con- 
enser, or other tubes 
7 in case of leakage or for 
4 other reasons. 

That shown consists of an 
expansible ring a, two frus - 


| attached. 


i and, when a sufficient depth is reached, the 


i— - ——--] lowing : — 


to-conical disks 5 c, a bolt ¢, and nut / The device is inserted 
into the end of the tube, and the square-ended foot of the bolt 
is turned by using a wrench, 

causing the two disks to ap- Fig. 67 

proach each other and ex- 

pand the ring a, so as to fill — 
the bore of the tube. A 
tube-plug. 

Tube-vise. One for 
grasping tubes and 
pipes. See PIPE-VISE. 

Fig. 6746 is an English 
tube-vise, designed to be at- 

| tached to a bench. The 
pipe is clamped between the 
serrated jaws by the depres- 
sion of the screw. 

Tube-well. An 

‘iron pipe of small di- 
iameter, pointed, and 
having a number of 
lateral perforations near the end, driven into the 
earth by a small pile-driver hammer until a water- 
bearing stratum is reached. Where 
the depth exceeds 14 feet, two or 
more sections of pipe are screwed to- 
gether. A small pump is attached to 
the top. The device is said to have 
| been originally used in America for 
obtaining brine ; but in what may be 
termed its domestic form, it was in- 
vented by Colonel Nelson W. Green, 
of the 76th Regiment, New York 
Volunteers, when stationed at Cort- 
‘land, N. Y., 1862. 
' In Minneapolis, a supply of water for 
extinguishing fires is obtained in localities 
| beyond the reach of the city water-works by 
sinking four drive-wells at distances 15 feet 
from acenter. The pipes (24 inches) of the 


four wells are brought together at the top, 
where the suction-hose of the fire-engine is» 


Tube- Vise. 


Fig. 6747. 
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In Fig. 6747, the tube D is imperforate, 
and contains a smaller perforated tube A, 
having an enlarged conical head B, which, 
in driving, rests against a collar cc, at the 
bottom of the exterior tube. 

An enlarged water-chamber is thus formed, 
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tube D is lifted, leaving the tube A pro- - 
truding, in which position it is held bya - 
spring-catch, ita sides being free from the — 
surrounding ground. 

Tub/ing. Length of tubes, as’ 
well-tubing ; or kind of tubes, as 
brazen, leathern, or flexible tubing. 

Tub-ma-chine’. The machinery 
of a cooper’s shop embraces the fol- 
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Tube- Weil. 


Churn-lathe. 
Churn-matcher. 


a” 


Iathe, for three sizes. 
Matcher. 

Bottom- planer. 
Bottom-lathe. 


Hoop-punch. Hollow mandre! to turn rods. 
Cast-steel hoop-rolls. Machine to cut the screws. 
Ear-punch. Lathe to turn covers. 

Irons for making tub-ears. Butter-tub lathe. 
Paint-reels. Butter-tub matcher. 
Sand-papering pad. Lock-cutter for hoops. 
Riveting-horn. Kit-lathe. 

Shears for cutting wire. Kit-matcher. 

Paint-mill. Keeler-lathe, for five sizes. 


Setting-up plate. 


Keeler-matcher,for five sizes, 
Patent hoop. driver. 


Piercing-bench for bottoms. 


Spoke-shaves. Bottom-jointer. 
Chisels. Pail-ear machine. 
Tub-saw. A cylindrical saw for cutting staves 


from a block, giving them the transversely rounded 
shape. See CyLinprRICAL SAW; BARREL-SAW. 
Tub’/u-lar-arch Bridge. A bridge supported by 
a tubular archway of iron or steel. Fhe first arched 
iron bridge was one over the Severn at Colebrooke 
Dale, erected by Abraham Darby in 1777; the arch- 


TUBULAR-ARCH BRIDGE. 


ribs were in two pieces, each 70 feet in length and 


meeting at the keys, the clear span being 100 feet 6 | 
inches, and the rise 45 feet; the ribs were solid, not : 


tubular. 


The aqueduct aes over Rock Creek, at Washington (Fig. 
6748), has a span of 200 feet between the abutments, with a rise 
of 20 feet. The arch consists of two ribs, each composed of 17 
cast-iron pipes, with flanged ends, which abut and are firmly 
united by screw-bolts; the joints are water-tight, without pack- 
ing or cement, under a head of 120 feet water. The two series 


of pi are strongly connected together by diagonal ties and | 
A ne | longing to those of a relatively larger diameter. 


tubular cross-braces, and support a framework of heavy rolled- 


Fig. 6748. 


iron H-beams, carrying two continuous horizontal iron girders, 


of the bridge is laid. All the water for the supply of the city 
of Washington passes through these pipes, which, to guard 
aguinst freezing, are lined with staves and pitch-pine, leaving a 


upon which rest cross-beams of timber, on which the roadway | 
| 


clear water-way in each of 3 feet 6 inches. A water-pressure | 
engine is located in a vault in the western abutment, capable . 
of pumping 10,000 gallons of water per hour into the reservoir | 


, 


on Georgetown Highta, 204 feet above, supplying that part of 
the town which is above the level of the distributing reservoir. 


Fig. 6749. 
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TUBULAR BRIDGE. 


by a preseure of air sufficient to overcome the hydrostatic preas- 
ure. See PNEUMATIC CAISSON; CAISSON ; AIB-LOCK. 


Tub'u-lar Boil/er. (Steam.) A name properly 
applicable to a steam-boiler in which the water cir- 
culates in pipes, vertical, horizontal, or inclined, the 
fire encircling them. See TUBULAR STEAM-BOILER ; 
TUBULOUS BOILER. 

When the fire passes through the tubes, they are properly 
Jiues. The term is, however, applied to pipes, whether teater- 
tubes or fire-tubes, below a certain diameter; the term flues be- 


See Steam. 
BOILER, Plate LXI., in which are numerous illustrations of each 


| kind; also Locomorive, page 1846; and other places noted in 


the list under StzaM-ENGINE. 


Tub/u-lar Bridge. A bridge formed by a great 
tube or hollow beam, through the center of which a 
roadway or railway passes. 

A similar principle — that of the truss-beam — had 
been applicd, varying, of course, in details of con- 
struction, to timber bridges, both in Switzerland and 
America ; but the idea of the wrought-iron tubular 
bridge, and the carrying out of the details of con- 
struction which made it a success, are due to Fair- 


| bairn, to whom is due the credit of devising the form 


and proportions of the tubular bridges of Conway 
and Menai. The rectangular cellular beam laid on 
its edge and constructed of wrought and cast iron in 
their respective places was Fairbairn’s, as was also the 
idea of making it 
self-supporting. 
Stephenson very re- 
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Winois and St. Lou's Bridye (Center Arch). 
Tho Illinois and St. Louis Bridge, shown in Plate LXXI., ! 


luctantly gave up 
the idea of support- 
ing it by chains. 

The most remarkable 
one ever constructed is 
that across the Menai 
Straits, on the Cheater 
and Holyhead line of 
railway, and which 
unites the island of 
Anglesea with the main- 
Jand of Wales. 

Plate LXXITI. is a gen- 
eral view of the Britan- 
nia Bridge from the 
Caernarvon side, show- 
ing also the Menai sus- 
pension-bridge. A mile distant from it is the famous Telford 


’ 
! 
| 
' 
! 


and one span of which is shown in Fig. 6749, has three apans, | suspension-bridge, built in 1829 by that*prince of road-makers. 


each formed with four ribbed arches made of cast-steel. 


center span has a length of 515 feet, the rise being one tenth the | 


span ; the two end spans are each 497 feet in the clear, and have 


a rise of 47 feet 10 inches. | 


The four arches forming each span each consist of an upper 


and lower curved member or rib extending from pier to pier, « 


each being composed of two parallel steel tubes 9 inches in ex- 
terior diameter, placed side by side. The upper and lower nem- 
bers are 8 feet apart from center to center, and are held apart 
by cast-steel braces secured to cast-steel plates, formed some- 
what like the voussoirs of a stone arch, against which the ends 
of the tube sections, 9 feet in length, abut. Horizontal and 


upper and lower parts together. The car-tracks are below the 
level of the crowns of the arches, and are supported by them. 
The roadways are formed by transverse iron beams, supported 
by iron struts of cruciform section resting on the arches at the 


points where the vertical bracing of the latter is secured. The | 


upper roadway is 34 feet wide between the foot-walks, which are 


diagonal braces give lateral support, and serve to secure the | 


The Telford died in 1834. 


Several requirements were made In regard to the tubular 
bridge to be erected over the strait. 

Trains of all kinds were to cross it at full speed. 

The Lords of the Admiralty stipulated that it should not be 
less than 106 feet above high-water level. 

And that neither scaffolding nor centering should be used, as 


| they would temporarily impede navigation at all points. 


Stephenson, at first, designed a cast-iron bridge of two 
arches, in which the necessity for centering was obviated by 


| connecting together the half-arches on each side of the center 


pier, on the principle sugyested by Brunel. The two half- 
arches would thereby counterbalance each other, and be pro- 
longed until they met their counterparts, which would spring 
from the abutments on each side of the straits. 

This plan was rejected by the Admiralty, as it gave the speci- 
fied hight at the crowns only of the arches. 

The idea of the beam was then conccived,and the question 
arose how to build it. The round, or elliptical, form naturally 


each 8 feet wide, making the bridge 50 feet between the railings. | presented itself, and, after the spans were determined, the 

The railway passages beneath the carriage-way are each 13 fect | three towers were commenced, and an expert board was ap- 

6 inches wide and 18 feet high, extending through arched | pointed to determine the shape and structure. The board con- 

openings in the piers and abutments. The railways are carried | sisted of Mesars. Fairbairn, Hodgkinson, and Clark. 

over the wharves on each side of the river upon stone arches, ! The points determined were, — 

and are inclosed by a cut stone arcade supporting the roadway. ' The tube must resist compression on its upper portion and 

The railway at the St. Louls end passes immediately into a. extension on {ts lower portion. 

tunnel 4,800 feet in length, ant at the Ilinois end is continued The material should be principally accumulated above and 

on an easy down grade for 3.000 feet. below, and the middle should be hollow, whether it was of tron 
Tubular arches are aleo xhown in some of the illustrations or wood. 

under IRoN Baipce; Tauss-Bripcre. Arched beams nottubu-' Several evident reasons indicated iron as the material, and it 

lar are shown under ARCHED Beam-Roor; Roop. | was eventually determined to run the trains through the hollow 
The piers of the bridge are founded upon the solid rock be- | iron beam instead of upon it. 

neath the bed of the river, which is covered by rand toa depth | Experiments determined that, while a cylindrical tube, with 

of 78 feet at the eastern, and 50 feet at the western pier, the a given weight. was rent asunder beneath, and an elliptical 

depth of water being in each case about 20 feet. The sinking tube was crushed at the top, a rectangular tube was more 

of the pliers was accomplished by the plenum pneumatic process; rigid than either. 

that ix, by means of a caisson from which the water is expelled . Then followed the discovery that, instead of riveting together 
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TUBULAR BRIDGE. 


layers of pilates, the same amount of material in a cellular 
form would give greater strength ; so the layers were divided, 
and the spaces between them subdivided, by upright platee, into 
cells extending throughout the top and bottom of the tube. 

The plate-iron sides and angle-irons formed ribe and skin to 
the double spine. 

Chains for assistant support were contemplated, but eventu- 
ally discarded. The tube was calculated to beur a distributed 
weight of 4,000 tons (2,240 pounds each), or 2,00 tons in the 
center; being 9 times the calculated load it would have to bear. 

The piers are 8 in number, and the land abutments 2; the 
tubes 4, in appearance (or rather they appear continuous), 
but they were made in pairs, one for up trains, the other for 
down trains,so that there are actually 8 tubes, forming parallel 
bridges of 4 tubes each. The tubes next to the shore, on each 
side, were built upon scaffolding, and are each 23) feet rig 
The two spans in the middie of the strait are each 472 feet in 
length, and rest upon 8 towers or piers; the outer ones have 
each a base of 55 feet x 32 feet, and are 198 feet high. Each 
contains 210 tons of cast-iron beams and girders. 

The central, or ‘‘ Britannia,’’ pier is feet distant from its 
fellows, and is founded upon a rock. It is 230 feet high, aud 
has a base 62 « 52 feet. It weighs 20,000 tons (English). Its 
exterior has 148,625 cubie feet of granite, filled in with 144,625 
cubic feet of sandstone. 387 tons of cast-iron beams, or girders, 
are worked into it. 

The tubes are composed of wrought-iron 


ap from j to 4 
of au inch thick, the largest being about 


feet in length 


strongly united by rivets, and stiffened by angle-irons, and | 


vary in exterior hight, which is 30 feet at the center of the 
bridge, diminishing to 22 feet 9 inches at the abutments. Their 
exterior width is 

clear, inside. 

The tubes were built upon platforms on the Caernarvon 
shore, and floxted on pontons into spaces between the piers. 
One side of a tube was floated into a vertical recess in one side 
of the tower formed for its reception, and then the other was 
floated down into a similar recess in the other tower, a portion 
of the lower masonry being omitted to aliow it to pass in. 
These vertical recesses in the sides of the tower formed guides 
for the ends of the tubes while being raised to their elevated 
position. 800 men were employed in the removal of a tube, 
which was deposited on ledges of masonry on the piers. 

The raising of each tube was ci waned performed by means 
of powerful hydraulic presses. The larger press had a cylinder 
ll inches thick, the piston 20 inches in diameter, and a lift of 
6 feet. The cylinder weighed 16 tons, the machine 40 tons 
(English, 2,240 pounds). See Fig 2627, page 1158. 

Two smaller presses had rams 18 inches in diameter, and 
acted at one of the tubes, while the larger one operated at the 
otherend. They stood on the piers, and lifted by chains. The 
pag and lifting-frames added 400 tons to the weight to be 
Nfted. 

The power was derived from 2 steam-engines of 40 horse- 
power each, delivering water through a }-inch pipe into the 
cylinder below the ram. As the tube rose it was secured 
beneath. It was raised by successive lifts of 6 feet each, each 
occupying 30 minutes. The ends rest on rollers so as to allow 
the tube to expand and contract without grinding the coping 
of the pier. 

The bridge contains 9,480 tons of wrought-iron, 1,988 tons 
of cast-iron, and 1,500,000 cubic feet of masonry. Its cost was 
about $3,000,000. It was first crossed by a railway train, 
March 1, 1850. 

Some other data are given under Barnes (which see). 


The Victoria tubular bridge at Montreal, forming 
a part of the Grand Trunk Railway of Canada, was 
designed by Stephenson, and built under his direc- 
tion by James Hodges of Montreal. It was com- 
pleted in December, 1859, and opened for travel 
August 25, 1860. 


The total length of this immense structure is only 176 feet 
leas than two miles; it is supported upon two abutments and 


Fig. 6760. 
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Broom- Handle Lathe. 
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4 feet 8 inches, or 13 feet 8 inches {n the | 
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| 24 piers, having 26 spans of pe the center one of which ig 


330, and each of the others 242 feet long. The hight of the 
' central tube is 60 feet above the summer level of the water. 
| The bridge has a slight descent from the center toward each 

end. The two center piers are 24 feet wide, the others being 16 

feet, and each presents a wedge-shaped cutwater up stream to 

brenk the ice, which on the St. Lawrence frequently attains a 

thickness of $ to 6 feet, often becoming piled to the hight of 60 

feet or more op breaking up in the spring. The tubing of this 
| bridge differs principally from that of tbe Britannia Bridge, be- 
' fore described, in not being cellular at top and bottom. Each 
' plate and piece of iron was punched in gland before bein 
sent to Canada, so that littie, except putting them together an 
| placing them in position, remained to be done on the spot. 

This, however, was a work of great labor, requiring the erection 

of a rigid timber stage or trussing fan aohait by masaive tem- 

porary piers of wood, on which the tubes were built up plate 
‘by plate. These trusses were removed when the work was 
‘ completed, leaving the tubes resting at each end on the piers 
‘and abutments alone. Expansion and contraction are provided 
_ for by rollers underneath the end of each span. The total cost 

was £ 1,250,000. The first stone of this bridge was laid July 22, 
| 1854 ; and on December 17, 1859, the first train passed over. 


Tub/’u-lar Crane. A crane whose hollow jib is 
; nade of riveted boiler-plate. See CRANE; STEAM- 
CRANE ; TRAVELING-CRANE. . 

Tub/u-lar Cut'ter. Fig. 6750 illustrates a lathe 
for turning broom- 
handles or similar 
objects. The slid- 
ing head has a 
‘tubular cutter, 
! which passes along 
;and rounds’ the 

stick ; it acts as 
cutter and guide, 
the piece being too 
thin and pliable to 
work well unless 
supported on the 
side opposite to 
the tool. 
Tub/u-lar 
| Fab’/ric-loom. 
(Weaving.) Ama- 
chine for weaving 
hollow goods, such 
as bags, skirts,and 
other tubular fab- 
| rics. 
' _In Greenough's cir 
! cular loom, the sole 
of the shuttle-race is 
formed by the reed; 
the shuttle hasa roller 
at ita heel, by which 
it receives its impulse 
from a mahi 3 arm 
having a positively 
revolving roller at its 
end; a projecting 
wedge-shaped fin on 
the shuttle, having 
rollers thereon causes 
the forcing or beating 
up of the weft-threads 
| in the shed. An Inner 
and outer ring 
nearly touch- 
ing at the line 
where the 
7 warp-threads cross each other, relieve the warp from 
Poet Strain when the shuttle is beating up. 

In Danby’s machine for weaving a covering for cords, 
two filling-thread carriers travel in a circular groove 
and a series of weft-thread carriers travel in radial 
grooves which cross the circular one, thus opening and - 
\ closing the shed. When a weft-thread breaks, the ma. 
\ chine stops automatically, thus: the weight or slide 
4 which it has held up drops, allowing a projection there- 
on to come in contact with an arm and uplatch the 
fede) weighted lever, whose upper arm in rising 
i ae eee lifts the cog-wheel out of gear with the driv- 
geet =" ing-gear. 


Tub’u-lar Float/ing-dock. One 
whose flotative power depends upon 


Vig. 6761. 
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air-tight chambers or cylinders. These are wooden | partments are also hermetically closed, and the remainder are 


; , | botto hich can be opened and closed 

cases or iron caissons. See also FLOATING-DOCK. clpinaahngr birgesh perenne deer sivas. Sialals anh pease 
Clark and Standfield’s tubular dock (Fig. together, and all carried to a valve-house on the upper platform, 
6753) is composed of a number of circular 5 where they are under the control of the valve-engineer. When 


| it is desired to sink the dock, the bottom valves are Spened and 
_ the air allowed to escape at the valve-house until the dock 
| settles down to the required level. When it is desired to raise 
| it, compressed air is forced into the tubes, expelling the water 
, through the bottom valves, which are closed when the dock 
_ and the vessel upon it are raised to the proper hight. 
| The engines are in two pairs, placed within the vertical tubes 
| near the center of the dock. The whole of the water-tight com- 
partments in the bottom are divided into four equal groups 
_ corresponding to the four corners of the dock, and by means of 
four corresponding valves in the valve-house air is forced into 
or withdrawn from either or all of these four groups, so that 
a , the dock may be kept perfectly level in raising or lowering. 


Tub/u-lar For/ceps. (Suryical.) The tubular 
laryngeal forceps (Fig. 6754) is designed for the ex- 
| traction of tumors in the larynx. 


| It consists of a bent tube 7 inches Jong, and having a handle 
a, making with it an angle of 45°. On the handle isa lever } 
connected with a rod c, which passes through the tube and has 
attached at its lower extremity a smaller tube d within the 
ends, stiffened inside by angle-irons at intervals of two or three | jarger one, by which the vertical portion of the instrument is 
feet, and securely braced together by T and angle irons above lengthened and the forceps closed at will. Beneath c is another 
and below, forming transverse girders of sufficient strength to rod ¢, serrated at its upper extremity, which also passes through 
support the weight of a vessel. These tubes are usually eight the tube and terminates in a socket, into which the forceps f 
in number, and form a platform having sufficient buoyancy to | js screwed. A slide on the handle, operated by the thumb-piece 
float the superstructure and a ship. The two outer tubes are &, is so connected to two small retaining-levers A, that pressure 
; on the thumb-piece causes the 
Fig. 6753. retainers to grasp the serrated 
rod ¢ and retain it in any de- 
3 sired position. The outer side 
of each limb of the forceps is 
serrated, to enable the tube @ 
to retain its hold, though there 
be no pressure on the lever 5. 
The vertical portion of the 
main tube is introduced into 
the larynx, and the lever 5 
operated. projecting the smaller 
tube and the forceps into the 
ition shown in dotted lines. 
Vhen the proper position is 
attained, the serrated rod is 
arrested by pressure on the 
thumb piece, causing the re- 
tainers to grasp the serrated 
lever, retaining it and the 
forceps in that position. The 
forceps are then closed by 
continuing the pressure on the 
lever, causing the rod ¢ to 
push the smaller tube over the 
bare of the forceps and 
== close them. Various forms 
of forceps, as ik lm, may 
be used. 
: > Tub'u-lar Gird/er. 
Tubular Floating- Dock. A hollow girder made 
of any shape of plates 
are longer than those atthe sites co that thestractaretesones | Secured. together. (See Ino Bripce.) The tubular 
S 2 sides, so th e cture i: C- | he: e- , 2 -: . 
what pointed at the ends. The sides of the dock are each formed bi idge is but the largest kind of tubular girder. 
of from 12 to 24 similar vertical tubes, braced together and con- Tub/u-lar Goods Sew/‘ing-ma-chine’. The 
ee Akins and Felthousen patent of August 5, 1851, was 
Fig. 6754. the first machine to sew tubular goods, such as shirt- 
sleeves, boot-legs, etc.; and in 1865 it was estimated 
that 50,000 sewing-machines, embracing one or the 
' other of the features of this improvement, were in use, 
| Tub/u-lar Rail. A rail- 
way-rail having a continu- Fig. 6756, 
ous longitudinal opening 2 % 
which serves as 
A duct for water; Wood- 
» house English patent, 
\ 1803; or 
\ A steam-pipe to 
prevent the accre- 


wrought-iron tubes with hemispherical 


Machine for Weaving a Covering for Cords. 


A f Tubular Laryngeal Forceps. ’ SS 


' 

f nected by a lattice-work platform at the top, running 
in the whole length of the dock and forming a spacious . ° 
,J  gangway for the workmen. The longitudinal tubes “9 tion of ice or snow 

a apg wie She platform - to convert upon the track; 
e whole dock into a or girder of great depth ~ ’ : 

and rigidity. The tubes are divided within into water-tight | ™mes’s English patent, 1831. 

compartinents connected by pipes. The base of the dock con-| Montgomery’s tubular rail has its upper and lower faces alike, 
tains about sixty and the sides about forty of these com- | so that it may be reversed when injured by wear. It is held on 
partments, those of the sides being hermetically closed, so that one side by a rabbet in the longitudinal sill upon which it is 
the dock cannot sink. A certain number of the bottom com- | laid, and on the other by locking plates secured by bolts pass- 
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ing through the sills and ties. A number of other forms might | great number of small flue-tubes (of iron or brass), completely 
be mentioned. surrounded by water to the uptake at the bottom of the chimney. 


Inn . a Pn apes ‘ Fig. 6756 shows Napier’s tubular marine boiler. a a is a cyl- 
Tub’u-lar Rein. One in which an additional o1 indrical chamber with a dome top, or outer casing of the boiler; 


safety rein slips through the other rein, which is | and 46 is a smaller cylinder with a flat top ¢, placed within the 
hollow. «See the following patents : — chamber a, and constituting the fire-box, while the space in- 


13,306. Goddard, July 24, °65. | 61,512. Donehoo, Jan. 29, °67 cluded between the two cylinders forms the water-chamber. 
i , . " 12. ‘ ; . 
59 


. “4-4 -e7 | Within the fire-box, and on a level with the upper part of the 
596. Hartman, Nov. 13, °66. | 66,721. Brook, June 11, ‘67. fire-door, is a flat circular vessel ¢, which is connected to the 


annular part of the water-chamber by a neck e, and to the up- 
per part of the chamber by several concentric rows of tubes //- 
This vessel ¢ is somewhat less in diameter than the fire-box, so 
that there is an annular space g between its circumference and 
that of the fire-box, which forms a flue or passage for the smoke 
and heated gases from 
the furnace. The ca- 
loric current then trav- 
erses between the flue- 
pipes f f, and escapes 
by the chimney, which 
rises from the roof of 
the fire-box and passes 
out through the dome 
of the boiler. To pro- 
tect the chimney from 
the effects of the fire, 
that portion within the 
boiler is surrounded by 
a water-casing &, which 
is open at top. The 
feed-water enters near 
the bottom of the cas- 
ing by the feed-pipe m, 
and overflows at the 
top. 
In order to establish 
asa rot a circulation of water 
Oliver Evans's boiler had | in the boiler, a wide 
a number of small water- | Channel n is formed on 
tubes, able to bear agreat pressure | the outside of the cas- 
and exposing a relatively large | ing, which, being far- 
heating surface. ther removed from the 
i : Alban’s boiler (Fig. 2685, B) was | fire-box than any por- 
Napier’s Tubular Boiler. on the same principle, with the ad- | on of the annular 
ditional idea of dropping into the | preroents! a ontiahed et, 
of water which instantaneously Current Is matntainec ‘ 
flashed as ha See tino Fig. 6029, Plate LXI., and In- | therein, while an Section of Anderson” Tubulous Boiler. 


Tub’/u-lar Steam-boil’- 
Fig. 6756. er. A steam-boiler in which 
the water is contained in 
tubes, upon whose outside 
the flame plays. The term 
tube, in this connection, is 
distinguished from flue. The 
flame traverses in the latter, 
but impinges on the outside 
of a tube. See Plate 
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$ J » 1199 | ascending current is 
**Booth and Suphanenn tl eeondiiin “ Rocket’ had 25 copper , established in the annular water-chamber and pipes. 
flue-tubes, 3 inches in diameter, open at one end to the chimney o is the fire-door; p, the ash-pit, ; 
and to the fire-box at the other. | Tub/u-lat’ed Re-tort’. One with an opening at 


As many as 303 flue-tubes are employed in the ‘‘ Great West- 45. Glosed by a stopper 
” i ; 8 AM-BOILER, Plate LXI. P, clos * gta? PI , ‘. : 
=e - ; “aptavular nadine boilers,the | Tub/u-lous Boil’er. (Steam.) A form of boiler 
flame and hot gases from the | in which the water is carried in tubes or water-pipes, 

furnaces are led through # | 4. distinguished from the flue-pipes, through which 
{lame passes, as 
in the flue-boil- 
Sr ee ersof locomotives 
and elsewhere. A 
a tubular boiler. 
2S as Ge eee Ss Fig. 6757 shows 
—-41,----— Mast's tubulous boil- 
= er, the name being 
La sort of protest 
against the con- 
+ founding of water- 
LD tubes with flue-pipes. 
>| Each section is 
ti composed of two 
—— -) E+ front manifolds de 
ae) We + (Fig. 6758) and one 
=e =| rear one, connected 
7-1. together by the up- 
= per and lower sets 
= 7 of tubes ; there tubes 
= being fitted to their 
——, places by right and 
°F, a eft hand threads. 
TT 1-7 These sections are 
1-7 united to each other 
coos by nipples & at the 
7 == top and bottom of 
—_5 front manifolds, and 
e the combination is 
completed by con- 
necting the sets of 
sections to each side 
t of a central column 
j p, to the top of 
| NN : - which is attached 
oY ik Ke : ae -— the steam dome o. 
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. de =e — Extending outside 
The “ Anderson” Tubulous Boiler (Mast, Foos, § Co., Spring field, O.). of the masonry from 
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the upper and lower sections are two pipes / connecting to a | 


vertical stand-pipe /, containing the automatic water-regulator. | 
From the lower end of this stand-pipe extends another pipe to 
the mud-drum m, while from the top a pipe g connects to 
the feed-tank. The tubes are lap-welded, of wrought-iron. 6 
is the gage-glass. : 

Tu’bu-lure. A tubular opening at the top of a. 
retort. 

Tub-wheel. A form of water-wheel which has 
a vertical axis and radial spiral floats, which are | 
placed between two conical cases attached to the | 
axis. The water is precipitated 
from a chute upon the wheel, and 
follows the spiral canals of the 
wheel until it is discharged at the 
bottom. 

It is a combination of the hori- 
zontal and common recoil wheel ; 
the water, having exerted a cer- 
tain percussive force, flows down- 
ward, and passes ont like that in 
the downward-discharge turbine. 

Tuck. 1. (Shipbuilding.) a. 
The after part of a i where 
the ends of the bottom planks are 
gathered, under the stem or counter. Its shape gives 
a hame to the build, as sguare-tuck. 

6. The square stein of a boat. 

2. A horizontal fold or plait in a skirt, wide or 
narrow, and sewn throughout its length. 


Tub- Wheel. 


Tuck-creas/er. An instrument for making a 


crease upolt cloth while passing through the machine, | 
to afford a line of fold for the next tuck. Invented | 
by Fuller. | 


The illustration is one of many kinds. As the needle-bar de- | 
scends, it presses on the spring-bar E, which descends on B, 


Fig. 6760. 


Tuck-Creaser. 


and presses the forked bar down upon the cloth and it upon the 
mig beneath. See TUCK-MARKER. See also Fig. 4875, page 
121. 


The early 
Fuller, 1860. 


Tuck-fold’er. For folding over a tuck in ad- 
vance of sewing on the machine. | 


Goodrich’s are made in sets; six in a set, adapted to various | 
widths and spaces, and to various machines. | 
** They are confined to the machine by thumb-screws. After 
selecting the width of the folder 
required, fold the goods where | 
you want the first tuck; then in- 
troduce the folded edge under | 
the foll:* and up against the 
gage. Stich the first tuck and | 
press it fl:*, then make a fold in . 
the good. just wide enough to fill | 
the who'e ‘pace in the folder when | 
the tuck just made is placed in | 
the front edge or hook portion, 
which serves the purpose of a 
guile to keep the tuck just made 
parallel to the next tuck. Keep 
the spice between the two gage- 
lines full of cloth, and the tucks | 
and spaces will be even.” 


Tuck’ing-gage. (Ser. 
ing-machine.) An attach-- 
ment for marking tucks at a determinate distance | 
ready for the next line of sewing. See Tuck-. 
MARKER ; TUCK-CREASER. 

Tuck-mark’er. A device, also known as a tuck- | 
creaser, for making a crease on goods as a guide for. 


patents were Singer, 1856; Arnold, Wheeler, and 


Fig. 6761. 


Goodrich's Tuck- Folders. 
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| vent the tufts from being pulled out 
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width in making the next-fold.. The example has, 
besides the bar which is depressed by each descent 
of the needle, a gage for width of tuck. See also 
SEWING-MACHINE ATTACHMENTS, pages 2120, 2121. 

In a later patent, the hpi tag=3 Bhas a scale marked from 


left to right, while the gage-plate D has a scale whose figures 
indicate spaces half as large as those of the creasing-plate, but 


Fig. 6762, 


increasing in the reverse direction. The gage-plate is set with 
any figure at the point desired for a given width of tuck, and 
the creasing-plate is moved to a figure of double the value of the 
figure used on the gage, thus arranging the tucks in groups, 
the spaces between being twice the width of a tuck. 
Jones’s chart and scale for tuck-markers; patent dated 
August 11, 1874. 
ig. 6763 shows a tuck-marker as adapted to the old Wheeler 
and Wilson machine. Insert the loose end of the connection d 
into the tube of the same, and attach the marker to the cloth- 


Fig. 6763. 


Wheeler and Wilson’s Tuck-Marker. 


plate by means of the thumb-screw, Set the gage ¢ f.r enough 
back from the needle to make the tuck the desired width, and 
fasten the thumb-screw and the creaser as far forward as you 
desire to fold the cloth for the next tuck, and fasten it by tight- 
ening the clamp-screw on the gage. Regulate the creaser / to 
make a good mark by means of the connection. 


Tuck-net. (Fishing.) <A landing net ; one for 

be fish out of a larger net. 
e/fall. (Architecture.) A building with a 
sloping roof on one side only. 

Tue-ir/on. (Forging.) a. A tuyere, tweer, or 
blast nozzle of a forge or furnace. See TUYERE. 

b. A blacksmith’s tongs. 

Tu’fa. A calcareous dees which affords a hy- 
draulic lime. Tass, tarrass, travertine, pozzuolana, 
are local names, and vary in quality to some extent. 

Tuf-taf'fe-ta. (Fuhric.) Tutted taffeta . @ 
shaggy or villous silk fabric. 

Tuft'ed Fab’ric. <A fabric in which tufts are set, 
as in the old form of Turkish and Persian carpets, 
in which tufts were set in on the warp, and then 
locked in by the shooting of the weft and the cross- 
ing of the warps. 

Fig. 6764 shows a mode of making tufted fabric on a felted 
backing. The tufts of yarn or rovings are introduced through 
the cloth by means of a suitable needle and a perforated board 
or tuft-holder The object of the subsequent felting is to pre- 


of the fabric ; hence either 
the back of the fabric, or the tufts, or both, must have sufficient 
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felting properties to unite with the bat or sliver, or with each | feeding-apron, which extends over the drums #*, s%,ete., passing 

other by the process of between the concave jiggering-surface of the steam-box and the 

felting. Fig. 6764. tuft-holder, from the rear to the front of the machine; thence 
The fabric is prepared downward, and underneath the machine, to the rear, 

by the use of tufting- This feeding-band is also a hardening cloth, and is made of 

punches or tufting-nee- linen or canvas. The fabric as it comes from the machine is 

dies, manipula rby wound on a roller. 


hand, the tuft-holder, Tuft-mock’a-do. (Fabric.) <A mixed stuff of 


Se mind tet ag __ |silk and woolen, in imitation of tufted taffeta or 
24 Velvet. 


ward, step by step, by 
Tuft-taf'fe-ta. Formerly, a fabric with silk 
tufts. 


—~ 
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1. (Harness.) A trace by which the draft 
animal pulls the load. 
At the end of the trace is a tug-hook, or cock-eye ; 
A the former for a Put-chain, the latter for attachment 
to the tug-pin on the end of the single-tree. 
2. (Nautical.) A steam-vessel used for towing a 
sailing or disabled vessel, or a hull before receiving 
‘its rigging or steam equipment. 
Felted Tufted Fabric. .8. (Mining.) The iron hoop of a corve to which 
the tackle is attached. 
hand, to the jigger-board and steam-table where the hardening! 4. (Vehicle.) A kind of timber carriage. 


is effected. Tug-car'ri-er. (Harness.) An attachment to 
Tuft’ed-fab/ric Ma-chine’. the back strap of wagon harness. The figure shows 
Fig. 6765 is Eickemeyer’s machine for setting in the tufts and 

felting them into and hardening the body in a continuous oper- Fig. 6766. 


ation, in imitation of a terry fabric, as velvet; or a larger pile | 
to imitate plush, shaggy goods, or fur The machine is sup- | 
_ with material for the tufts, whether bats, yarns, or rov- | 
, and material for the body of the fabric, whether bats or | 
cloth, and from them prepares a continuous tufted felted | 
fabric. The bat is received from a carding-machine. The tuft- | 
holder is a hollow cylinder 4, with holes on its periphery which | | 
receive the tufts when the gang of tuft-punches descend. To 
give a diagonal position to the tufts, so that each may be oppo- | 
site to the vacancies in the previous row, the gang of punches | 
have, besides their up-and-down motion to punch the bats into | 


Tug and Chain Carrier. 


| 
its appearance as viewed from above the back. of the 
-horse. The ring in the back strap to which the hip 
|straps are attached has side hooks on which the 
chains are hung when unhitched. 
Tug-hook. (Harness.) <A hook on the hame 
for the attachment of the trace. 
Tug-ir’on. The hook to which a trace is at- 
| tached. 
Tug-slide. (Harness.) <A_ metallic 
frame in which the tug is adjusted as to 
length. It is a 
substitute for a Fig. 6767. 
buckle. _ 
Tug-spring. . 
(Tarness.) A WING 
frame with 
spring suspend- 
ed from the back 
and having 
points of attach- 
ment for the tug 
and hold-back Tug- Spring. 


2 § : J straps to prevent ; 
aa lee too great a jerk on the animal in starting 
Machine for Tufting Felted Fabrics. and stopping. 


Tu/la-met’al. An alloy of gold, silver, 
the holes, mie motion across sara tage a in op- | and lead. 
ite directions, to correspond with the positions of the tuft- : i i i open 
oles. The tuft-punches move the tuft-holder on its axis, ste | Tulle. (Fubric.) A thin silk lace with oj 
by step, one row at a time, while within the tuft-holes, then meshes, woven in narrow stri »S. , 
withdraw from the tuft-holes, and move back over the nextrow ‘Tumbler. 1. (Founding.) A vertically rotat- 


of tuft-holes to be filled. A presser-plate covers the holes just | ing ease for cleaning castings piheed within it. 
Cc 


filled, and a plaiter punches the bat forward over the next row es : cays 
of holes to make the next row of tufts A jigger orrubbing-! 2: (Locksmithing.) A latch engaging within a 


plate, perforated with fine holes for steam, is applied to the un- notch in a lock bolt, or otherwise opposing its mo- 
der side of the tuft-holder when in action for felting, which tion until it is lifted or arranged by the key, so as 
takes place periodically as the tuft-punches are withdrawn, and to remove the obstacle. See Lock ' 

lasts till they are about to again descend. The bat which forms °° / aS Beg th z P f 
the back of the fabric is received from acarding-machine onthe 3. (Fire-arms.) The piece in the interior of a 
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gun-lock by which the main-spring acts on the ham- 
mer, causing it to fall and explode the cap. 


It is connected with the main-spring by a swivel, which 

transmits the full pressure of the spring to the swivel arm. The 

tumbler has a_ partial 

Fig. 6768. revolution on pivots (the 

arbor being one), the ex- 

treme limits of its motion 

being from full cock to 

the striking of the ham- 
mer on the cap. 

The hammer is carried 
on the square of the tum- 
bler; this is the outward- 
ly projecting end of the 
arbor. It operates as fol- 
lows: when the hammer 
is drawn back, the tum- 
bler rotates in the direc- 


Tumbler. 
a, body; b, arbor; c, square ; d, pivot ; 
e, swivel-arm and pinhole; f, 
tumbier-screw hole; g,cock-notch; tion gh; the sear, which 


h, half-cock notch. is kept constantly pressed 

against the tumbler by 
the sear-spring, falls, first, into the notch A, and by a farther 
rotation into the cock-notch g; here it is held by the spring un- 
til a pressure on the trigger releases the nose of the sear from 
the notch and permits the tumbler to follow the movement of 
rotation impressed on it by the main-spring, 
which it does with great rapidity. 

4. (Nautical.) One of the movable 
pins with which the cathead-stopper 
and shank-puinter are respectively en- 
gaged. By the coincident movement 
of the pins, the ends of the anchor, 
“““ which are suspended from the cathead 

7% and fish-davit respectively, are simul- 
taneously freed. 
~ 5. (Domestic.) A drinking-glass 
= with a flat base, no stem, and straight, 
somewhat flaring sides. It originally 
had a round or pointed base, so that it 
could not stand alone, and one must 
empty it before putting it down. 

6. (Vehicle.) A kind of cart. A 
tumbrel. 

Tum’bler-brush. The cylindrical 
block is axially perforated, and the 
holes for the bristles lead at an incline 
into the central bore. The handle and 
cap-piece are secured to the block by 
their cylindrical ends eutering the bore of the block. 

Tum’bler-lock. A lock which has latches or 
disks which require to be arranged in specific relation 
to enable the bolt to be shot. See Lock ; PERMU- 
TATION-LOCK ; and others cited in the list under 
Lock, page 1342. 


In the figure, the bolt is actuated by an eccentric which is 
connected to a cylinder having a keyhole into which the tum- 


Fig. 6769. 
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TUMBLING-HOME. 


resting the periphery of the cylinder and allow its rotation in 
e hud. 

Tum/bler-punch. (Fire-arms.) A small two- 
bladed punch used for pushing the arbor of the 
tumbler, the band-springs, etc., from their seats, in 
taking a gun apart. 


Tumbler- Stand. 
‘Tum/bler-stand. A tray with tripods, to hold 
tumblers reversed over a jet which washes them. 
The illustration shows one 
frame empty and one with the 
tumbler in position. 
Tum’bler-wash’er. A de- 
vice (a) used in connection 
with soda-fountains or in bar- 
rooms, to wash tumblers. As 
shown, it has a jet for the in- @@ 
side of each tumbler and a “™ 
sprinkler for the outsides. 

6 is a tumbler-holder, to 
avoid soiling the gloves in 
drinking soda-water or beer. 

Tum’bling-bay. (/Hy- 
draulics.) A weir or overflow- 


Fig. 6772. 
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Tum’bling-bob. A coun-  qynsier Washer and 
terpoise weight on an arm to Holder. 


cause it to react by gravity 

when the lifting lever is withdrawn. 
Tum/bling-box. A contrivance for cleaning 
castings, and grinding or polishing small articles by 
attrition. It consists of a cylindrical or barrel-shaped 
vessel having a side door for the introduction of the 
work, and is mounted on an axis so as to be revolved 
by a winch or pulley. Called also rumble, rolling 
It is sometimes arranged to be shaken end- 
ways by means of a crank, and is then termed a 
shaking-machine. 

Its uses are numerous: as, for cleansing small castings; 


brightening iron tacks previous to tinning; polishing steel-— 
ns, needles, and pins, bone buttons, lead shot, rusty cannon- 


| lis, ete. ; and for dissolving gums in spirits of wine for making 


bler-keys project ; these slide radially in the cylinder and abut | jaequers and varnishes. 


on similarly sized spring pins in the hub. The key is of proper | 
form to adjust the tumbler-pins, so that their ends shall coin- | sand, or emery — when grinding is the object; graphite 


Fig. 6770. 


“AANA 


~ 


~ ~ \ - 
~ & f 
—_——_ 
AOR ae 
— 
= 8 pay ~ t/, 
VY-Y basen 
cae 
LIT 


— ae 


Some material is put in with the articles — slag, cinders, 

with 

- bs scraps of leather when the articles are to be pol- 
hi . 


| The use of the tumbling-box is increasing ; the tines of hay- 
forks, until Jate polished by an emery belt, are now finished in 
| large cast-iron tumblers. 

In Fig. 6773, the barrel is formed of perforated metallic staves 
secured between two flanged heads, and overlapping each other 
at the joints. 


Tum/bling-home. (Shipbuilding.) Said of the 
sides of a vessel when they lean in. When vertical, 


TUMBLING-SHAFT. 


they are said to be wall-sided ; when they lean out, 
flaring. 

Tum’bling-shaft. (Machinery.) A cam-shaft ; ' 
employed in stamping-mills, thrashing-machines, ete. 

Tum’brel. A contrivance, formerly used for | 
ducking scolding women, otherwise known as a duck- | 
ing-stool for retractory shrews. Zempora mutantur, | 
ef nos mutamur in rliis. 

Tt was a chair attached toa long pole; the vixen was tied in 
the chair, swung over the pond, and immersed till she was sup- | 
posed to be (temporarily) cured. 

Tum’bril. 1. (Ordnance.) A covered cart for 
containing ammunition and tools for mining and 
Bapping. 

2. (Vehicle.) A manure-cart. 

3. (Husbandry.) A large willow cage or rack for 
sheep feed. 

Tum/mals. (Afining.) A great quantity. A 
heap. 

Tum/pline. A head strap by which a porter 
steadies a pack carried on the shoulders and back. 

Tun, The fermenting vat of a brewery. 

Tun/bridge-ware. A kind of small cabinet | 
work in which thin veneers of fancy woods are cut 
into small pieces, and glued upon a foundation, form- | 
ing a mosaic, generally of geometrical figures. 

Tung’sten. Equivalent, 94; symbol, W.; spe- 
cific gravity, 17.6; fusible under the blow-pipe. A | 
hard, brittle, white metal. Tungstate of lead is used 
asa pigment. See METALS. 

Tun/ing-fork. (Music.) a. A pronged piece of 
steel adjusted to emit a particular tone when struck. 


The pitch varies with the length, width, and thickness of the 
prongs, and may be mule to correspond with any note of the 
ganiut. In practice, that giving the sound of the middle or 
tenor C is employed: this is usually assumed to correspond to 
612 single vibrations per second, but modern custom has 
adopted a higher pitch. Ip France 522, and in England and 
Germany 628, vibrations per second are taken as the standard 
for C. PitcH ; TELEPHONE; Pips; etc. 


6. An instrument for turning the pins and tight- 
ening the wires of piano-fortes. 

Tun/ing-ham’mer. A tuning instrument hav- 
ing two heads on the handle, and so resembling a 
hammer. 

Tun/ing-key. A kind of wrench employed for 
imparting the proper tension to the strings of piano- 
fortes, ete. 


In Sherwooid’s (Fig. 6774), the socket a is adapted for being 
placed over the pin of a string to be tuned while the fork 6 is 
placed over the adjacent pin. The wrench ¢ is first applied to 
‘the stem ¢/, and turned until the string is brought nearly to the 
proper pitch ; the arm 6, which carries a worm, is then thrown 


Fig. 6774. 


Tuning-Key. 


into gear with the worm- 
wheel / at the extremity of 
the stem zg, and the wrench 
¢c is fitted to this arm, enabling a gradual 


but very powerful tension to be appligi to 
the string. 
Tun'‘ing-pin. (Afusic.) A pin 


around one end of which the string 
or wire is wound, and by turning which it is tuned. 

Tun'nel. 1. (Engineering.) A horizontal or 
ant inclined gallery beneath the surface of the 
ground; generally used for an aqueduct or for the 
passage of a roadway or canal. 

Very extensive works of this kind were executed 
by the ancients ; especially by the Romans, as a part 
of their magnificent structures for supplying cities 
with water. 


TUNNEL. 
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One tunnel! of antiquity is spoken of by Herodotus with great 
praise. He describes it as executed by Eupalinus, son of Naus- 
trophus, a Megarian, for the city of Samos, on the island of the 
same name. ‘A tunnel under # hill 150 fathoms high, carried 
entirely through the base of the hill, with a mouth at either 
end. The length of the cutting is 7 furlongs; the hight and 
width are each 8 feet. Along the whole course there is a sec- 
ond cutting 20 cubits deep and 3 feet broad, whereby water ia 
brought through pipes frum an abuaodaut source into the city.”’ 
— Book TIL. chap. 60. 

Strabo mentions a tunnel at Cumee connecting that town 
with Avernus, made by Cocceius during the Augustan age. 
A more ancient and longer one had been made long previously 
between Dicsearchia (Puteoli) and Neapolis (Naples). It is yet 
open, and is Known as the Grotta di Pausilipo. It is referred to 
by Seneca. 

The lakes Trasimene, Albano, Nemi, and Fucino in Italy were 
all drained by tunnels (¢mussaria); the last meutioned was de- 
vised by Julius Casar and executed by Claudius a. p. 42. It is 
still nearly perfect. The circumference of the lake drained was 
3U miles. The length of this tunnel is about 3 miles, dis- 
charging futo the river Liris (Garigliano). 30,000 men were 
empioyed ; time occupied, 1] years. A Iarge number of shafts 
were sunk to allow a greater pumber of men to work and to 
facilitate the removal of detritus. It ia from 20 to 30 feet high 
and 23 to 30 feet wide. 

That which drained the waters of Lake Albano was cut through 
lava, about 6 feet high, 3} feet broad, and 6,000 feet long. 60 
shafta were sunk, and the work was prosecuted at many points, 
being completed in one year, 398 B. c. A water tower was 
erected at each end, and these, together with the arched con- 
duit, are in good condition yet. 

The stone mountain of Gibraltar is tunneled into galleries, 
from whose embrusures peep the grim canuon which detend the 
bay and the neutral ground. Quite a change since Gibraltar, 
Gebel el Tartk, Turik’s Mountain, was the scene of the landing 
of this lieutenant of the Emir Musa, April, a.p. 711. Musa the 
Saracen conquered Spain. The galleries in the rock are nearly 8 
miles long, large enough to admit a carriage, and are pierced 
for cannon at every 1% yards. One thousand cannon are thus 
mounted. 


A tunnel under the Thames, to connect Gravesend 
with the Essex side, was projected by Ralph Dodd, 
Esq., in 1798. In 1804, Mr. Chapman proposed to 
tunnel below the river from Rotherhithe to the north 
bank. In 1807 the work was actually commenced 
by sinking a shaft about 300 feet from the river, but 
was abandoned, on account of the influx of sand and 
water. 


In 1807, the celebrated Cornish engineer Trevethick was 
placed in charge of the work, and, with great labor, succeeded 
in carrying a drift 5 feet 2 inches high, 2% feet 6 inches wide at 
top, and 3 feet wide at bottom, for a distance of 1,046 feet 
under the bed of the river, or within 33 yards of the distance 
required. Considering his skill or veracity impugned in respect 
of the direction followed, he nade an opening in the top, to 
test. the depth below the water, which dashed in and drove out 
the working part, nearly drowning Trevethick. 

In 1824, the elder Brunel, Mark Isambert, devised plans for 
carrying out the work, and, a company having been formed for 
the purpose, it was commenced ov the Ist of January, 1826, 
and by the 27th of April, 1827, 640 feet of the tunnel had been 
completed, when an irruption of water occurred. The leaks 
were stopped, the water pumped out, and the work advanced 50 
feet farther, when a second irruption caused its total abandon- 
ment. 

On this occasion, Brunel alone, of seven persons in the tan- 
nel, escaped drowning. 

In the progress of the work, Brurel made use of a sectional 
shield, designed by himself, to prevent the earth being crushed 
in by the pressure of the water above, and facilitate the exca- 
vation 

The tunnel was finally opened for foot-passengers, 1843. The 
length is 1,300 feet ; width, 35 feet; hight, 20 feet; clear width 
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Mont Cenis Tunnel ( Section and Plan). 


of each archway, 14 feet; thickness of earth between the crown | 


of the tunnel and the bed of the river, about 15 feet. 


A is a longitudinal, and Ba transverse section of this tunnel ; 
a, one of the transverse arches connecting the two roadways ; 


, drains. 


For submarine tunneling, see SURMARINE Exca- 
VATION, etc. 

The greatest completed tunnel of ancient or modern times is 
that generally known as the Mont Cenis, though it is, in fact, 
15 miles southwest of that mountain. 

This was first proposed by a Piedmontese road-contractor, 
Joseph Medail of Bardonneche. In 1842, a geological survey 
was made, resulting in the choice of the line at last actually 


taken. The work was actually begun in tay ed 1857, under 
the superintendence of Someiller, assisted by dis and Grat- 
Fig. 
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toni, the Piedmontese government having granted a subsidy of 
20 000, 000 of francs toward carrying it into effect. In Ths, 
Mr. Bartlett, an English nig Seip had patented a rock-drilling 
apparatus to be ope y air compressed by means of a 
steam-engine. The | idea of using water, instead of an engine, 
to compress the air, occurred to the Piedmontese engineers, and 
was adopted. In the use of a compressed air-drill, with water, 
consists the great novelty in the execution of the work. 

Fig. 6776 is a section through Le Gran Vallon, and a 
plan, showing the course of the tunnel. The hight of the 
mountain is 9,600 feet, and the highest point of the mass per- 
pendicularly over the tunnel is 5,307 feet. The geological com- 
position of the mass, along the tunnel line, is, first, 2,350 
yards of schist, then hen 396 yards of quartz, 2,954 yards of com- 

all 


pact limestone, and the remainder, on the Italian side, is 
seks: The dimensions of ‘the excavation are: 25 feet 3} 
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inches wide, at the base ; 26 feet 2] inches wide, at the broadest made in sections of 6 to 8 feet long to the machine. The 
= with a semicircular top; 24 feet 7 inches high, at the tube was provided with safety-valves, and whenever the press- 
odane end, and 113 inches higher at the Bardonneche end. ure exceeded six atmospheres, the air escaped, aud was con- 
The roof and walls are cased with masonry. veyed by other tubes to the place of operation, for supplyin 
From the north entrance, near Modane, the tunnel rises with the workmen with fresh air. The quantity of water pitts be | 
an average grade of 1 in 45, or 117 feet 4 inches to the mile, to was 35.3 cubic feet per second, the fall being 144 feet. The 
@ point, just midway, 429 feet above the hight of the Savoy ceremonial opening of the work took place September 17, 1871. 
entrance. From this point to the Italian end, the inclination The length of the St. Gothard tunnel, now in progress, will 
is but about 1-in 2,000, merely sufficient for drainage. be 48 651 feet, or 9 miles 377 yards. The altitude of the north- 
The exact length is 74 miles 242 yards, or 44 miles longer , ern entrance, at Goeschenen, will be 3,703 feet above the level 
than the tunnel at Lanerthe, on the Paris, Lyons, and Mediter- . of the sea, and that of the southern entrance 3,850 feet. The 


ranean road, the longest ever previously constructed. summit in the tunnel will be 8,873 feet above the sea level, in 
The excavation was effected simultaneously from both ends | order to give drainage in each direction; 7 in 1,000 to Goes- 
by boring and then blasting the face of the rock. chenen ; and 1 in 1,000 to Airolo. 10 feet daily at each end is the 


Air at the Italian end was compressed to six atmospheres, usual rate of progress. The rock is solid at the northern por- 
by means of hydraulic pressure obtained from the mountain tion, but requires lining and arching at the southern. That 
streams.. See Plate X, opposite page 603. already traversed is for the most part mica gneiss and mica 

The same apparatus supplied fresh air for ventilation, which schist. The estimated cost is $10,000,000. The work is to be 
was also assisted by exhaust apparatus at each end of the tunnel. finished within eight years. The boring-machines used are 

Fig. 6777 illustrates the operation of drilling. Seven drills those of Dubois and Francois, the general mode of working 
pierced a series of holes in the rock about a yard in depth, and being similar to that at Mont Cenis, and the daily progress made 
from 1 to 3 inches in diameter. Only the smaller holes were appears to be rather more than double. It is feared now (1876) 
filled with nitro-glycerine, the larger being merely for decreas- | that this work will be abandoned. 
ing the resistance of the rock. These took from five to seven The Hoosac tunnel, through the mountain of that name, on 
hours to perforate, according to the hardness of the material. | the railway between Troy, N. Y., and Greenfield, Mass., having 
Previous to being charged, they were dried by blasts of air. a length of 43 miles, is the longest tunnel in the United States. 
The mines were successively exploded, beginning with the cen- , It is cut through strata of mica slate of varying hardness, and 
tral ones, and the f ents removed by trucks. The progress | was originally commenced about 1856. In 1859, when about 
in 24 hours was from 2 to 3 yards, depending on the nature of | 1,200 feet had been excavated, the work was suspended, re- 
the rock. commenced in the following year, and again suspended, recom- 

The compressed air | menced again in 1863, and continued until finally completed in 
CE ee aE ; was conveyed in a | November, 1873. 

Beige cast-iron tube of The profile of the mountain through which it passes exhibits 

7-84 inches, and | two peaks, respectively 2,508 and 2,216 feet above the sea level, 

with an abrupt valley between them. In this val- 

_ Fig. 6778. ley, about midway between the two ends of the 

tunnel, is located a central shaft 1,028 feet in 

depth ; this enabled four headings to be 

pushed forward at once. At the highest 

point the mountain rises 1,700 feet above 

the level of the tunnel Where the rock 

Zea is solid the tunnel is 24 feet wide and 


LoCo 


Heading ; Hoosac Tunnel. 


20 feet high, but where it is decomposed to such an extent as The section of the tunnel is 12 feet square, and is intended to 
to render arching with masonry necessary, the dimensions are afford passages for two lines of cars, each car having a capacity 
somewhat larger. of 5 tons. A drain beneath the roadway of the cars will carry 
Previous to 1866, the drilling was done by hand, but since off all the water from the different mines. 
that period compressed-air drills of the Burleigh pattern have A tunnel under the river Indus at Attock is 7,300 feet long ; 
been employed. The general method of operation was similar and it has been proposed to construct a submarine tunnel 4, 
to that at the Mont Cenis tunnel, a number of the drills being — yards in length under the Mersey at Liverpool. This, however, 
carried upon a frame mounted on wheels. Gunpowder, nitro- does not compare in point of magnitude with the schemes for 
glycerine, giant powder, and dynamite were at different times uniting Scotland and Ireland by tunneling St. George's Chan- 
employed for blasting, and fired by a magneto-electric apparatus, nel, or the venturous plan for uniting England and France b 
The blasting was effected in front of a movable bukkhead which means of atunnel. The soundings and borings for this wo 
was advanced as the work gb cma and the subsequent en- | have already been made (1876). 
nt and finishing of the walls was for a considerable | Great accuracy has been attained in the alignment of tunnels 
od done by hand, gangs of men working on scaffolds of so as to secure accurate meeting when working from both ends, 
various hights. This method was subsequently superseded by | or from several additional intermediate points. In making the 
the employment of a number of atmospheric drills arranged Musconetcong tunnel, 5,000 feet long, the estimated length de- 
upon a large carrier of tubular iron. The air for ventilation | queed from chaining ard leveling over a mountain 450 above 
was in part furnished by the drills, and in part by a special | grade, varied from the xciual length 6 4',,”; the center lines of 
ventilating pipe 8 inches in diameter, and delivering 2,000 cubic | the headings varied ! 5.,,”. 
feet per minute. : The Hoosac tunnel, 25,031 feet long, with an ascending grade 
Though railway tunnels are quite numerous in the United of 264 ,,' to the mile, had an error of alignment when the head- 
a few are of great length, being all far exceeded by the jngs met of 9 ,”, and of level 11 ,”. ‘ ; 
oosec, : The Mont Cenis tunnel, 30,326 feet long, level on Italian side 
The Sand Patch tunnel on the Pittsburgh and Connelsville | 435 feet above the French entrance, and the level in the middle 
railway is 4,750 feet long. | 10 feet above the Italian entrance, the error in alignment was 
The ‘“Sutro” tunnel, so called from its projector, | 18”, and in level 24”; the French heading above the Italian. 
M. Adolph Sutro, is intended to cut the Somnstesk | The cost of single-track tunnels in Pennsylvania was given 


: z ‘ as foll to the writer : — 
Lode 2,000 feet below its highest point, for the pur- | ““priving and vlan soft rock, $ 8 to $ 4 per cubic yard. 


se of draining and ventilating the mines, and | Usual estimate, 14 cubic yards per lineal foot; the cutting out 
nsporting ores therefrom to a point upon the | being wide enough to timber in. Price up to $6 for hard rock. 


i : : The estimated cost for the pro Jones’s-fall tunnel, Bal- 
Carson River, where their concentration may be | 4, Sv, Ba bee Gabi ward. 1s vee tines: took: 


cheaply and conveniently accomplished. The cost of the Mont Cenis tunnel was $ 300 per lineal foot. 


The estimated cost, including a large margin for unforeseen The Kilsby double track in England, through difficult quick- 
contingencies, is $8,000,000, and its dimensions are as fol- | 04s, was $ 262 per lineal foot. 


lows: — | Terre Noire. on the Paris, Lyons, and Mediterranean Railway, 
- _ cost 8 50 per foot. 
pa ieas tenet of eaciios Pe ee oa ae = pb hey | The Haeunstein tunnel, between Basle and Berne, Switzer- 
Aggregate depth of shafts....00.......... ‘ae, | Meee a pt epee eee: 
SS eT, TN EPS tI EIDE Et eras . The Hoosac, through mica slate and quartz, with a working 
TOG evn deresionsicce texas 43 ,086 feet. shaft 1,900 feet in depth, 8 300 per lineal foot. 
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TUNNEL-BORER. 


The eutire cost of the Fourth Avenue underground railway of | 


New York, $ 6,395,070, 44 miles, $ 205 per lineal foot. 


2. A level, adit, or drift in a mine. 

3. A funnel. 

4. A chimney or flue. 

Tun’nel-bor’er. (Civil Engineering.) <A ram, — 
operated by compressed air, for making excavations 
through rock. It is said that the battering-rain was 
used by the ancient Romans in making tunnels 
where their aqueducts had to pass through rocky 
strata. 


The present device was invented by Captain Penrice, an Eng- 
lish engineer, and is reported to have been worked with satis- 
factory results in the quarries of Vaugirard, near Paris. a is 
the ram-head ; its finite studded with removable cutters ; it is 
fixed on the piston-rod 6, which is provided with a heavy coun- 
terweight c, and is reciprocated by the admission of air alter- 
nately to either side of the piston through valves operated by 
the hand-lever d. The air is received through the pipe ¢, con- 


| 


; 


Fig. 6779. 


Tunnel- Borer. 


nected with a flexible tube leading to the compressed-air es 
outside of (ie tunnel. The apparatus is mounted on trunnions 
upon « carriage, and the vertical angle of presentation of the 
ram is varied by means of the lever /, which carries a pinion 
gearing with the toothed sector g. Ais a handspike, which is 
nserted in holes in the rims of the truck-wheels for the purpose 
of maneuvering the carriage. «t shows the cutting devices. 


Fig. 6780. 
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Dowd’s Tunneling- Machine. 


: 1887). 


Fig. 6780 is Dowd’s tunneling-machine for river-beds and 
treacherous ground. It has a cylindrical or elliptical shield — 
a which is pushed against the heading of soil or silt, and iron | 
sections are built up behind it as it advances, forming a tunnel 


TURBINE. 


b; a packing is introduced at the junction of the two. A 
scraper in advance of the tube is revolved by gearing and any 
suitable motor inside. Water is introduced through a tube in 
the axis of the scraper-arm. The mud is withdrawn from the 
face of the shield and ejected by pipe i above the tunnel casing. 
The tube w is applied when an obstructing stone or old anchor 
may be met with, to excavate a hole and sink the obstruction 
out of the way. One of the lower figures shows the mode of 
appa the tubes together, and the other the mode of running 
ub @ section. 


Tun/nel-head. (Mining.) The top of a furnace, 
at which the materials are put in. 

Tun’nel-kiln. (Lime-burning.) One in which 
lime is burnt by coal ; as contradistinguished from a 
flame-kiln, in which wood is used. 


Tun/nel-net. (Fishing.) One with a wide 
mouth and narrowing in its length. 
Tun’nel-shaft. (Engincering.) One dug from 


the surface to meet a tunnel at a point between its 
ends. 

Tur’/ban. An Oriental head-dress made of a cloth 
wound around the head. The shapes, materials, 


| size, and mode of wearing vary much in different 


countries. In India it is a strip of cloth usually 
from 9 to 12 inches wide and from 5 to 25 yards 
long, but has been known to be a yard wide and 60 
yards in length. The most common color there is 
white ; next red, yellow, green, blue, black, buff, 
shot colors, and gray; of cotton, silk, and of printed 
colors. 

Tur’bine. <A form of water-wheel ; also known 
as a vortex-wheel. It is usually horizontal; that is 
to say, its axis is vertical. It has curved buckets. 
It was invented by Fourneyron in 1823, and the first 
one was made in 1827. In the original form, the 
discharge is outward, the water in the central cham- 
ber being directed upon the buckets by curved 
chutes. 


In the central-discharge turbine, the buckets expose their con- 
cavities outward to receive the impact of the water from the 
surrounding chutes. 

In the Jonral turbine, the water is received above and the 
discharge is downward, that is, parallel to the axis of rotation. 

Some variations may be noticed. 

The water is introduced at the outside and takes a curved 
course, discharging downward ; or, being introduced from the 
center, is curved downward. 

A turbine above delivers the water into a turbine below, ro- 
tating in a different direction. 

Several turbines on one shaft receive water from a series of 
chutes, the number of the latter being proportioned to the 
quantity of water available, so that one or more wheels may be 
used, as expedient. 

The axis may be horizontal, or, the axis being vertical, the 
water may be received from below. See WATER-WHEEL. 

Turbines are divided into Aigh and low pressure, the former 
being relatively small, revolving at a high rate and driven by 
elevated heads of water. The low pressure are relativel y larger, 
contain a larger volume, and run ataslower rate. In the Black 
Forest of Baden, turbines are running with heads of 72 and 354 
feet, and having diameters of 20 and 13 inches respectively. 
Low-pressure turbines are doing good duty with large volumes 
of water having only 9 inches head 

The theory of the turbine was investigated by Euler, whose 
theory was to construct a horizontal wheel to turn on a verti- 
cal axis, and be driven by water directed from a reservoir im- 
mediately above it upon floats of curved form fixed to its cireum- 
ference. The curvature to be given to the floats was such, 
that at the top, where the impulse of the water was to be first 
received, they should be nearly vertical, while at the bottom 
they should approach the horizontal. Within the reservoir he 
proposed to place a set. of curved plates to give direction to the 
issuing water, in which the construction above described should 
be reversed, the summits of the directrices being nearly verti- 
cal, and their lower edges nearly horizontal. By this arrange- 
ment it would happen that the water at its first discharge 
would strike the faces of the floats or pallets nearly in the plane 
of rotation ; and before its final escape, it would transfer to the 
wheel nearly all its living force. No water from the reservoir 
was to be admitted to the wheel except that which was directed 
on the pallets. 

The turbine is also known as the reaction-twheel (see page 
The first exemplification of the force developed was in 
the Barker mill (see page 231). 


Fig. 6781 represents the Fourneyron outward-flow 
wheel 4, with the interior directrices a, which pro- 
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TURBINE. 


ject the water upon the floats of the wheel. The 


escape of the water is outward. 


The illustration shows none of the surroundings, but is a 
simple plan view. The direction of motion is shown by the 
arrow; the water 
Fig. 6781. acts with a press- 
ure in proportion 
to the hight of the 
fall. The efflux of 
the water is regu- 
lated by a hollow 
cylindrical sluice, 
to which a num- 
ber of stops, act- 
ing simultaneous- 
ly between the 
ide-curves, are 
xed. With this 
short cylinder, or 
hoop, they are all 
raised or lowered 
together by means 
of screws com- 
municating with a 
regulator or gov- 
ernor, 80 that the 
opening of the 
sluice and stops 
may be increased 
or diminished in 
proportion as the velocity of the wheel may require to be ac- 
celerated or retarded. 
Fig. 6782 is the Boyden outward-flow turbine on the Four- 
nheyron principle. 


Fig. 6783 has the reverse movement, or inward 
flow ; the water entering at all points around the 
circumference of the wheel and escaping at the cen- 
ter and downward. 


In the illustration, the parts are represented as detachable, 
sO as to reach any 


Fourneyron’s Turbine. 


may become jammed. 
The sections occupy 
grooves in the faces of 
the top and _ bottom 
plates, so as to be re- 
movable when the up- 
per plate is lifted. 


Kindleberger’s tur- 
bine is also of the 
inward -flow and 
center-vent variety. 
Its peculiarity is in 
the mode of apply- 
ing whiter and grad- 
uating the area of 
the gated openings. 


Each of the twelve 
gates hasa strong brass 
spiral spring inclosed in 
a box, so that if foreign 
matters, such as sticks 
should become jammed 
in the water-way, the 
ate closing that particular opening may be allowed to gape 
when the other buckets are closed by the rotation of the annu- 
lar sleeve and set of levers, one of which latter rotates each 
bucket on its pintle. The sleeve is rotated by a segment rack 
and pinion, the latter being rotated by a shaft which passes 
upward to the floor above. 

The obliquity of the bucket edges relatively to the gated 
openings is such that the water impinges constantly upon an 
equal area of bucket surface, the forward edge of each coming 
first into action. 


The Jonval turbine has downward flow, the guides 
for the water being above. 

Fig. 6784 is the Watson turbine, on the Jonval principle, 
with its des above and downwardly disc ng wheel be- 
neath. The draft-box is a flume or tube extending downward 
from the wheel-case, so as to obtain the benefit of a consider- 
able fall, with the wheel at or near the top instead of at the 
foot of the fall. 

The draft-box is the invention of the Parkers. 

The Swain wheel is a combination of the inward 
and downward flows. 


Fiz. 6785 is a sectional elevation of a 60-inch Swain turbine ; 
an eizith-turn casing, connecting by means of a feed-pipe with 
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Boyden’s Outward-Flow Turbine. 


stones or brush which © 


the gate-hoisting apparatus, is supported by framing upon the 
masonry. The governor acts auto- 
matically by gearing upon the gate, 

| to regulate the flow of water by the 

‘Speed. 


Fig. 6783. 
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| Turbine with Detachable Parts. 


Fig. 6786 is the Chase turbine, receiving the water on its ex- 
_ terior, and discharging it downward. The wheel is shown with 
_ the case removed, and a small part of the lower rim, to show the 
lower ends of the buckets. 
| Figs. 6787, 6788, show another modification. The 
_water surrounds the wheel, and is projected inward 
upon the double-winged floats, which discharge the 
water upward and downward, not centrally; the 
tube of supply ter- 
minating ina scroll 
which diminishes in 
areaasit passes around 
the circle of director- 
vanes which project 
the water upon the 
floats of the wheel. 
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Watson Wheel with Draft-Bor. 


pigteediay Google 


TURBINE. 


bet chalery a. a i yy Pas 
PRAYER TEAL aia int 


60-Inch Swain Inward and Downward Flow Turbine. 


The wheel is inclosed in a cylindrical box, which is open be- 
neath and above; the water enters upon the point — as it may 
be termed—of the double-winged 
float, and passes equally downward 
and upward eoceine in directions 
parallel to the axis. 

The Leffel double turbine has two 
independent sets of buckets, one a 
vertical and the other a central dis- 
charge, each receiving its water 
from the same set of guides at the 
same time, and the water leaving 
each wheel independently. The two 
sets are cast together and to the 
same shaft (Fig. 6789) 

The Girard free turbine is so called 
from its having a pressure of air in 
the casing into which the wheel 
discharges, to allow the wheel to run 
in air and avoid the friction of tail- 
water. This pressure is, of course, 


Fig. 6786. 
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7. a 
Chase Inward and Down- 
ward Flow Turbine. 


in diminution of head, but it is supposed that the gain is | 


greater than the loss. 
Fig. 6787. 
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| turf 5 feet across, measured by the author’s umbrella. 


TURF-SPADE. 


The reversal of the action of the turbine driving 
it by steam-power in the direction contrary to its 
natural motion as a water-wheel forms the cen- 
trifugal or centripetal pump, according to whether 
the turbine be on the inward or the outward 
flow principle. See CenTRiruGaL Pump; Cen- 
TRIPETAL Pump ; PRopeLLer Pump, Fig. 3977. 

Ruthven’s English patent of 1849, for a hy- 
draulic ship propeller, acting by a steam-driven 
turbine-wheel, ejecting the water aft, was tried in 
1866 on the ‘* Water-Witch.”’ It was termed the 
NAUTILUS PROPELLER (see page 1515). See also 
HypRAULIC PROPELLER, cause 1140, 1150. 

Several tables have been constructed to indi- 
cate the powers and rates of wheels of varying 
dikmeters under different heads. 

They contain the sizes of the wheels in inches 
of diameter; the head in feet; the cubic feet of 
water per minute; the number of revolutions per 
minute; the horse-power. 

Tur’bine -dyn’a-mom’e-ter. 
TESTING-MACHINE, Fig. 6331. 

Tur’/bine-pump. A form of pump,— 
the turbine reversed. It is driven by 

wer, and the floats, catching the water, 
force it up the chute. 

a (Fig. 6791) is a turbine-case ; 5 an air-cock for 
escape of water when the starting-pump is filling 
the case. 

Tu-reen’. (Fr. terrine.) (Domestic.) 
A large deep table-dish for soup, etc. 
Turf-cut’ter. <A paring-plow. 

Horses excavated in the turf, exposing the col- 
ored soil or subsoil, are found on steep hills in 
England, —as the red horse of Warwickshire, a 
memorial of Richard Neville, Earl of Warwick, 
whose castle of Fullbrook, 8 miles off, faced the 
hill. On this hill the earl killed his horse just 
before the battle of Towton. The white horse of 
Marlborough Downs, near Calne, shows the chalky 
subsoil,and is visible 12 miles distant. The dark 
mark forming the pupil of the eye is a mound of 
It is 
believed to be a memorial of the victory of Alfred over the 


| Danes, A. D. 871. The horse is an ancient national emblem, 
being shown on British coins. 


** And as now 
Men weed the white horse on the Berkshire hills 
To keep him bright and clean as heretofore.’’ 
Tennyson's Enid. 


Turf-drain. (Husbandry.) Onecovered with turf, 
_ Turf-hedge. (Husbandry.) A bank around a 
field, made of turfs or sods. 

Turf-house. A hovel made of sods. 

Turf'ing-ir/on. A spade for cutting sods. 

Turf'ing-spade. A turf-spade. 

Turf-plow. A plow adapted to remove the sods 
from the surface of the ground para! to deep 
plowing, or for destroying grubs, ete. That illus- 
trated (Fig. 6792) is an English invention. The 
vertical cutter 
which precedes 
the share has an 


See 
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Schiele's Inward-Flow Turbine (Section and Partial Elevation). 
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TURKEY-CARPET. 


Tur’key-car’pet. Turkey-carpet is formed of a 
chain and weft of strong linen yarn and tufts of 
worsted tied into the fabric in the course of manu- 


facture, 

The loom of Eastern countries consists of two upright pieces 
fixed at a certain dis- 
tance apart and sup- 
porting two horizon- 
tal ro ; the one 
above en ygwged the 
yarn, and the lower 
one serving to wind 
the carpet upon. The 
work is done entirely 
by hand; colored 
worsted is tied in 
short lengths, each 
tie passing across the 
face of two warp- 
threads round the 
back, and has the 
end brought up be- 
tween them. hen 
a row of tufts has 
been inserted, a shed 
is formed in the 
warp, a weft shoot is 


Fig. 6789. 
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Leffel Inward and Downward Double Wheel. 
across from right to left and returned, and is beaten 


passed 
down by hand beaters. This binds the whole together, and 
thickens the web. 


Fig. 6790. 
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Leffel Double Turbine Wheel (Case partly removed). 


The Turkey-carpet loom of Europe is similar; the posts and 
beams are similarly arranged, the upper roller carrying strong 
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. A give it a uniform pile. 


TURN-BUCKLE. 


linen yarn which passes down through heddles to the lower 
The weaver is seated, as at the common loom, and hay- 
ing thrown a weft thread once or twice across, he fastens to 


| every thread of the warp, by a peculiar twist, a small bunch of 
_yarn, colored according to the pattern of the design before 
, him. One row of tufts being inserted, he passes a linen weft 


through the shed, and drives it well against the web, locking 
the tufts in position. He then twists in another row of tufts 
and soon. The breadths are usually narrow, and are placed 
side by side to form a large carpet. The surface is sheared to 


Tur'/key-red. The brilliant color known by this 
name is produced by a series of processes differing 
slightly at different places, but not essentially vary- 
ing from the following French method : — 

The cloth is steeped in an oily liquid; then allowed to fer- 
ment or sweat for several hours, and exposed to the beat in a 
hot closet for several hours longer; these processes are three 

mes repeated, after which the cloth is steeped in an alkaline 

quid, and then in a solution of alum and galls, next in lime- 
water, then boiled in a solution of madder, washed and dried, 
again steeped in alum and galls, and boiled with madder ; after 
three successive boilings with soap, pearlash,-and other in- 


-aberaeygart it is exposed to the air for some time, and finally 
oiled with water and bran and then dried. 

Tur/key-stone. A fine quality of oil-stone from 
Turkey, — novaculite. Sir Thomas Gresham paved 
the old Royal Exchange, London, with Turkey- 
stone. 

Turk’s-head. (Nautical.) a. An ornamental 
knot, like a turban, worked on to the end of a rope. 

b. A knot formed on a man- 


rope or other standing rope. It Fig. 6798. 

is formed by taking a round turn , b 
around the rope with a piece of . 
log-line, crossing the bights on 

each side of the round turn, stick- 

‘ing one end under one, and the Tvwrk’s- Head. 


'other under the other cross, as 


| shown at 4, and following the lead until it shows 


three parts all around, as at c. 
Turn. (Mining.) A pit sunk in a drift. 
Turn-bench. A small portable lathe used upon 
-a bench or desk by watch, model, and instrument 
_ makers. 


Turn-bridge. A Fig. 6794. 
swivel or swing bridge. a 
See SWING - BRIDGE ; - 
PIVOT-BRIDGE. 

Turn-buck'le. 1. a 


(Hardware.) A form 
of shutter-fastening 
having a gravitating 
catch a@ (Fig. 6794). 

2. (Ordnance.) An 
analogous device used 
for securing the free 
ends of the implement- 
chains in a gun-car- 
riage and the cover of 


the ammunition-chest 


an 
() nur 


3. (Nautical.) A link used for setting up and 


pigneeaney Google 


TURN-CAP. 


tightening the iron rods employed as stays for the | 


smoke-stack of a steamer or for similar objects (¢ d). | 

Turn-cap. A turning chimney-top or cowl, pre- 
senting its mouth to leeward. 

Turned House. (Mining.) A term used when 
a level, in following branches of ore, is turned out 
of the original direction. 

Turn-file. A burnisher used in throwing up | 
slight burs on the edges of the comb-maker’s files, 
the teeth of which are originally made by the file 
and not by the chisel. 
Used by workers in 
horn, _ tortoise-shell, 
iron, and bone. 

Turn’/ing. 1. Wood 
or metal shaping, the 
object being rotated on 
an axis and the tool 

resented to it. See 

ATHE. 

2. (Potiery.) A pro- 
cess for smoothing 
thrown pottery, con- 
sisting in turning off 
the exterior surface of 
the partially dried ves- 
sels, which are in what is called the green state. The 
moistened surface of the vessel adheres to the top of 
the rotating disk, while the turner removes a long 
ribbon of clay by means of a cutting tool. This 
being completed, and the green handle cemented on 
by slip, the vessel is cut loose by a wire and sent td | 
be fired. | 

Some articles of small ware are chucked and turned ' 
in a manner closely analogous to that employed in — 
the ordinary wood-lathe. 

Turn/ing-bridge. A SWING-BRIDGE. 
PIVOT-BRIDGE. 

Turn'‘ing-car’ri-er. (Lathe.) A device for hold- 
ing metallic work while 
being turned in the 
foot-lathe. The work 
is clasped by the car- 
riers aa’, which are 
caused to rotate by 
means of the drivers | 
b v’ fixed to the lathe- 
mandrel. See also 
Doc ; Driver. 

Turn’ing - chis’el. 
A chisel used by turn- 
ers for finishing work 
after being roughed 
out by the gouge. 


Fig. 6795. 


= 


See also 


Fig. 6796. 


There are seve 
kinds. Some are 
Turning Carriers and Drivers. rectangular,with an 


oblique whet, like a 
graver; others have a chisel edge, with two pecul- 
iarities : the chamfer for the edge is on both sides of 
the blade, and the edge is obliquely across the end 
of the blade. See TURNING-TOOLS. 

Turn'ing-en’gine. A lathe. 
Turn'ing-gage. An instrument to assist in set- 


ting over the tail-stock of the lathe, so that a given -—~~ “4 


taper in a given length of work may be obtained. 


To find the taper for a certain number of inches in 
length, the shank A! of the gage is inserted in the tool- 
stock of the lathe; a straight shaft-arbor with a uni- 
form diameter is then adjusted upon the center points of 
the lathe; the tail-stock carrying the dead center is then 
set over either to or from the tool, as the case may re- 
quire, so that when the tool is traversed back and forth 
upon the surface of the shaft the distance through which 
the taper is to be turned, by moving the slide-rest of 
the lathe, it shall force in the self-adjusting bar D, 
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| the pointer through 


given traverse of the 


required position of 


TURNING-MILL. 


thereby rotating the shaft C, carrying the head with the point- 


ers E sufficiently to indicate the exact taper required ; this is 
done by approxima- 
tion, the motion of Fig. 6797. 


an inch, its multiple, 
or its fractions, on 
the dial through the 


slide-rest, giving the 


the back center. , 

Turn'ing-in. |: 
The process of 
strapping a dead- 
eye; thatis, bend- 
ing arope tightly 
around it in the 
score. 

Turn/ing- 
lathe. <A ma- 
chine for turning 
wood or other 
materials tosym- 
metrical forms. 
A common form 
for wood is called a pole-lathe. See LATHE, 

Turn'ing-lathe Chuck. Fig. 6798 shows vari- 
ous forms of lathe-chucks and other’machine appli- 
ances, 

a, three-pronged 
chuck. 

b, screw-chuck. 

c, steel arbor, for 
holding circular 
saws emery-wheels, 
grindstones, etc. _ 

d, face-plate, for ° 
holding wooden 
chucks, polishing- 
wheels, etc. 

e, Turner's sizer, 
or caliper. 
SJ, shell-chuck. 


Turning- Lathe Chucks. 


k, plain drill-chuck, with set- 


screw. 
g, drill-rest. i, drill-echuck, with square 
, Spur-chuck. hole for bits. 

Turn/ing-ma-chine’. (Boot-machine.) One for 
turning boot-legs after the seams have been sewn 
and rolled. 

Turn/ing-mill. A form of horizontal lathe or 
boring-mill. It has a compound slide-rest and bor- 
ing- bar. 

The holder for the boring-bar is readily removed, and a turn- 


Fig. 6799. 
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Turning Milt, 
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TURNING-PIECE. 
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TURNIP-PULPER. 


ing-tool substituted; the feed is self-acting in all directions 
and at all angles; the boring-bar has a quick return motion ; 
the face-plate rests in an angular bearing similar in shape to 
the slide of a planing-machine ; an adjustable center step takes 
such amount of the vertical strain as may be desired. See also 
Horizonta Larue, Fig. 2562 ; also BORING-MACHINE. 

Turn/ing-piece. <A camber top-board used as a 
centering for a discharging arch. 

Turn‘ing-plate. A circular plate above the front 
axle, where the bed moves upon it as the carriage 


Fig. 6800 


“I ES 
/ turns from its direct 
course. A fifth-wheel. 


In the figure, the fifth- 


spring bolster. It rests up- 
on anti-friction rollers over 
the axle, and runs around 
between rollers over the 


Turning- Plate, or Fi central reach. 


- Wheel. 
Turn’‘ing-saw. <A saw having a thin blade 


stretched in a frame, and capable of making a curved 
kerf. Used in sawing phar patsy chair backs, ete. 
Otherwise known as a SWEEP-SAW, Bow-saw, 
FRAME-SAW, or SCROLL-SAW (which see). 
Turn'ing-tools. The cutting implements used 
by turners wy considerably according to the nature 
of the material to be operated on and the character 
of the work, whether it is to be plain or beaded, or 
employed on the exterior or interior of the work. 


For turning the softer woods, chisels and gouges having cut- 
ting angles of 25° to 30° are employed; for harder woods this 


wheel is connected to the | 


| angle is made as much as 40°. The edge of the gouge is ground 

elliptical, and its central portion is that principally used : it is 
employed for getting the first rough cylindrical surface on the 
work, the convex side being turned downward, and also for 
turning out hollows. Hook tools o p are also used for surfacing. 
For finishing, chisels generally having an oblique edge, doubly 
beveled, are employed. 

Square-edged chisels, with rather thicker edges than those 
ordinarily employedin carpentry, are in frequent use for smooth- 
ing. The broad y is used for this purpose. It is held under- 
hand. Other forms of broad, as w z, are also used, principally 
upon large work, the plank way of the n. 
| The side tool z is used upon insides of cylinders. 
| The tools for hard wood and ivory are beveled on one edge 

only, which has consequently nearly double the thickness of 
that used for soft wood. 
a \ Fig. 6801), gouge ; used for roughing-out 
work. 
| 6, chisel ; plan and section. 
ce, sharp-pointed chisel. 
d, doubly beveled chisel. 
| 


e, obtuse-pointed chisel. 

SJ g, round-pointed chisel. 

Ah’, inside chisels. 

i, ripping-chisel, for starting an opening. 
im n, wood-turners’ chisels. 

Op, inside tools. 

| qv, chisels for turning beads, etc. 

t uv illustrate modes of applying the chisel. 

v, gouge in position on the rest. 

w x y, broads. 

z, side-tool, for insides of cylinders. 

a’, calipers. 

| 6’, calipers applied for measuring inside di- 

ameters. 

c', calipers applied for measuring exterior diameters. 


Fig. 6803. 


} 


} 


Inside Tools. 


o 
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Metal-Turning Tools. 
a (Fig. 6803), milling-tool, with wheel. 


6 c, chasers, for cutting screws. 
d e, bent inside tools, 
SJ, flat tool, 
g A, right and left side tools, 
t, point tool, 
k, round-point tool, 
1, square graver, for metal. 
m, cutting-off tool, 

for wood. 


n, turning-gouge, 
o, turning-chisel, 
Fig. 6802 shows inside tools, 
For turning the concave and convex surfaces of rubies or 
sapphires, used for the jewels of watches and 
Fig. 6804. 


for brass, ivory, hard wood, 
ete. 


chronometers, a diamond-drill such as is shown 
in Fig. 6804 is used ; a represents the flat surface 
and } the edge of such a tool. It may also be 
used for engraving extremely fine lines. The 
diamond was first used for turning by Ramsden 
in cutting the hardened steel screw for his divid- 
ing-engine. 


See under the following heads : — Diamona- 
Astragal tool. Gouge. Turning Tools. 
Bead-tool. Hanging-tool. 

Bevel -tool. Heel-tool. 

Bottom-tool. Hlook-tool. 

Broad tool. Inside tool. 

Chisel, Nail-head tool. 
Comb. Parting-tool. 

Cranked tool. Screw-cutting tool. 

Flat tool. Skew-chisel. 


Turn/ing-up. (Bookbinding.) Taking the round 
out of the back, while the fore edge is cut. 

Tur'nip-cut/ter. A machine for slicing roots 
for animal feed. See Roor-cutrer, etc., pages 
1975, 1976. 

Tur’nip-pull’/er. (Husbandry.) An implement, 
but little used in this country, for pulling turnips 


out of the ground. 
Tur’nip-pulp/er. (Agriculture.) A machine 


TURNKEY. 


for pulping turnips, ete., to be used as food for 


cattle. 


Hornsby’s (Fig. 6805) has a rotary disk ee a number 
of cutters and corresponding apertures through which the pulp 
falls. The roots are placed in a hopper, and fed by their own 


Hornsby’s Turnip- Pulper. 


weight to the cutters, and the disk has parallel projections at 
right angles to its face, which prevent the pulp from escaping 
except through the apertures arranged for that purpose, and 
from which it falls into the trough. 

Turn/key. An instrument to extract teeth ; not 
much used now. It was known to the ancients, who 
had instruments called pelican, on account of re- 
sembling the bill of said bird. The stump-extract- 
ing machine used in this country by farmers is pat- 
terned after the turnkey. 

Turn/out. (Rai/way.) A railway siding. 

Turn-o'ver Boil’er. A form of boiler in which 
the flues were turned over the fire-box or furnace. 
It was one form which the boiler improvement as- 
sumed in the gradual conversion of the old Cornish 
boiler into a more compact form. 

Turn-o'ver Gear. (Saw-mill.) An application 
of machinery for hauling up logs from the saw-mill 
to the log-carriage, or turning the log on the carriage 
after slabbing one side. 

A simple and compact form is shown in Fig. 6806, in which a 


lever brings a gear into contact with a worm-wheel on the axis 
of the rope-drum, and so hauls upon the rope which leads to 


Fig. 6806. 
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Turn-over Gear, 


the pond or over a pulley to a cant-hook, by which the log is | 
turned. 


Turn’'pike. 1. A toll-gate across a road. 


2. A proprietary road, where toll is collected. The 
name has come to signify one which is graded and 
either macadamized or graveled, so as not to be mere 
mud. The first American turnpike act was in 1796, | to another. 
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TURN-TABLE. 


—the National Road from Baltimore to Illinois. 
See PavinG ; ROAD. 

3. A TURNSTILE (which see). 

4. A winding stairs. 

5. (Fortification.) A beam filled with spikes. A 


cheval de frise. 
Turn'pike-stair’case. A winding Fig. 6807 
stair, constructed around a central newel €@ 
Fara | 
-pin. A plug for stopping the \.. 

flow from the open end of a pipe. A tube- | 
wee rrniplake. A TURN-TABLE (which Tura-Pin. 
see). 

Turn-screw. 1. A screw-driver. - 

2. A screw-wrench. 

Turn’stile. A post with four horizontal arms, 
which revolve as a person pushes by them. 


. 6808 is a self-registering turnstile, for toll-bridges or 
other places where fares are to be collected from foot passen- 
gers, or it is desired to ascertain their pumber. The upright 
shaft on which the stile turns actuates a train of gearing mov- 


Fig. 6808. 
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Turnstile, 


ing a series of indexes wnich point out the number of revolu- 
tions or partial revolutions made by the stile. 

The groma of the Romans was the board on a turnstile to 
show the direction of the ways in a camp. 

Turn’/stile-count/er. A turnstile-counter for 
omnibuses and cars is described in ce gore patent 
No. 2189, of 1854. See previous and succeeding 
articles. 

Turn’stile-reg'is-ter. A device for registering 
the number of persons who pass through a turnstile 
serving as the entrance to a toll-bridge or building, 
and serving as a check on the collector. The axis 
on which the stile turns is caused to rotate a series 
of gear-wheels which operate the indicator. The 
stile can only rotate in one direction, and has a lock- 


Fig. 6809. 


Kelly Turn- Table, with Iron Frame. 


ing device controlled by a foot-lever, so that the 
collector may prevent the passage of more than one 
rson at a time. 

Turn-ta/ble. 1. (Railway Engineering.) A 
platform which rotates in a horizontal plane, and is 
used for shifting rolling stock from one line of rails 
Devices common to all are the plat- 
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TURN-TREE. 


Turn- Table, with Wooden Frame 


form, which has one or more tracks of rails on its 
upper surface ; rollers on which it turns, gearing for 
rotating it, a central pivot on which it rotates, a 
circular track on which the rollers move, and solid 
foundations for this track and for the central pivot. 


Kelly’s turn-table (Fig. 6809) is centrally supported on a 
series of frusto-conical rollers turning on arms radially project- 
ing from a collar, which revolves around the axis of the table. 

The apexes of the cones would, if they 
Fig. 6811. were complete, meet at a point in their 
axis. They are interposed between two 
annular castiogscorrespondingly beveled, 
the lower of which is fixed, and serves as 
a track, and the upper is attached to and 
turns with the table. Flanges on the 
inner ends of the rollers prevent their 
being pushed outwardly by the pressure. 
In a modified arrangement smal) conical 
rollera turning between the large rollers 
and plates on the ends of the arms which 
carry them are substituted for the 
flanges. See also Figs. 6810, 6811. 

Adams's turn-table (English) floats in 
a water-tank. : 

2. A device upon which a microscope slide is held 
for tracing the circular cement cells in which objects 


are p. for examination. 
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Turn- Table. 


Fig. 6812 


Turn-tree. (Mining.) A 
_part of the drawing-stowce or 
windlass. 

Turn-wrest Plow. (Hus- 


English Turn- Wrest Plow, made for India. 


The name turn-wrest has clung to it for two and a half 
centuries, through all the scoffing and affected admiration it has 
excited, and means that the rorest or direction in which the soll 
is wrenched or pushed can be turned or changed. This is ac- 
complished by shifting the colter to one side or the other, so as 
to divide the slice from the land; the share, burrowing beneath 
then lifts the alice, which is farther displaced by the breast of 
the timber to whose end the share is attached. 

This extraordinary and clumsy implement has a ehare which 
resembles, except in size, some of the ancient plows, and those 
still in use in countries where the schoolmaster, the steam- 
engine, and the printing-press have not effectually penetrated. 
See PLow. 

English agricultural authorities admit that ‘* it is the ugliest 
heaviest, and most cumbersome-looking machine to be found 
in all England.”’ 

Boys, in his “‘ Survey of Kent,” gives a description of the 
implement. 


b. A plow having a reversible share and colter so 
as to work both backward and forward and lay the 
furrows in the same direction. 


The illustration shows a simple form adapted for light plow- 
ing on easy soils. A wing on the share acts as a colter, and at 
the end of the furrow the mold-board and share are turned 
under the frame of the plow, and at once fall into place for 
turning the next furrow against the previous one. Re Srpr- 
HILL Plow, page 2178. f 


Tur’pen-tine-buck’et. A cup or vessel to 
catch crude turpentine as it exudes from the 


olf 
ee 


Fig. 6814. a 


Fo tee 


bandry.) a. An English plow of large size, and | tree. In the example (Fig. 6815), the spout is made 
without a mold-board, adapted to be drawn by four | in a V-form, and is driven into the tree to form the 
horses and as many more as the farmer can spare. It ; bottom of the boxing 
burrows in the soil of the county (Kent), where it | chopped out to collect 
still maintains its hold upon the affections of the turpentine. 


Fig. 6815. 


ople, and is apparently prized on account of its 
ifting and tearing action ina soil which would be 


too much compacted by the pressure of a sole, land- | ree 
| t 


side, and mold-board. 


We should esteem {it a regular horse-killer, and could use it 
nowhere but in grubbing, and then it should be drawn by 
three or four yokes of oxen. 


Fig. 6813. th 
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Improved Kentish Turn- Wrest Plow. 


Tur’'pen-tine-hack. 
A tool for barking and 
pine-trees, to 
allow the crude turpen- 
tine to exude. 


Fig. 6816 is a tool for 
either cutting or scraping, 
by upward or downward 
motion. 

Ten thousand trees or 
boxes constitute a planta- 
tion. Each tree is cut at 


Turpentine- Bucket. 
the bottom so as to form a box or receptacle, holding about a 


quart of crude turpentine. Each tree is partially stripped of 
bark, and every two weeks is cut higher up, always in the sha 

of a V, by a heavy long-handled implement, termed the hack. 
The V-cut prevents the edges from becoming hard and the tur- 
pentine from oozing out, the turpentine being guided to the 
lowest point of the V. The hands become very proficient in 
cutting and keeping open these V’s. One man is able to cut 


| 10,000 of the boxes In a week, some trees having three and four 


boxes. There are three cropaand a scraping raised in a eenson, 


i —— say, 450 barrels, — the acrapings generally paying all the ex- 


penses attending the cutting and gathering. When the cutting 


TURPENTINE-HACK. 2664 TURPENTINE-STILL. 


Fig. 6816. reaches an inconveniently high point, the | Fig. 6819. 
tree is felled and used for timber or fire- . 
wood. 

The hacking operation, and the mode 
of hauling the filled barrels of tar to 
market, which is often effected in a man- 
ner similar to that formerly employed with | 
tobacco hogsheads in Virginia, are shown | 
in Figs. 6817, 6818. Both tar and turpen- 
tine are frequently rafted to the seaboard. 

The dipping (Fig. 6819) is effected with | 
a spoon-shaped instrument, the gum 
being collected in buckets, which are af- 
terward emptied into barrels. The first 
year’s produce is virgin-dip, the second 
yellow-dip, the third yellow-dip and 
scrape; after the third year, the product 
is all scrape. ‘The virgin-dip is, when 
carefully gathered, a honey-like gum, of 
whitish appearance. From it are pro- 

Turpentine- Hack. duced No.1, pale, extra, and window-glass 

rosins. It yields about 7 gallons of spirits 
and somewhat less than 3 of a barrel of rosin to the barrel of Dipping. 
280 Ibs. Yellow-dip and scrape yield about 6 gallons of spirits 
and 3 barrel of rosin to the barrel. 
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For this purpose the wood is split into billets 3 or 4 feet long, 
: be and about B inches thick. These are laid radially around a cen- 
Fig. 6517. tral aperture, each tier projecting slightly beyond that below, 

, wooo the whole kiln forming a frustum of an inverted cone, as shown 
| in Fig. 6822. The fire is kindled at the top of the kiln, and 
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Hacking 


Scrape is the gum which collects on the face of the box or 
barked portion of the tree, when it has been worked up 3 or 4 . - 
feet or more. It is a whitish, cheese-like substance. Fig. 6820 | Chipping the Face. 
represents the operation of chipping the face; this is done : 
with an implement termed the round-share. For removing the | 
Scrape, & somewhat similar tool, the scraper, is employed. 


the tar trickling downward into the opening is conducted by a 
_ spout to a suitable reservoir. See also CHARCOAL-FURNACE 


| Tur'pen-tine-still. An apparatus for the distil- 
lation of turpentine from pine wood. 


| The blocks of wood are placed in retort G (Fig. 6823), the 
door on the right closed, the valve at the conical end closed, 
and the valve above opened. Water being introduced into the 


F’g 6821. 
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Hauling. 


The gum is distilled in copper stills, containing from 10 to 60 
barrels; from 80 to 40 barreis is a usual size. They are bricked 
up at the sides, and the fire strikes directly upon their bottoms. 
The top has a large hole for the cap, which connects with the 
worm for condensing the spirits,and a small hole for enabling | 
the stiller to watch the process and let in water, if required. 
The residual rosin is drawn off into vats and barreled. Fig. 
6821 is a rear view of a distillery, showing the stills and rosin- chambers to the level of the grate-bars, fire is applied, and the 
vats. clear white spirit passes in vapor by the neck V to the worm in 

In trees deadened by fire, old boxed trees left standing,and tub C. As soon as it begins to show color, the valve above is 
in stumps of trees cut while the sap is up, the pores become closed, and the valve at the conical end opened, when the vapor 
saturated with the gum. These are largely employed for passes through the purifier L into the chamber, which is sur- 
making tar. , rounded by water in tub D. 


Distilling. 
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TURREL. 2665 TURRET-SHIP. 


Tur'rel. A cooper’s tool. 

Tur’ret. 1. (Architecture.) A tower attached to 
a building, and extending above and beyond its gen- 
eral outline. | 

2. (Fortification.) The revolving tower for offen- 
sive purposes, on land or water, was invented by 
Theodore R. Timby, of Saratoga, N.Y. The idea 
was conceived and a model made in 1841, caveated 
in 1843, patented im 1862. 

The tower of that time consisted of a cylindrical iron struct- 


ure, having several tiers of casemates, and one barbette plat- 
form, all revolving together around a central tower which 


/and the gun platforms turn on a hollow axis, which serves as 
| an ammunition scuttle, at the center of the ship, and contains 
two 1l-ton guns, mounted en barbette, so as to fire over the top 


Stila oe Se PO of the turret walls and admit of being trained to an angle of 
Tar-Kiin. _ 30° or 35° on either side of a fore and aft line; the upper part of 

_ the hull and the turret are plated with 9-inch armor. These 

forms the axis, the motor being a steam-engine. At the sum- | ati sy i — pen te ier hee atiead banion 

mit of the central tower is the lookout, which is capable of. six na arts an. hour and has been turned in 1 minute and 19 

independent revolution when desired, and has a telescope seconds . 

mounted to sweep the horizon,and with altitude adjustments. | , 


Electric apparatus, under the control of the observer at the | a] : 
telescope, fires the guns, as, in their revolution, they come into | 8. (Railway.) The elevated central portion of a 


* range corresponding to that of the telescope above. The re- | PaSseniger-car, whose top forms an upper story of the 
volving tower is partially imbedded in a base, whose crowning roof, and whose sides are glazed for light and pierced 
story forms a stationary casemate-tower. | for ventilation. 

After a legal contest, involving the date and priority of in- | Tur’ret-clock. One adapted for an 


vention, the claims were granted by the Patent Office, and it is | ar ; 
understood that the United States government paid Mr. Timby elevated position in a church or other 
tower. 


@ royalty upon all the monitors and revolving-turret vessels. 
Tur’ret-gun. One specially adapted 

for use in revolving turrets of vessels. 

Tur'ret-lathe. (Metal-working.) <A 
screw-cutting lathe having a slide provided 
with a polygonal block or turret, having 
ee in each face for receiving dies 
which are secured therein by set-screws. 


The rod of metal to be threaded is inserted in 
pee e ee a ~~~ ~~~...) 14 the hollow mandrel of the spindle, and the threads 

a, ia ci | S| are cut successively deeper by the dies on the dif- 
ferent sides of the turret, which is partially rotated 
for this purpose after each cut. The slide has auto- 
matic feeding arrangements, but may be advanced 
by hand. A cutter on a hand side-rest serves to 
sever bolts to the required lengths after the thread 
is cut, and they are dropped into a receptacle be- 
low. Nuts can be drilled, tapped, and one side 
faced up, and many parts of sewing-machines, cot- 


, a" , 3 ton machiner and steam fittings, made on 
Apparatus for Extracting Spirits of Turpentine from Pine - Wood. this machine, atik a great saving of time and 


labor. Size of hole through spindle, 1} inches. 

sence ee by ip rid see no in his monitors is size of holes in revolving head, 1 1/;q init. ngth that can be 

Timby © same general principle as that of Mr. milled, 6 inches. Friction-pulleys on Sean tet aba are 14 

; inches diameter and 3} inches wide. Counter-shaft should run 
Between 1855 and 1860, Captain Cowper Coles, R.N., invented . 7- pared 

a form of turret for war-vessels, differing from the above in| pI Sern: per minnte, Wegnt of teaching pay li a 


having but little elevation above the deck, resting upon rollers | anh SPRUE LI POR. 
beneath the deck, and being turned by a hand-winch. See Tur’ret-ship. A map whose armament is pissed 


ARMOR-PLATING ; IRON-CLAD. : . . . 
It has been proposed to construct circular floating turrets, 12 & tower or turret which is capable of revolution, 


inclosed in tanks or wells; these may be either located on land SO as to bring the embrasure opposite to the gun, 
or be buoyant structures in which the turret floats. which is pointed in any direction and temporarily 
. Two circular-turreted ships have been built by the Russian | unmasked while firin 

government. These are of iron, planked with wood, and : B. , . 

sheathed with copper, 992 feet in diameter, and drawing | Sometimes the revolving turret projects through 
12.1 feet of water. The bottom is perfectly flat, and the sides _the deck of an iron-plated war-vessel. Invented by 
the aidan? Paving an overhanging projection aft to protect | Timby, of New York. Captain Coles, of England, 


the rudder. In order to ; 
Thaw thics hacks: ie ape ace pinay A re ro made some changes in the adaptation of the turret 
to the hull. See Turret. 


turret is fixed, is 29 feet 6 inches in diameter, and 7 feet high, 
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TURSKIL. 


“Purs/ikil. ‘The Scotch pating-epade. Tuskar: |e water towdron, te the @ The Scotch paring-spade. TJuskar. | 

Tur'tle. (Printing.) The segmental plate in 
which a form is locked up, in a cylinder press. 

The column-rules are wider at top than at bottom, to hold 
the type firmly, and are secured by screws. The edge of the 
side-stick has a series of beveled projections, and is pressed 


against the form by a piece having similarly beveled projec- 
tions and operated by a screw. 


Tusk. 1. Formerly applied to the share of a 
plow. 
" That shortly plow or harrow 
Shall ae - what was Ismail, and its tusk 
Be unimpeded by the proudest mosque.” — Don Juan. 


2. Babes A sharp projecting point or 
claw which forms a means of engagement or attach- 
ment. Used in the parts of locks in which bolts, 
tumblers, etc., are thus provided so as to be touched, 
dropped, raised, etc., by the key, directly or by in- 
termediate devices. 

8. (Carpentry.) The beveled shoulder on the 
back of a tenon of a binding joist, to strengthen it. 

Tus'/sah-silk. A strong, coarse, dark silk, 
made from a native Bengal silk-worm. 

Tu-ta’/ni-a. (dlloy.) A white alloy for table- 
ware, ete. German : copper, 1; tin, 48 ; antimony, 
4. Spanish : steel, 1; tin, 24; ; antimony, 2. See 
ALLOY. 

Tu'te-nag. 1. (Alloy.) A white alloy of cop- 
per, 50; nickel, 19; and zinc, 31, used for table- 
ware, etc. It resembles Packfong, Chinese white 
copper, albata, German silver. The alloy has various | 
names and peporaens of the ingredients ; a small 
quaety of lead or iron is added in some formulas. 

ee WHITE-METAL ALLOYS, table, page 63. 

2. Zine or spelter. 

Tut’ty. An impure protoxide of zinc, used as a 
polishing powder. 

Tut-work. (Mining.) Work done in the non- 
metalliferous rock for the purpose of discovery, in 
the excavation of shafts, drifts, adits, etc. Also 
called dead-work. 

Tuy-ere’. 1. (Metallurgy.) A tube having a 
conical end, with its appurtenances for regulating 
and directing a current of air upon the metal in a 
smelting furnace or forge. 

In Fig. 6825, a is the veh through which air is received from 
the wind-chest of the blowing-apparatus ; a valve 5, operated 
by a handle, governs 
the amount admitted | 
to the tube c, the 
conical end of which 
enters a correspond. | 
ing aperture in the 
lower part of the fur- 
nace. Usually twoor | 
three tuyeres are so 
arranged that their | 
blasts are converged 
toward the center of 


the furnace. When 
but two are employed, they are placed at opposite sides, but the 
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a water tew-iron, is the first instance of a water-tuwyere known 
Fig. 6826. 


—TURSKIL, —ODD—“(s—C—CTWECZ ERS. 


to the writer. 

‘* An external cover- 
ing or case of metal 
passing round the com- 
mon tew-iron and form- 
ing a chamber into 
which a continual sup- 
ply of water is intro- 
duced; whereby water 
keeps the tew-iron cool, 
and prevents it from 
burning.”? One pipe 
conveys in the water, 
and another carries 
away thesteam. Where 
water is abundant, a 
stream is run continu- 
ally through it. 

In Mackenzie and Is- 
bell’s cupola-furnace, 
separate _ blast-clhham- 
bers are arranged in a 
vertical series around 
the cupola, receive air ——O—= 
by valved branch-pipes “S60 088 
from the main, and SAK 
communicate by dis- 
tinct rows of tuyeres 
with the interior. 

Tuyeres in different positions around the furnace, and at 
different elevations, are described in Howell's United States 
patent for making malleable iron direct from the ore. 

a, negro-head tuyere. 

b, bull’ s-eye tuyere. 

cy duck’s-nest tuyere. 

d are the air-supply pipes for the tuyeres of a hot-blast fur- 
nace. They are convoluted, so that the air in its passage 


Fig. 6827. 


Cupola- Furnace. 


Forge - Tuyeres. 


through them is longer exposed to the action of the fire, and 
becomes more thoroughly heated, 

Tweed. (Fabric.) A light, twilled woolen 
fabric for men's wear, with an unfinished surface. 
Two colors are alte combined in the same yarn. 
The best is made all of wool, but in inferior kinds 
shoddy and cotton are also introduced. 

The name is said to have originated in a mistake in 4 teak . 
the word tweed having been substituted for ¢roce/ in an invoice, 
the co ee took advantage of the fact to put forth the goods 
as a new kind of fabric. 

Tweer. A tuyere, or blast-pipe of a furnace or 
forge. See TUYERE. 

Tweeze. (From Fr., Etuis, pl. <A case for 


nose-pipe of each is so directed as to give a little inclination to small articles.) A surgeon ’s case of instruments. 


the air-jet, that the currents may not interfere with each other. 

In blast and cupola furnaces, but especially the latter, a | 
number of tuyeres have been employ ed, arranged in vortioal | 
series, as shown in Fig. 6826. See also C UPOLA-PURNACE. 

In Fig. 6826, the area of the blast openings of the tuyeres de- 
creases toward the upper portion of the series, and their mouths 
are protected by pillars of fire-brick. 

Pevy’s cupola-furnace has a wind-chest around the furnace, | 
from whence the tuyeres are supplied. | 
Truesdale’s cupola-furnace has circular rows of tuyeres | 
around the chamber, arranged in several tiers, The blast-open- 
ms decrease in area in the several tiers from the upper to the | 
ower. | 

The tuyeres of the Bessemer convertor are perforated blocks | 
of fire-brick set in the floor of the retort, and affording passage) 
for the air into the mass of liquid metal above. See BESSEMER; | 
CONVERTOR; STEEL | 


The blast-pipe of the forge or furnace is sometimes cooled by ys 


passing through a casing around which a current of water is 
caused to pasa. Such an arrangement is called a twater-tu “eo 
Wm. Barker's United States patent, November 10, 1818, 


Twee/zers. 1. A delicate kind of pinchers with two 
fingers, adapted for grasping 
hairs. Used among almost 
all nations, especially among 
those who cradicate the 
beard. 


The Roman volsell@; used _ 
‘eradicating hair. A small pair 
made of ivory has been found ina 
British barrow. 

The cut shows Peruvian twee- 
zers, of copper. 

Tweezers of copper have also 
been disinterred at Pompeii, and 

are now in the museum at Portici. 

‘And there bought me a pair 
of tweezers, cost me 14 s.’’ — Pepys, 1662. 


2. A surgeon's case of instruments. See TWEEzE. 


Fig. 6828. 


Peruvian Tweezers of 
Copper. 
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Twelfth. (Music.) A stop of an organ tuned | parallel floating bodies, which are placed some dis- 
one twelfth above open diupason. See Stop. tance asunder, The floats are usually long, pointed 
Twelve'mo. (Printing.) A sheet which folds | at each end, and circular in cross section. ey are 
into 12 leaves or 24 pages. Otherwise called duo- | called spindle or cigar shaped. 
decimo, and written 12mo. The object of the construction is stability and 
Twen'ty-fours. (Printing.) A sheet adapted | speed, the former being secured by the lateral exten- 
to be folded into 24 leaves, 48 pages. Otherwise sion, and the latter by diminished submerged sec- 
written 24mo. jtion. The wheel is usually in the space between 
Twi'billL 1. A mattock. The blade has one the spindles, 


end like an axe, the other like an adze. The idea may be founded upon the outrigger boats 
2. A mortising-tool. of the Indies, or wpon some form of raft. 
8. A reaping-hook. Twin-boats have found 
Twill 1. Or ¢tweel. <A diagonal appearance Fig. 6890. their principal employ- 


ment in ferries, the cen- 
tral portion being used 
for the wheel and the ma- 
chinery, and the platform 
on each side for the ve- 
hicles and passengers. 


The largest boat of this con- 
struction, of which we have 


given to a fabric by causing the weft-threads to at 
over one warp thread, and then under two, and so 
on; instead of taking the warp-threads in regular 
succession, one down and one up. The next weft- 
thread takes a set oblique to the former, throwing 
up one of the two deposed by the Sete The 
dia will make the plan understood. In some 
twills it is one and three, or one and four. 


The Latin triliz,a certain pattern in weaving, became drillich 


in German, and hence our word drill. 

Troill is derived from zwillich, which answers to the Latin 
biliz,and Greek dimitos. The latter survives in dimity. See 
also Sarre, derived from é¢facro¢, six-leaved. 

The French touaille has also been suggested as the etymo- 

cal source of the word. 

The fabrics thus woven are very numerous, — satin, blanket, 
merino, bombazeen, kerseyriere, etc. When the threads cross 
each alternately, in regular order, it is called plain weaving ; 
but in twill, the same thread of weft is flushed, or separa 
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s indles. 
the warp (organdine silk) being floated over 15 threads of the . ee the sectional view,a aare the staves, 26 in number and 
woof (tram), giving the glossy appearance. inches thick, to each of which is attached an fron bolt, 6d, 
Twills require heddles equal inches long, passing through the staves, and countersunk on 
Fig. 6829. in number to the thrvadsthat the outside of them. These bolts pass through an iron ring c, 
are included in the intervals on the inside of which they are screwed up by nuts dd; suf- 
between the intersections. | ficient room is left in the center for a man to enter and pass 
; This disposition of the warps | fore and aft, to examine the bolts. 
in the heddles is termed | In the plan,aaare the spindles; b, the paddie-wheel; ¢¢c 
mounting the loom; and the | the boilers; d d, the cross-beame, which cross the spindles, an 
heddles are termed /eares. A reach to the outside yards; ¢¢,f /, the diagonal bracing. 
twill takes its name from the | This vessel was built at New York for a Hudson River pas- 
number of leaves employed, | senger-boat. She was said to have run 21 miles in 61 minutes, 
as a three-leaf twill, & five- to have averaged on the river 20 miles per hour, and 14 miles 
leaf twill, ete. per hour at sea. Her draft of water was 24 inches. She was 
ame ~ usd for hace bg i wrecked after making a few trips. fae eeeacpeat 
. . play of color, for strength.' §nod twin-boat, English patent, . e spindles 
Four-Leaved Twilled Weaving. variety, thickness, or dura- | are of sheetlron, and are . 7 
bility. cylindrical for the middle 
“The generic difference of twilling, when compared with one-third portion of their 
common cloth, consists in the intersections, although uniform | length. They are divided 
and equidistant, being, at determinate intervals, greater than ‘into apartments, by bulk- 
between the alternate threads. Hence we have specimens of heads, which divide each 
twilled cloths where the intersections take place at the 3d, 4th, ' spindle into air and water 
6th, 6th, 7th, 8th, and 16th intervals only. The threads, thus | tight sections. Longitudi- 
deflecting only at intervals from a straight line, preserve more ng] beams and transverse 
of their original direction, and a much greater quantity of braces supported the plat- 
materials can be combined in an equal space than in the alter- | form, or deck, upon which 
nate intersection, where the tortuous deflection, at every inter- | the boilers, engines, and 
val, keeps them more asunder. On this principle, twilled cabin accommodations 
cloths, of 8 and 4 leaves, are woven for facility of combination were placed. The single 
alone. The coarser species of ornamental cloths, known by the | wheel rotated in the inter- 
names of dornock or diaper, usually intersect at the 6th or half. | val between the spindles. 
satin interval. The 6th and 7th are rarely used, and the 8th is | Gemmell’s patent, about 
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distinguished by the name of satin, in common, and of damask, | the same time, had exterior ——- == 
in ornamental, twilling.””— Urs. These are varieties known a8 = side- wheels. et Peal 4 if es 
broken, biassed, regular. Symington’s steam- : ; 
° | boats, 1789 - 1802, were Snodgrass Twin- Boat. 
2. The fabric so made. ‘ twin-boats, in which the 


Twilled cloth has several advantages : — | Single paddle-wheel was revolved in the central space. 
1. The materials may be put more closely together. A large twin channel steamer, the ‘‘ Castalia,’ has latel 


2. Its susceptibility for receiving ornament, being capable of : been put upon the Dover and Calais ferry, Europe. Each bull 


being inverted at pleasure. | is 234 feet long, 16.4 beam, 12.6 hold; distance between hulls, 
For - Sohocaat more at length, see ‘ Ure’s Dictionary,’ II. | 25.2. She has. paddle-wheels between the hulls, each driven 
pp- 821 - 826. . by its own engine. 
3. A a or spool for winding thread. Twine. A strong hempen thread used in sewing 
Twilly. A willowing-machine. A form of cot- | gails. 


ee aa In the coarse Lancashire style a twilly- : Be inet mine for sails weighs at the rate of 860 to 430 fathoms 
und. 
Twin-boat. A boat or deck supported on two One pound of twine will sew 160 yards of seam, on an average. 


TWINE-CUTTER. 
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Twine-cut’ter. A blade or knife 
on a table, stand, or counter, to cut 
twine when tying packages. 

\ Twine-hold’er. A box or case 
_* to hold a ball of twine on a counter. 
_y  Twine-ma-chine’. A spinning- 
si ide machine for small hempen or cotton 
‘a string. A thread-machine. 
a Twine-reel’er. A mule-doubler. 
Twin’ning-ma-chine’. A ma- 
Twine-Holder. chine for cutting two combs (twins) 
from the single piece. It is said 
to have been invented by Mr. Thomas of Phila- 
delphia. The cutter consists of two chisels which 
act perpendicularly and alternately upon the plate 
which passes beneath them. Each chisel cuts one 
side of two teeth, and severs one from the opposite 
back at each stroke. See Comb. 

Twin’ning-saw. A saw for cutting the teeth 
of combs. It is so called because the material is 
bent over to render the cut surface convex, two 
combs (twins) being cut from one piece. The point 
of each tooth is cut from the back of the opposite 
comb by means of an instrument called a plugging- 
awl, 

Twin-pow’er Press. One in which the power 
is brought upon two objects in alternation, as in 
some machines where the punch and shears are in 
the same frame. See under those heads. 

Twin-screws. A pair of screw-propellers on 
separate shaft, and having right-handed and left- 
handed twists respectively. Being turned in con- 
trary directions in driving ahead, they counteract 
each other's tendencies to produce lateral vibration. | 

The shafts of the twin screws are sometimes made to pass | 
through the ship’s skin at suitable points in the after part of 
the bottom, and supported at their after ends by iron buckets; | 
and sometimes they are contained in a pair of twin stern-posts | 


and twin runs, the ship eS designed as to have a single | 
fore-body and a double after-body. 


Fig. 6833. 


Twin-screws were used upon the earliest practical propeller 


TWIN-VALVE. 


———— 
Tioin- Screw Launch. 


Fig. 6832 illustrates a steam-launch with twin-screw pro- 
pellers. 

A, transverse section looking forward. 

B, transverse section looking aft. 

C, longitudinal sectional elevation. 


, Plan. 

a, feed-water tank. 

5, coal-boxes. 

c, twin-screws. 

Twin Steam-en’gine. Another name for a 
duplex engine ; one in which two engines, complete 
in their parts, are associated in a single effort. 

Numerous instances occur in practice where the 
name might be correctly applied. 

ht 6834 is one form in which two vertical cylinders with an 
entablature resting upon them as upon columns, by which 
means the cylinders and entablature constitute the principal 


frame of the engine, and give access to the cylinder-heads 
through apertures in the entablature. The main crank is lo- 


Twin Steam-Engine. i 


cated in the center of the entablature, and both pistons are 
connected to the same crank. 


Twin-valve. A form of valve attached to the 
discharge outlet of a pump. It is used for making 


steamboat, that of Colonel John Stevens of Hoboken, 1804./ a double connection, one with the steam-boiler, for 


See ScREW-PROPELLER, page 2071, Fig. 4747. 

Twin-screws are used also upon some of the Winan’s cigar- 
steamers, the third and the fourth of the series. See page 
553. 


supplying it with water, and the other with a line of 
hose, for use in case of fire, or for conducting water 
wherever desired. 


TWIST. 


TWISTING-MILL. 


Twist. 1. (Smaill-arms.) A mode of construc- 
tion of gun-barrels in which the iron, in the form of 
a ribbon, is heated 
and coiled spirally 
around amandrel. 
The spiral is then 
raised to a weld- 
ing heat and 
dropped upon an 
iron rod, which is 
jumped ; that is, 
struck forcibly 
and vertically up- 
on an anvil, which causes the edges of the spiral to 
adhere. The welding is finished on an anvil, the 
mandrel retaining its position inside. 


The ribbon of iron is several yards long and about half an 
inch wide, varying in thickness from the thick or breech end of 
the barrel to the thin or muzzle 


Twin - Valve. 


Fig. 6835. end. 
Various kinds of ribbons are 
a el made. Those from horseshoe 
nails and steel are called stub- 
Twisted Barrel. twist. A certain laminated iron 


and steel is known as wire-twist. 
A laminated iron and mild steel, laid parallel in ribbons, welded, 
then twisted at one end while the other is held in a vise, com- 
bined in a fagot with another or others twisted in a diverse di- 
rection, rolled, and drawn into ribbons, is a Damascus-twist. 
See GUN-BARREL. 

2. (Guns and Ordnance.) The spiral in the bore 
of arifled gun. It is spoken of as a ? twist, etc., as 
it completes that much, more or less, of a revolution 
in the length of the barrel. 


An increase or gaining twist is one in which the spiral in- 
clination of the grooves becomes more rapid toward the muzzle. 
Invented by Tamisier. 

Another mode of designating the twist is in the — re- 
quired to complete a revolution, which is usually considerably 
in excess of the length of the barrel. 

3. (Architecture.) The wind of the bed-joint of 
each course of voussoirs in a skew arch. 

4. (Weaving.) The warp-thread of the wed, Also 
known as the fidling, or chain. 

5. A kind of cotton yarn. 
6. A closely twisted strong sewing-silk, Saddler’s 
silk. 

Twist-drill. (Metal-working.) A drill having 
a twisted body like that of an auger. The advan- 
tages claimed for such drills are that they serve as 
guides to keep the hole true, that they work at 
the proper cutting 
angle, and are tem- 
pered throughout , 
their working 
length, and that 
they do not require 
re-dressing to 
maintain a uni- 
form size. 

In making them, a 
bar of steel is rolled 
to a special shape, , 
cut into length, and 


again rolled in cam 
rolls, which form a | 


>> 


Twist Drills and Chuck. 


straight groove, after which the shank is formed. The blank is 
then twisted by means of a machine, where one end is received 
in a hollow nut at the end ofa perforated spindle, which has a 
rotary and longitudinal movement, the otherend being held by 
vise-clamps. After twisting, the drill is centered and rough 
ground, hardened by heating in a lead bath and cooling in 
water, tempered in an oil bath, and finally finished by grinding 
to a standard gage. 

Twist-drill Grind/er. One specifically adapted 
for giving an accurate chisel-point to a twist-drill, 
the cutting edges being inclined at similar angles. 

Twistied Bit. 1. (Manege.) One having a 
ere i made with square sides and afterward 
twisted. 

2. (Carpentry.) A wood-boring tool adapted to 
be used in a brace. It is a form of flat bar twisted 
into a spiral form and provided at the ends with a 
cutter and a routing-table. See Brr. 

Twist/ed Mouth. (Manege.) <A _ bit whose 
mouthpiece has been twisted, to make it more severe 
than it otherwise would be. 


Twist/er. 1. A reel used in twisting yarns or 
threads. 

2. A girder. 

Twist/ing-ma-chine’. A machine for twisting 


and laying rope and cordage (Fig. 6838). 


The strands are wound upon spools a 6c, and are led through 
eyes along the revolving frame d d, and, meeting at the top ¢, 
are conducted through the hollow axis / of the frame, and after 
passing several times around the tension-rollers g g, the twisted 
rope is finally carried over an elevated roller A and wound upon 
the reel i. The rotary motion of the twisting-frame d d is 
derived from a belt and pulley 7 independent of the device ie 
which the motion of translation is imparted. The velocity wit 
which the rope is advanced and wound upon the reel tis gov- 
erned by cone-pulleys & &, and is varied to impart a greater or 
less twist with a uniform rotary movement of the frame d d. 
lis a brake for checking and equalizing the motion of the ten- 
sion-rollers. See Rope-MACHINE. 


Twist/ing-mill. (Cotton-manufacture.) Also 
termed thread-frame. A machine resembling in 
many respects the throstle, and used for forming 
| sewing-thread. 

The individual yarns, from two to six in number, are un- 
wound by tension from their respective bobbins or caps, and 
after being led across a glass rod, pass through a trough con- 
taining water or a weak solution of starch. They are then 


guided over a roller which Jays them parallel or nearly so, and 
| passed down to the eyelet at the extremity of the flyer /, which, 
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TWIST-MACHINE. 


by its rapid rotation, twists them into a solid cord or thread, | 

which is wound upon the bobbin. The twist of the thread is 

usually in a reverse direction to that of the separate yarns. The 

copping rajl on which the bobbins are placed has an up-and- | 

down motion to cause an equal distribution of the thread on 
the bobbins. 


Fig. 6839. Twist-ma- 
chine’. One 
form of  lace- 
making ma- 
chine. 

Twitch. A 


noose attached to 
) a stock or han. 

dle and twisted 
around the up- 
per lip of ahorse, 
so as to bring 
him under com- 
mand when shoeing. See BARNACLEs. 

Twit/ter-bit. The bottom of the countersink 
which receives the head of the screw, uniting the 
halves of a pair of scissors. 

Two-box Loom. (Weaving.) One having two 
boxes for as many shuttles carrying differently col- 
ored yarns, 

Two-deck’er. (Nautical.) 
carrying guns on two decks. 

Two-hand’ed Saw. A whip-saw used in get- 
. ting out ship-timbers. It has a handle at each end, 
one fur each man. 

Two-line Let’ters. (Printing.) Capitals which 
are equal to two bodies of any specific size of type, 
as two-line pearl, two-line brevier, etc. Used for 
lines in title-pages, the large letters at the beginning 
of advertisements, ete. 

Two-ply. Woven double. See Two-pLy CARPET. 

Two-ply Car’pet. A carpet having a double 
web. Each web has its warp and its weft ; but as 


+ 


Twisting- Mill. 


A vessel of war 


Fig. 6840. 
Double Cloth. 
these are interchangeable, a great variety of colors | 
may be produced on either surface. ne of the 


warps is alternately raised above the other while the 
shuttle is thrown. A section of this fabric is shown 
in Fig. 6840. | 

These carpets are wholly of worsted or of woolen ; | 
or the chain is of worsted and the weft of wool. | 
(Worsted is a well-twisted yarn, made of long-stapled, | 
combed wool.) 

The process of weaving both webs is carried on at the same 
time, and in each part of the cloth that part is brought to the 
surface which is required to produce that portion of the pat- 
tern. 

The warps are of different colors, and the threads are gov- 
erned by treadles or by the Jacquard arrangement. The latter 
has generally superseded the less perfect contrivances, such as | 
the treadle, barrel, or draw looms. The back of the carpet has 
the same pattern as the front, but the colors are reversed. 

This form of carpet is known as Scotch, from its being so 
extensively manufactured in that country; also kidder- 
minster, from the town of that name; also rmgrain, from its | 
being dyed in the grain, or before manufacture. | 

An extension of the same idea, in which three webs are inter- 
changeably united, is known as three-ply or triple-ingrain 


carpet. 

Two-speed Pulley. A variable speed arrange- 
ment consisting of two fast pulleys, the shaft of one 
being tubular and sleeved upon that of the other. 
One connects by large and small wheels to the lower 
shaft, and the other by small and large wheels, the 
difference in communicated speed being very appar- 
ent, and the belt being shifted from the loose pul- 
ley to one or the other of the fast pulleys, as may be 
required. 
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Two-throw Crank. A 
device for converting circular 
into rectilinear reciprocating 
motion, or vice versa... In 
Fig. 6842, the crank a, ro- 
tated in any suitable way, 
has two levers b b’, one connected to each wrist, their 
other extremities being jointed to the curved rods 
ec’, which have a common fixed pivot d and are con- 
nected to the plunger ¢. The rotation of the crank 
causes an alternate approach and recession of the 
rods, imparting a LOSE DPOCe PINE motion to the plunger 
and its connecting rod. 


Two-Throw Crank. 


Two-top’sail Schoon’er. One carrying a 
square foresail and square 
foretopsail. Fig. 6843. 
Two-way Cock. By the 


two-way cock the water may 
be distributed to each of two a db 
branches, to either of them 
aeperetely or be entirely shut 
off. 

a shows the water passing to each . d 
branch pipe 


b, the water passing to the direct 
branch only. O) 
c, the water passing to the lateral = 
branch only. 


d, the water shut off. 

For large stop-cocks for water- 
mains, see Stop-vALve. For small 
ones, see STEAM-VALVE;, STOP-VALVE; 
GLOBE-VALVE; etc. 


Two-wheeled Bar’row. 
Fig. 6844. 


on 
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Two-Way Cock. 


A sort of truck. See 


Twy-ere’. A TUYERE (which see). 
Tye. 1. (Nautical.) A rope by which a 1 is 
hoisted. It through the mast ; one end is at- 


| tached to the middle of the yard, and the other end 


is hooked to a purchase composed of the tye-block 
and fly-block, by which the hoisting is effected. 

2. (Mining.) An inclined trough for separating 
ore by means of a flowing stream of water. The 
slimes are allowed to flow in a thin wide stream upon 
the upper part of the trough, are disturbed by a 
broom, and collected, according to relative weight 
and at different parts of the length of the 


rae 
| Sougili he sorts are known as heads, middles, and 


Digitized 


TY E-BLOCK. 


tails ; the first going to pile, the second is re-tyed, 
the third is refuse. 

e-block. (Nautical.) An iron-bound swiv- 
eled block, bolted into an eye in the hoop round the 
yard ; through it the tye for hoisting the yard is 
rove. 

Ty/ing. An operation on tin or copper ores re- 
sembling buddling, in which the ore is spread on an 
inclined bed and subjected to the action of running 
water. The ore is agitated with a broom or shovel, 
and the operation depends upon the superior weight 
of the particles which are richest in metal. The 
lighter portions travel farthest on the plane and are 
rejected, while the heavier are collected and smelted. 

Budilling, tying, trunking, chimming, and tossing depend 
upon the agitation of the ore in the vessel. In rocking, dillu- 


ing, jigging, framing, or racking, the veseel itself is agitated. 
In all of them agitation in water is the effective action. 


Tym/bal (Music.) A kind of kettle-drum. 

Tymp. (AMelalluryy.) A space in the bottom of 
a blast-furnace, adjoining the crucible. See TyMp- 
PLATE; BLAST-FURNACE. 

Tym/pan. 1. (Printing.) A rectangular frame 
hinged by one edge to the carriage of 4 printing- 
press, an cea stretched across it a piece of cloth 
or parchment. The blank sheets are laid upon the 
tympan, in order to be brought down upon che form 
to receive the impression. 

The blank sheet is fitted upon the tympan-sheet, which is of 
oe rst a as the paper to be printed, and forms a guide for 

ac ‘ 

: The blank sheet is held by the frisk ¢. See PRINTING-PRESS. 

The inner tympan is a smaller canvassed frame, and the two 
gympans hold the blanket between them. 

2. (Architecture.) A triangular space or table in 
the corners or sides of an arch, usually hollowed, 
and enriched with branches of laurel, olive, oak, 
etc., and sometimes with emblematical figures. 

3. (Music.) The kettle-drum, 

Tym’pa-no. (Ausic.) <A kettle-drum. See 
TYMPAN. 

Tym'pan-sheet. (Printing.) A sheet of paper 
like that to be printed, laid on the tympan as a 
guide for position in placing the sheets to be printed. 

Tym'pa-num. 1. (Hydraulic Engineering.) Au 
ancient form of wheel for elevating water. Its origi- 
nal form was like that of a drum, whence its name. 
It was a cylinder with radial partitions and small 
openings in the periphery, which admitted a certain 

uantity of water into the chambers thus formed as 
those portions of the periphery came in turn to be 
submerged. As the wheel revolved, such portions 
of water were carried up and flowed along the par- 
tition toward the axis around which the water was 
discharged, being elevated to a hight nearly equal to 
the radius of the wheel. The wheel was driven by 
floats on the periphery or side of the wheel, or by 
means of animal or manual power, and had several 
modifications. 

The Roman form of the tympanum {s deacribed by Vitruvius, 


50 8B. C.,and was derived from Egypt. The partitions were 8 in 
number, and were radial ; the holes, 6 inches in diameter, were 


made in the drum-like, cylindrical surface, which was other- | 


wise closely boarded up; the wheel was mounted so as to 
rotate over the side of a vessel which was moored, and was 
driven bya tread-wheel on board the vessel; the water lifted 
by the buckets was discharged at the axis of the wheel. What 
is known as De la Faye's pump is constructed on this plan. 
This wheel is often called the Persian, and this may be cor- 
rect, geographically speaking; but for perspicuity, the term 


Persian should be applied to a wheel with boxes, pots, or 


backets which are attached to the wheel, on or near its pe- 
riphery. The Noria wheel of Palestine is, perhaps, a true ex- 
ample of the Persian wheel. See Nora. 

In process of time this highly useful wheel, so much used in 
Oriental countries in raising water for irrigation, was improved 
by removing the exterior surface from which it derived its 
name, the buckets being made scoop-shaped. 

Such was the form used by Perronet, at Orleans Bridge, about 
1780. In Fig. 6845, a is a section, and ban end elevation of this 


« 
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TYMPANUM. 
Fig. 6845. 
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Perronet’s Tympanum. 


| wheel. It had curved buckets, and raised the water 8 feet. Its 
| effectiveness varied with the depth to which its circumference 
| dipped into the water. At] foot submergence, 12 men, relieved 
every 2 hours, gave 2 turns per minute; at each turn, 24 cells 
were emptied, each containing 1} cubic feet, giving, for the 
| hour, 4.320 cubie feet of water raised 8 feet high; this waa con- 
, veyed by the spiral buckets to an annular discharge-chamber 
around the axis of the wheel. 
The comparison of effectiveness was as follows ; — 


Submergence. Revolution per hour. Cubic feet raised. 
12 inches. 120 4,820 
9 inches. 150 8,600 
6 inches. 180 2,880 
8 inches. 180 2,160 


A modification of the tympanum has spiral ducts leading toa 
discharge-chamber around 


the axis. It is, or may be, Fig. 6846. 
propelled by the current, Po 
, This form of wheel has its 0 >=. 
advocates in all civilized < i gle 
countries, and is employed Shy Vz — 
in draining some of the ai fh \fp—Now > 
fluviatile districts in our _//// // \ ew AN 
Western country; for in- te | ( (CaN \\ \} 
stance, at Cairo, where a —)\ Vi Wa | 4} i} 
wheel of this character is, —\\\\\ Ss F/ ») }} '} ; 
or was, driven by steam-  \\\\e0 "A J) 7 fo 
power, for removing the Oa / | Mh. 
drainage of that rather low «See A 
a. 


levee, which keeps back the 
waters of the river. = 
The tympanum, under co 


Tympanum. 

wheel, is much used in the 

drainage of the fens in the East of England. The name is 
somewhat confusedly applied to wheels of the tvmpanum char- 
acter, and to those with radial buckets which traverse in a 
chute. These wheels, driven by steam-engines, have, to a 
great extent, superseded the Dutch windmills and pumps which 
have been used there for several centuries. In one place, a 
steam-engine has superseded 44 windmills. In another place, 
two steam-engines, of 110 horse-power, drain 28,000 acres, and 
have superseded 75 windmills. 

These very efficient wheels have a diameter a little more than 
double that of the elevation to which the water 1s required 
to be raised. Some wheels deliver the water at the axis, and 
others have floats like an ordinary water-wheel, and merely 
traverse in a curved, inclined trough of masonry, which ¢on- 
nects the lower with the upper level. See Scoop-wHEEL. 


2. (Architecture.) The triangular panel of the 
fastigium or pediment of any building, comprehended 
between its corona and that of the entablature. 
The panels of a framed door were called tympana by 
the Romans. 

3. (Musie.) Another name for the tambourine. 
See Plates LXXVI., LXXVII., Bonanni’s ‘‘ Istro- 
menti Armonici,” Roma, 1776. 


The tympanum (Gr. tympanon) was a hand-drum or tam- 
‘ bourine, but covered with parchment, back and front. It was 
| used in company with various kinds of harpa, lyres, and pipes, 
cymbals (kymbala) of metal, the straight brass trumpet (salpinz) 
and curved brass horn (keras), the castanets ,crotala) of wood 
and metal. 
| The drum is common among all uncultivated nations, and 
was & prominent feature in the ancient practice. The Egyptian 
musical instruments were harps, guitars, single and double 
‘ pipes, two kinds of trumpets, three of tambourines, three of 
pared , gongs, bells, cymbals, and castanets, the sistrum, maces, 
and hells. 
The largest Assyrian band shown at Khorsabad has a leader 
with a harp, followed by two with a dulcimer and double pipe ; 
these by two men with harpe; then four women with harps; 


| 
| 
site, discharging it over the 
the name of the scoop- 
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TYMPANUM, ARTIFICIAL. 


one beating a drum and another with a double pipe. Then 
comes a chorus of singers, clapping their hands 

The Hebrew drum ((opA) was a small hand-drum or tam- 
bourine, called tombrel or tabret in the English version; vide 
Mirfam and Jephtha‘’s daughter. The hand-druim of some parts 
of the East is still called duf//, diff, or adufe. 


Tym’pa-num, Ar-ti-fiiciaL  (Surgical.) 


elastic membrane designed to replace the natural | 


tympanum where this has been ruptured. 
Fig. 6847. Toynbee's consists of a thin plate of vul- 
canized rubber about 44; neh in diame- 
ter, in the center of which a fine silver 
wire about an inch long is fastened. This 
has a ring on its outer end, by which it 


yee can be easily removed. Clarke's is ellip- 
reifect an : ‘ +} . >». 
Tympani tical in shape, and on being worn be 


“comes concave outwardly; the wire is 
curved downwardly to suit the shape of the auditory 
canal, but does not touch its sides, The ring is dis- 
pensed with. 

Hyde's ear-trumpet has an artificial tympanum to 
transmit the pulsation of the air to the natural 
organ. See Acoustic INSTRUMENTS ; ‘TELEPHONE. 

Tymp-plate. A plate in front of the hearth of 
a blast-furnace, sustaining and protected by the 
tymp-stone, Which is immediately exposed to the 
heat. The tymp-plate is imbedded at its ends in 
the side of the hearth, and itself sustains the front. 
See Bosies. ; 

Tymp-stone. The stone which forms the fron 
of the hearth in a blast-furnace, resting upon and 
against the tymp-plute. See Bostes. 

Type. A parallelopipedon or square prism with 
a raised letter on the upper end, used in printing. 

The history of type is a part of the history of 
printing. Printing from engraved blocks and then 
from movable letters was practiced in China long 
before either art was developed in Europe. The 
same order of invention occurred again in Europe, 
the ‘* Biblia Pauperum” and other books with en- 
gravel pages preceding the movable blocks, which 
were set up to form words, lines, and pages. 

The movable type of China, a. p. 1041, is de- 
scribed in Ringwalt’s *f Encyclopedia of Printing,” 
page 104, and in this work supra, page 1790. 

The movable type of Europe is referred to, supra, 
Pe 1790, 1791. First made by Guttenberg or 

oster (Laurentius Zanssen) ; first cast by Schoetfer. 

The first book executed with cast-metal 
type is said to have been the ‘‘ Durandi 
Rationale Divinorum Officiorum,” pub- 
lished in 1459. See PRINTING. 

: For the making of type, see TyPe- 
© FOUNDING. 

Fig. 6848 shows a type. The parts have the fol- ; 
lowing names: — 


a, body. 
6, face. 
c, shoulder. 


Nicholson (English), 1790, gave type a taper 
toward the lower end, so as to make them fit upon 
the circuinference of a cylindrical ty pe-holder. 

Donkin and Bacon (English), 1813, effected the ! 
object by placing the forms on the plane sides of a 
revolving prism. 

Cowper (English), 1815, curved the stereotype- 
plates. | 

Type is improved by facing with copper or with nickel The 
nickel has the advantage of allowing the use of some colors, 
some of which are changed by the copper, while some others act 
upon the copper. 

Type are distinguished by names indicating srze of the body ' 
and the consequent number which will go in a given space: by: 
the different sizes or styles of face on agiven body; by the case, 
as upper or lower, caps or small letter; by peculiar style or 
ornimental characteristic. 


Fig. 6848. 


d, nick. 
e, groove. 


Type. 


As to size, — 
Brilliant. Agate or ruby. 
Diamond. Nonpareil. 
Pearl. Minion. 
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. Old Englieh. 


en eee ee 


TYPE. 
Brevier. Pica. 
Bourgvoise. English. 
Long primer. Great primer. 
Small pica. etc., etc. 
As to face, — 
Full. Medium. 
An | Heavy or fat. Light. 
| Dixplayed. Coudensed. 
As to case, — 
Caps, or upper’ case. Small letters, or lower case. 
As to style, — 
Roman. Antique. 
Italic. Black letter. 
Script. Sun Ceriph. 


Old atyle. 
Hair line. 
etc. , ete. 


German text, 
Gothic. 


See also Font, pages 900, 901. 
See specimens on pages 2672-2674, kindly furnished by 
George Bruce's Son & Co., New York. 
SIZES; ROMAN AND ITALIC. 


ROMAN. 

DLAMOND, 201.88 limes to a foot. ABCDEFGHIJKLM abedefghijh lmoopqretuvwxye. 
PEARL, 179.59 lines to a foot. ABCDEFGHIJKL abcidefghijkimnopar. 
AGATE, 160 lines to a foot. ABCDEGHIJKL abcdefghijklmn. 
NONPAREIL, 142.54 lines to a foot. ABCDE abcdefg. 
MINION, 126.99 lines to a foot. ABCDE abcdefg. 
BREVIER, 113.13 lines to a foot. ABCD abcd. 
BOURGEOIS, 100.79 lines to a foot. ABC 

DEFGHIJKLMN abcdefghijklmnopgqrstu. 
LONG-PRIMER, 89.79 lines to a foot. 

ABCDEFGHIJKL abcdefghijklmno. 


SMALL-PIOA, 80 lines to a foot. 
ABCDEFGHIJK  abcdefghijklm. 


PICA, 71.27 lines to a foot. A 
BCDEFGHIJ abcdefghijklm. 


ITALIC. 
DIAMOND, helf Bourgwis. ABCDEFQHISKLMNO abcdefghikimnepqretucerys 
PEARL, half Long-Primer, ABCDEFGHIJKLMN abcdefghijklmnopgr. 
AGATE, half Small-Pica, ABUDEFGHIJEK abcdefsghijkimnop. 
NONPAREIL, half Pica. ABCDEFGHI abcdefghijkim. 
MINION, half English. ABCDEFG abedefghijkl. 
BREVIER, half Columbian. ABCDEF abcdefg. 


BOURGEOIS, half Great-Primer. ABCD 
EFGHIJKLIMN abcdefghijklmnopqrstu. 


LONG-PRIMER, half Paragon. ABC 
DEFGHIJKEIM abcdefghyktimnopgrst. 


SMALL-PICA. ABCDEFGHIJ A 
LMNOPQRS abcdefghiklmnopqrs. 


PICA. ABCDEFGHISJKLM 
abcdefghikimnopgrstuvwzryz. 
VARIETIES OF FACES. 


Brevier, Roman, Large-faced. 
Brevier, Roman, Heavy-faced. 
Brevier, Roman, Compressed-faced. 
Brevier, Roman, Joined-Seriff. 
Brevier, Roman, Medium-faced. 
Brevier Italic, Large-faced. 
Brerier Italic, Compressed-faced. 
Brevier Italic, Medium-faced. 


TYPE. 


STYLES. 
Brevier Roman Condensed. 
Brevier Roman Extra Condensed. 
Brevier, Roman, Modern Old-style. 
Brevier Title Roman. 


' Brevier Title Reman Condensed. 


Bose 2 | De Vee => Ga bF 
Brevier Expanded. 
Brevier Title Expanded. 
Brevier Aldine. 

Brevier Italic. 

Brevier Italic, Modern Old-style. 
Brevier Titte Italic. 

Brevier Title Italic. 

Brevier Engravers’ Itatic. 
Brevier Law Italic. 

Brevier Gothic Condensed Italic. 
Brevier Antique. 

Brevier Antique. 

Brevier Antique. 

Brevier Antique. 

- Brevier Antique Condensed. 

Brevier Antique Oondensed. 

Brevier Antique Extra Condensed. 

NTonp. Amtique Ext. 
PEARL ANTIQUE EXTENDED. 
PEARL ANTIQUE EX TENDAD. 
Brevier Clarendon. 

BREVIER GOTHIC. 

Brevier Gothic. 

Brevier Gothio. 

Brevier Cothic. 

BREVIER GOTHIC CONDENSED. 

Brevier Gothic Condensed. 

Brevier Gothic Condensed. 

BREVIER GOTHIC CONDENSED. 

BREVIER GOTHIC CONDENSED. 
Brevier Gothic Extended. 
Brevier Round Gothic Shaded, 
Brevier Celtic. 

Brevier Runic. 

BREVIER RUNIC. 


Brevier Extended Runic. 

Brevier Doric. 

BREVIER ORNAMENTED. 
Brevier Ornamented. 

WRABVIBR SMADAD, 

BSE TCR SRUAIDIE Ds. 
BREVIER SHADED. 
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TYPE. 


BRBVESR SMADBD., 
Brey. Usd. HShndede 
Wrevier Extended Blacks. 


Hong~Primer Arabesque. 
}onG-PRIMER PRNAMENTED, 
Loné-Pramer Ornamented, 
Lounges, Ornamonted, 


Pica Ext. Rimmed. 
Great einimen Sendutl: 


Brevier Italian Condensed. 
Brevier Italian Antique. 


Lone-Primer Engravers’ Hair-line. 
Long-Piimer Italic Hair-line. 
Fica Hair-line Shaded. 

Pica Condensed Hair-line. 


BREVIER COTHIC CONDENSED HAIR-LINE, 
BREVCER OOTIWINME. 
BREVIER SKELETON. 
Long-Primer Engravers’ Open. 
Pica Old-Style Ornamented. 
Brevier Werman. 

VSrevicr German Title. 

Brevier Wictoria. 

Brebier Black. 

Brevier Black. 

Brebier Augustan Black. 

Dong-Hrimer Black Outline. 


Loug-Primer Condensed Black. 
Long-Drimer Black Open. 


Great-Arimer Qralian Bes. 
English Church Cert. 


Double S.P. Medieval 
Pica Anglo-Black. 
Dica Horussian. 


Sica Sirefit. 


e777 Licarerreiny Armed. 


Goat Li. Cof fet filale Sorgpl 
Doutle SP Siatian Serupl, 
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replaced in ita receptacle. The type is taken out of the mold 
Gf} Mb Le Nod ; vA and brought forward to dressing-tools, that remove from the body 
ONVUSE y ttt CFO}. of the type any burs, fius, or inequalities, and the type is then 


set upin line. By this machine the types ure cast and com- 
posed in the order in which the finger-keys are moved ; and 


7 t when the types are vo longer required they are either melted 

Of) QO (Op oy GG or @ ereto Le up, instead of being distributed, or else they may be distributed 
. . = 4 and used in the ordinary wuy, if desired. 

Type-dis-trib’/ut-ing Ma-chine’. A com- 


Double Pea Grapoheobype panion machine to the type-setter. See TyPr-SET- 


TING MACHINE. 


Type-dress'ing Ma-chine’. One forming a 
LPisa —<TFille Sacfl. substitute for the usual mode, which is to rub the 
type by hand upon the plane surface of a stone, using 
as an auxiliary a scraper or file. Welch's machine 
YY passes the type set up in rows between a pair of 

LCL €Esaesrenu. knife-blades set in exact parallelism. 
Type-found’ing. ‘The early history of type is 
Vay that of printing; tor though the art of engraving 
blocks and seals in cameo aud intaglio for stamping 
: LOL and sealing had been known for 2,000 years, they 
only became type when adapted for association to- 
ay KY g ff & G t \ gether for printing and for subsequent distribution. 
awble Omall= @)ica Sa gol . As stated under PRINTING, the earliest form of printing was 
from a block engraved with the device or matter; this was 
5) pp @ fp RP. a common among the Chinese, and jn some other quarters. The 
= “ Biblia Pauperum,” or ‘‘ Poor Man's Bible,’’ of the 14th 
oublé Gmall-Hriea vonde. century, was thus "produced. Stamping, or making impres- 
¢ sions in ink or color from engraved blocks, is old. The esence 
: : . of the invention of printing consisted in the idea of movable 
Pica Madisonian. . types, capable of composition and distribution. These were 
originally cut in wood, and were subsequently cast in metal. 
Pca Secretary. The trio, Guttenberg, Faust, and Schoctfer, were so intimately 
connected ip the invention that it is difficult. and perhaps not 


. , iniportant, to determine the part each had in the discovery. 
Pica Venetian. The world can well afford to canonize them us the benefactors 
of theirrace. It should appear that Guttenberg invented cut, 

: movable types, and Schoefter invented caating them in matrixes 
Pica A‘ Art Brus. before which time they had been produced by great and tedious 


labor. The claims of Koster of Huarlem must not be over- 


See also under the following heads : — looked, but there is no room here to state or balance testimony. 


Alberty pe. Lithotype. (See Printing.) For more than 100 years after the invention 
Ambroty pe. Logoty pe. of printing, the printers cut their own matrixes, cast their own 
Auiphitype. Melanotype. type, made their pressea, composed the type, printed, folded, 
Authotype. Meloty pe. and bound their own books, In 1686, the branches of the 
Autoty pe. Music-ty pe. trade were divided as follows: master-printer, letter-cutter, 
Calotype. Phototy pe. letter-caster, letter-dresser, composttor, corrector, pressman, ink 
Chemity pe. Stereotype. maker, binder. Caxton seems to have regarded himself as well 
Chromaty pe. Talboty pe. supplied, having five fonta. 

Chrysoty pe. Teloty pe. Iv 1706, William Caslon brought the art of type-making to 
Crochet-ty pe. Thermoty pe. great perfection, and rendered England independent of the 
Crystaloty pe. é Type. Continental type-founders  Caslon was an engraver of gun- 
Cyanotype. Type-founding. locks and gun-barrels, and, having a reputation for ingenuity, 
Daguerreotype. Type-metal. was employed by ‘* The Society for Promoting Christian Know!- 
Electroty pe. Type-setting machine. edge" tocut the punches for a font of Arabic. That foundry 
Embossing-ty pe. Ty pe-setting telegraph. is still known by his name. 

Helioty pe. Voltaty pe. The first type-founder in America was Christopher Saur of 
Hyaloty pe. Woou-ty pe. Germantown, Pennsylvania, and the first font cast war of Ger- 


: : : man type, about 1735. In 1768, a foundry was established in 

Type-block. One having upon it raised figures | Boston, but did not succeed. ‘Abel Buell of Killingworth, 
representing letters or numbers. It is used in im-| Connecticut, succeeded, so far as good work was concerned, 
pressing or printing words or figures. In the former | but was prevented by a turbulent disposition, and by the War 


: . . of Independence, which supervened, and in which he took an 
case, the result is a sunken or intaglio legend, name, | aotive Lat fréin. pursdink phic topie cleoticoes piiceeksful “issue. 


or what not; in the latter, the impression is given | Just before the war of the Revolution, he was one of a party 
in printer's ink, or by a hot block upon gold-leaf, to | who destroyed the leaden statue of George III. ,in the Bowling 


: : : Green, New York, and was discovered at hie house melting up 
cause it to adhere to the size or glaire spread upon! bo "baa into Fcpe aicial:. alas: to pul bia: Majesty(6 a ork 


the object beneath the leaf. See GiLpINa. See also | disseminating information. A piece of the head, with some 
TYPE-WHEEL. punches and matrices, were found many years afterward in the 


Type-cast/ing. See Tyrr-FOUNDING. ammunition-chest of an old field-piece to which Buell had 
Cast/in a Set'tine M oO been attached during the war. 
Type Cast/ing and Set'ting Ma-chine’. One| “qn 1796, Archibald Binny (us he wrote {t then), of Edinburgh, 
which makes its type from matrixes, and sets them in | Rcotland, came to Philadelphia, bringing with him his own 
W in gall } r-keys ine | tools; these were seized on his landing in New York, but were 
retails o . 1 Racy a pas ee ele * the machine | afterward released. He extablished a type-foundry iu Phila- 
SPE RD ED hear plea One meee | delphia, and some years afterward took into partnership James 
Westcott's machine, No. 115,796, June 6, 1871, is constructed | Ronaldson. The type-founding tools and materials imported 
to cast, dress, and set up type in a continuous line for solid | by Dr. Benjamin Franklin, from France, for his own use, it is 
matter, or book or newapaper work, the line being afterward | understood were purchased by Mr. Binny and partner. The 
divided off. justified, and set up into column, as usual, See! foundry was successful from the first. It is likely that Mr. 
also his patents 169,215, 169,216, October 26, 1875. | Fiirstf, a die-rinker at the Philadelphia Mint, may have en- 
The machine contains keys appropriated to each letter, char- | graved the punches for A. Binny, as his name occurs ar en- 
acter, and number that the machine is adapted to cast. When graver under a likeness of Binny on the obverse of a medal, 
one key is moved it brings into action levers, slides, and other , which has also the inscription, ‘‘ A. Binny, Letter-founder, 
parts, that place a matrix-stock, carrying the matrix corre- Philadelphia’; the inscription on the reverse, under an ap- 
epondiog to the letter or mark on the key, in position to be propriate group of figures and_ tools, la, ‘* Letter-fuundry of 
taken by a carrier to the place where the casting is effected. _ Philadelphia, established a: 1796.’’ 
The molds forming the body of the type are opened to the The old hand-mold and spoon reigned supreme til! 1838, 
proper extent for making the sized body adapted to the letter. . when the first successful type-casting machine was invented by 
The type is cast, the matrix is withdrawn, carried back, and , David Bruce of New York. Machines for casting a number of 


™ wh 


re 


TYPE-MAKING MACHINE. 


em ——tstit——e 


hag. simultaneously projecting from a common sprue, like 


teeth of a comb, had been invented in America and in 
Surope, but no success attended them. 


4 David Bruce’s machine is the model 
Sep of all American and many European 
type-casting machines. The great diffi- 

# culty experienced in the development 


of a machine tor type- 


that the resulting type 
was porous, and about 
15 per cent lighter than 


“fame 


Bruce's Type- Casting Machine. 


peculiar spasmodic jerk given by the workman to the mold, 
as he poured in the metal. The effect of this was to con- 
dense the metal and expel air. In the Bruce machine, the 
metal is kept fluid by a gas-jet beneath, and is projected into 
the mold by a pump, the spout of which is in front of the 
metal-pot. Each revolution of the crank brings the mold u 
to the spout, where it receives a charge of metal ; it flies bac 
with it, the top of the mold opens, and the type falls out. The 
matrix containing the letter is held by a spring against the 
mold opposite to the opening at which the metal is injected, and 
the rate of making is about 100 per minute, for ave -sized 
type. The saving effected by the machine, patented in 1843, is 
estimated at 25 per cent. The quality is, if anything, superior, 
and the machine enables steam power to be used for the pro- 
duction of some varieties of type. 

After casting, the jet, or surplus metal, at the foot of the 
type and which filled the ingate of the mold, is broken off; 
the sides of the type are rubbed on a grit-stone ; they are set 
bs regularly in sticks: corrected for inequalities; a groove 
planed in the middle of the base, forming what are known as 
feet. The proportion of each letter, for a font of a pe 
weight, is arranged in a galley 6 X 44 inches, and forms 
what is known as a type-founder’s page. This is papered, 
and marked with the kind of letter contained. 

ig eis di were first electrofaced with copper in 1850. 

A French invention, by M. Didot, was designed to cast about 
200 types at once, the operation taking about 20 seconds. The 

xes were arranged in the parts, or jaws, of the machine, 
and the spaces for the types were connected by grooves, with a 
reservoir filled with metal. Pressure brought upon the molten 
metal forced it into all the recesses of the molds. 

The apparatus was patented in England by Pouchée, and 
was long in successful use in London; whether it is yet in use, 
the writer does not know. 

Westcott’s machine (United States patents, 115,796, June 6, 
1871; and 169,215, 169,216, October 26, 1875) casts and sets the 
types. The matrices of the letters, figures, and s are 
° by separate keys, and the cast types are to the 
stick and set up in order. See Type-coOMPOSING MACHINE. 


Type-mak’ing Ma-chine’. See Type-FouND- 
ING. 
eas/ur-er. A stick having upon its 
sides or edges the measure of the various sizes of 
type, so as to readily indicate the number of lines by 
laying it alongside a column of matter or proof, or 
the ems in a line by placing it atone the line. 
et'’al A white alloy for casting type, 
composed of lead, 3 to 7 ; antimony, 1. 
The larger type have the largest proportion of 
lead. The 2 type have more antimony, to render 
them harder and enable them to resist wear. 
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| Besley’s patent: lead, 100 ; einen 30 ; tin, 
20; nickel, 8; cobalt, 5; copper, 8; bis 
See ALLOY. 


Fig. 6849. casting was in the fact 


the hand-made, each of 
which was formed by a 


TYPE-SETTING MACHINE. 


muth, 2. 


Type-re-volv'ing Press. (Printing.) That 
form of press in which the type is secured on a 


cylinder, which revolves and presents the form suc- 


cessively to the inking-roller and to the paper. See 
CYLINDER-PRESS. F 


Fig. 6850 shows the principles of the type-revolving presses. 
See PRINTING-PRESS. 


Principles of Type- Revolving Presses. 


1. Nicholson, 1790. 6. Cowper, 1815. 
2 Nicholson, 1790. 7. Cowper, 1815. 
8. Konig, 1514. &. Applegath and Cowper. 


4. Konig, 1815. 9. Applegath and Cowper. 
5. Donkin and Bacon, 1813. 10. Applegath, 1827. 


Hoe’s ten-cylinder machine is described and represented un- 
der CYLINDER-PRESS, Plate XI. See also Wes-press; PerRrect- 


ING-PRESS. 

t/ting Ma-chine’. A composing-ma- 
chine for type. There are several varieties of ma- 
chines for this purpose. Ordinarily, they have sepa- 
rate pockets or galleys for each sort, and the mechani- 
cal arrangement is such that on touching the key, ar- 
ranged with others like the keyboard of a piano, the 
end type of the row is displaced, and is conducted in 
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a channel or by a tape to a composing-stick, where | No. Name. 
the types are arranged in regular order in a line a RAGS. Feltesscvsccosscusseusseneces May BO! 1660 
indefinite length, and from whence they are removed | 987857. Hurger.......2....0csseeeeeeee June 26; 1860. 
in successive portions to a justifying-stick, in which ae Dorsey and Mathers........ eee a _ _ 
they are spaced out to the proper length of line re- 36.991. eich Aires eee «+++.+. November 25, 1862. 
quired. ORE, WG ass acala cn eraca ened une —-23), 1863. 

Type-distributing machines have frequently been invented as | 52,073. Paulding ............. pawibens January 16, 1866. 
companion machines to those for composing, and are patented | 62,254. Allen and Mackay.............. January , 1866. 
with them in some cases. The distributing-machine reverses | 67,034. Picci ghawaveraes ere en Tyre August 7, 1866. 
the method of the setter. The dead matter is placed on a bed, | 59.786. Van Gieson...... esceeeceeeees November 20, 1866. 
each line is cut off and the types raised seriatim, so that they | 64,200. Coney and Harper............. April 30, 1867. 
can be read by the observer. The corresponding key on the | 71,610. Harper...........cseeees -++e++ December 3, 1867. 
keyboard being depressed, the type is pushed into its appropri- | 75,681. Houston................+- .-» March 17, 1868. 
ate tube, ready for supplying the composing-machine. In an- , 84,273. Foster .........ccecseeeeeecees November 24, 1868. 
other machine each sort has its peculiar nick, and the process | 85,251. Slingerland............ Ppa weee December 22, 1568 
of selection is automatic. 91 988. Umetadtel scsccccsieses auieeane June a 

A machine for this purpose was patented in England, by | 95,8538. Thome ...... Sbiténkeseansoates October 12. 1869. 
William Church, in 1822. No. 4,654. It is for an apparatus | 97,801. Delcambre ..... cccccccccccccss December 14, 1869. 
‘‘ for casting the printing types, and also of arranging them in | 100,366. Brown..........c..eeeeeeeeeee March ib 1870 
boxes of letters, so that the types of the same denomination | 102.183. Thompson .......-..++se+ee00+ April 19, 187 
are placed side by side, in ranges, ready to be transferred to | 104,236. Westcott and Rider............ June 14, 1870. 
the composing machinery.’’ In another portion of the ap- | 105,855. Slingerland...........0..00.e0 July 26, 1870. 
paratus, ‘‘ the individual types are composed into words and | Siti tg Vice SUSUR LES eN RRS elven: ? Hl 
sentences.”’ | /980. _ia Pena..........- Siewecse ve ovember 8, 1570. 

Type-setting machines form three groups: — | 113'912. Neff. and Scruggs sss lll Apa 8, Ast 

I. The type, when set free by the keys, fall into inclined | 114.850. Plunkett.........--+eeeeeesees May 16, 1871. 
grooves, or channels, in which, by their own weight, they | 115,777. Slingerland............ dinnecase es June 6, 1871. 
descend, one after another, to the receptacle, or composing- | 115,796. Westcott.........esceeeeeeees: June 6, 1871. 
stick, provided to receive them. They here forma line of in- | 120,898. Ray.............000- seeeeeeee- October 31, 1871. 
definite length, from which they are removed, in successive por- CT2E 544... THOMPHOM ci siiese cxvacrcaneess January 16, 1872. 
tions, to a justifying-stick, in which they are spaced out to the Vb ee, PERC RE Pe Te err eee April 30, 1872. 
proper length of lines required. A machine of this kind was | 126,944. Farnham. ............-ceesee0s May 1, 1872, 
exhibited at the Paris Exposition of 1855, by Mr. Sirensen of | 130,485. Corey......... bpieebarseeewans August 13, 1872. 
Denmark ; another by Mr. Young of London; and athird by | 190,82. Corey......-.eceececeececences September 3, 1872. 
Mr. Delcambre of France. Deleambre’s was the only machine | 136,018. Baldwin.............eeeeeee -+» February 18, 1873. 
of any kind for setting up movable types in the Exposition of ere ere Nee ee ake DER Ea kale ren - ae 
1867. 241. eee wiateel taechiaieatew ui P , 1873. 

In all these machines the types are arranged in compact | 188,922. Oring......... CheNesarvopeenee May 13, 1873. 
rows, side by side, and in separate but parallel channels, each | 140,278. Kastenbein...........0-+eee0.- June 24, 1873. 
row occupying a channel by itself, and all these channels stand- | 140,279. Kastembein ...........eeeeeeees June 24, 1873. 
ing (except in the machine of Sorensen) somewhat inclined,in | 142,662. Ray......-.ceeeeeseeesees .--.- September 9, 1873. 
one plane just behind the key-board. In S>renxen’s machine | 149,647. Foster .........e.seeceeeeeeess April 14, 1874. 
these channels occupy the circumference of a cylinder. Gener- | 150,284 Farnham.......... kbwebowewes April 28, 1874. 
ally, the action of the key displices the lowest type of the | 152,869. Reymolds..........seeeeeeeeees July 7, 1874. 
columo and delivers it over to the contrivance for transmission | 152,868. Reynolds .......-..+..+seeeeees July 7, 1874. 
to the composing-stick. In Deleambre’s, however, the types in | 157,694. Puige.........-ceeeseeeveceeees December 15, 1874. 
each channel are pressed upward from below, and the column | 164,087. Richards....+....++eee++eeeee- June 1,187 
has a curvature at the top which brings the upper end to a | 166,549. Pattysom............ee00e: -.-» August 10, 1878. 
horizontal position. It is the most advanced type at this ex- | 167.726. Allen.........-..++. Ccccccccces September 14, 1875. 
tremity of the column which is dropped under the action of Loyrty rchone b osu ds ecenaabean cand seas ate oil - ae 
the key. ‘ OMPBOR..... eer cccccccscces r , 1875. 

Il. This group is illustrated by Mitchell's machine, in which | 169.215. Westcott.........0sseeseeeeees October 26, 1875. 
each type, as it is delivered from its receptacle, fills upon an | 169,216. Westcott....... ‘eutene weed «+++.» October 26, 1875. 
endless band which carries it horizontally for a certain distance | 170,372. Hooker. ...........0+-eeeeeees. November 23, 1875. 
directly from the operator, or at right angles to the key-board ; | 170,593. Richards..............- ‘nisin November 30, 1875. 


when it encounters another endless band at a little lower level, 
which moves obliquely, or in the direction of the hypothenuse 
of a right-angled triangle, of which the first band is the base. 
To this second band it slides gently down a brass shoot, and is 
carried forward to a point beyond the last of the parallel bands, 
where it is acted on by a notched wheel called the setting- 
wheel, which sets it upright and advances it to make room for 
the next type. 

IIL. Mackee’s machine (English pxtents, 1865, 1866) is oper- 
ated by means of strips of piper previously perforated so as to 
represent, by the number and arrangement of holes, the respec- 
tive letters of asentence. A3 the paper passes, by consecutive 

Steps, ' ,) of an inch across a perforated drum, the pegs of the 
levers of certain letters enter such perforations as come in cor- 
respondence with them and release types which are carried by a 
traveling-ring to a delivery-channel, where a pusher drives 
them on toa belt which delivers them in line. See ‘‘ Ring- 
walt’s Dictionary of Printing,’ page 291. 

See the following patents: — 


Type Setting and Distributing Machines. 


No. Name. Date. 
2,139. Young and Delcambre........... June 22, 1841. 
BIBT. RomenhOre ness cviseesusesans September 9, 1843. 
OBIS: FEN OE ie6 ar 00dsvcceatsencs< December 16, 1845 
Metee OREM i eka bcixes biotin. October 29, 1859 
OAL Uarmhoticsisiscssccsietaswiencss November 23, 1452. 
DUth:. DUONG sacs tccetissddcentars August = 3), 1853. 

10:056;.. BemdMoul cccciaskeaweesieentes March 21, 1854. 
FiRSae « ESEROlE sy ns nese Oneatinqediwaens May 15, 1854. 
13,710. Longhborough. .......+.e.esesee. October 28, 1855. 
839. Longborough (reissued).......... January = 8, 1856. 
15,310. Koenig ....... pe maedeiawebbaks uly 15, 1855. 
1 748; Miteliolly;<sicacicosewgideanays . March — 3. 1857. 
ROUET: “TIGOGRIAN caver wei okndk css bieskade March 31, 1857. 
C&S ase eet oe eee September 15, 1857. 
8,572. Alden (reissued)........... bs nce July 27, 1869 
18 Mitchell o..ccccccessecee +++eeeee September 22, 1857. 


Type-set'ting Tel’/e-graph. One in which the 
message at the receiving end is set up in type. The 
title is also held to mean, but does not correctly de- 
fine, the instrument in which certain letters are made 
to deliver an impression in consecution, and so spell 
out the message. See PRINTING-TELEGRAPH. 

Type-wheel. A disk having raised letters on 
its periphery, employed for printing or stamping, and 
insome forms of telegraph, 
as the Hughes. Various 
plans have been tried for 
cleanly and sharply pro- 
ducing the raised letters 
on the face of the disk. 


In Fig. 6851, the annulus d, 
which is to form the tire of the 
wheel, is placed between seg- 
mental plain dies cand exterior 
segmental matrixes 6, having 
the letters engraved in intaglio 
on their inner peripheries ; the 
whole are inclosed in a box a, 
and the inner segmental dies expanded by a tapering plunger 
ee, forcing the metal into the matrixes; or the inner segments 
¢ may be dispensed with, and the metal expanded directly by 
the plunger. 

Ir Fig 6852, the metal is forced into the countersunk !etters 
in the interior of the sectional dies 6 6 by a plunger E working 
within the screw-nut D, and is afterward lifted by the follower 
C, operated by a lever F- 

In another plan, the type-wheel is tightly compressed be- 


Fig. 6851. 


Die for Raising Letters. 


. | tween two circular plates. which completely cover and com- 


press the two lateral surfaces of said wheel, leaving only a 


TY PE-WRITER. 2677 TYPOGRAPHIC MACHINE. 
6862. narrow rim allowed for lateral No. Name. 
pitas expansion. 22, Sameaesite dine giape inte aiae's - December 28, 1868. 
e $8,815. De Mey............. anette June 9, 1863. 
Type-writ/er. The ,296. Livermore ....... Doe cae Keowecd aly 21, 1868. 
l Sholes type-writer has at- a 1 Lee ANciwe veh Sal aittes pelea real * eg 
; . : : Dic eese seas Sentai ..... Novem ; ‘ 
aes tained orecbe ularity than 62/206. Johnston ot Sinweaies Sos eer February 19, 1867. 
a any with which the writer | 65607. Hall......-....scceeeeeececee June 18) 1867. 
Boe is acquainted. 79,265. Sholes ef al......... Soeetn: June 23, 1888. 
: It is about the size of the sew- Reiss seni fe Serre ee A _ a +h ay 
ing-machine, and is worked with 87 941. Schoue eceseeeeseosevrestesezes March 16° 1969 
| Keys arranged in four banks or! img Mowe ooo Muse Bee. 
Dron ae ae fe peTE | 109,161, Washburn ........ss00000. :: November 8, 1870, 
ee eae ee RSI | 35 287, ‘Draper sie aces sine ee May 90, 1811 
The types are engraved | 176137 Halstead ooo Meee WE Hee 
on Oe omnes OF eters f | 125 008. Manson oc eo sss sicecesseseces AR 23" 1872. 
Steck Dare which See pie 127,789. Cadmus........s.sscssceeeeee. June 11, 1872 
Die for Forming Letters. Aen in a cloves oo ee ia wu December 10° 1872. 
ey may vibra BAL. Edison...........scceseceeeee 0 
- pivots, and ali strike at the same point in the center of, and a te Ae a eee er sain a a 
Fittle above, the horizontal plane of that circle. Diroctly over 144450. Galloway Riot te eS November 11. 1873. 
the point where the types all strike, an inking-ribbon, similar 1 48'946. Gall Pe any re March ’ 1864, 
to the inking-ribbons used in the common hand-tamps, 1 158071, Hanson...... 2... eae eee December 22, 1874. 
drawn, so that every type strikes it in delivering an impression ; 168'298 Haneeh cc eh ia A thee October 19° 1855. 
it is made to move a slight distance every time a key is struck, so 1 69° By Alaa ane ogee CS November 9° 1808, 
that every type will strike it in a fresh place. Directly over the 170233, Case Shvan RE epee LP Se November 23" 1835. 
fuking -Fibbou. the ‘pepe! carriage moves borison tally frou rig ae 170,299. Crandall .....sscsccsessseeees November 28, 1876. 
SO cere ead the, Veber, te ore ke | 00 Bo mnies Beyer OC aro aok: “Demlagiecc cis November 81, 1876. 
roller, which acts as a platen, and over the inking-ribbon, so | =1'139, Tonieer a es oaks ee Ty 1858, 
that every time a key is struck a type is thrown up against the 171/335, Alen ee oo aol ai 21" 1878. 
inking-ribbon, carrying the ribbon with it against the cylindri- Vin wea Mibes 31° 1876 
eal platen, and there it leaves its impression. A weight pulls ; */4;2¥0. TEAM... --+seoees Dece ’ 
constantly against the paper-carriage, which is held by aratchet | See also the following English patents : — 
or trip, which lets go every time a key is struck and catches No. Date No. Date. 
egain, and in the interval the weight pulls the carriage and | — 395, of .............. 1714. BG 08 <cveeacdace2 1869. 
paper along the space of one letter. By means of a treadle at- | 9 94" of... 11.1... 141. 997 of.... see, 1869. 
tached to the paper-carriage, a movement of the foot will draw | 9 745" of o.oo... 1843. 3,699, of .........000e. 1869. 
the carriage back to the piace of beginning ; and xs the carriage | 10 939) of. 10. ss... eee 1845.° 8,234, of........ 00000. 1870. 
fs drawn back, a ratchet and raitchet-wheel attached to and | ‘ggg’ of oon sss... 1854. G16, Of ncavcuenssces 1871. 
connected with the cylindrical platen are made to revolve the | 110 of.............. 1854. 8,177, of........ 0.000. 1871. 
platen and move the paper the distance desired for a line-space. | G74" of oe. 1856. O83 Of .ceciadeactes 1872. 
This machine hs 44 characters in it, as follows: ABODE! 4 060" of.) oe... 1856. Ole erscweris 1872. 
FOHIJKLMNOPQRSTUVWXYZE&-.,;:?! 1,969, Of.......cceeeee 1857, 1,912, of.......... 000: 1872 
123456789. The parenthesisand apostrophe ) ’arestraight | 901) of. oss... cee. 1863. 2 161,of....... ees . 187 
marke. By holding the space-key down while an‘ I"! and “S| 9 931" of. ooo... seceee 1853. 2,289, Of ......00. vevee 187% 
are struck, one over the other, a dollar-mark is obtained, thus: | "995" of ose cae 1864. 2481, of.........00005 1872, 
§. By striking, in the same way, the period and apostrophe | 999) of... .. ee. ae 1864. 8,548, of...... 6... 005. 1872. 
ther, an exclamation is obtained, thus: | °° cs 1864. a 1873. 
ohnston’s apparatus for the blind is to enable them to write | 9’050' of soos... 1864. 8 852, of........0. 006: 18% 
by pressure upon letters in the required order, the finger-letters | g’o57" of... seas 1864. OTE a eae 1874. 
corresponding to those which print upon the sheet of paper | 11419" of 111... Sanne 1864. 1,786, of........... wee 1874 
beneath. The disk has a circular series of vertical plungyrs | 9.687) of... oo... 2... ee 1864. 2,181, Of........ 0.000 1874. 
with raised letters on their lower ends to impriut the paper, | 7 186° of. ooo... ee oe 1866 8,528, of.........00.5. 1874. 
which is properly fed beneath. Corresponding with the series | 1448 of. oss. ss... 1866. 2,119, of......... vesee 1878. 
of vertical plungers are horizontaliy moving plungers whose 8.168, of .odsises ects 1866. 
raised letters are exposed on the periphery to the touch of the French patent, 7,028, of 1840. 
operator. The letter, being selected, is pressed inward, and the ; ! One in which th 
rotation of the disk brings it to the stopping-place, at which Ty-po-graph'ic Ma-chine’. _ One in whic @ 
ao impulse is dada ede panes pee See noe Baie senate depression of keys operates type in the proper suc- 
Each selected letter is brought to the same Fs . : 5 ; : 

. by engagement with a depression in the stationary ring. aia! ria a a matrix, from which a stereotype 
aot PROMIRE Pelonre on sae er ereieey soe ected oe Sweets’s machine is described and figured in Dr. 
3238 Thurber Or ciiaeneconsies: August 28, 1843, | Barnard’s ‘‘ Report of the French Exposition of 
4,27 Tharber.........ccccvcvccccsens November 18, 1845. 1867," pages 443 - 448. It resembles a parlor-organ 
4,652. Fairbank.........-+...++---+-- Depteni ber in’ 1850- | in appearance, having in front one or more banks of 
G71. pad oe Sa toned ieee ceca 1. aia keys, the number corresponding to the nuinber of 

10,935. Piotase ye ay 30, 1864. | sorts to be employed in. the work. — 
14,907. Cooper......-+.-+2-se0es oo +++ May 20, 1358. | Flamm’s typographic compositor is shown and de- 
14,919. Jone: rrr witen ch eaeeeenes P ay vt oe scribed in the same work, page 449. 

Ot has October 27, 1857.| See also TYPE-WRITER. 
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U-dom’e-ter. An instrument to determine the 
quantity of rain-fall. A rain-gage (see pages 1871 - 
1874). An ombrometer or pluviameter. 

Ul'tra-ma-rine’. A blue color, originally pre- 
pared from lapis lazuli, but now usually produced by 
chemical means. The credit of first artificially pro- 
du:ing this beautiful pigment at a price enabling it 
to be extensively employed in the arts appears to be 
due to Guimet. 

Um-bil'i-cal Band’/age. (Surgical.) <A broad 
band of fabric which is buckled around the umbili- 
cal region of the body to 
serve as an abdominal sup- 
porter and for palliating 
umbilical hernia, 


Some have hard pads of wood, 
cork, or metal, and others are 
Spine with pads of sponge, 

orsehair, or other sort material, 
or of india-rubber inflated with 
air (A, Fig. 6853). 

B is an umbilical truss, de- 
signed for the same purposes. 


Um-brel'la. A_ light 
fraine covered with fabric 
and held above the head 
as a protection against sun 
orrain. The name in the 
Latin is from the word 
umbra, *‘ shade,” and has been perpetuated in wm- 
brella, which means ‘‘a little shade,’’ and is similar 
to the Roman word wmbraculum. The term parasol 
is now used rather for a sun-shade, the wmndbrella 
being principally a protection against rain. This 
distinction is not closely maintained ; it is a matter 
of climate. 


Umbrellas were in common use many centuries ago in China, 
and their paper parasols, called Aittysols, are largely exported 
thence. 

In Asiatic countries (and, indeed, in Africa, both ancient and 
modern), the umbrella has, from ancient times, been regarded 
as a symbol of royalty or nobility. The form exists in the 
Buddhist topes and Hindoo pagolis. It is too much toassume 
that the umbrella ia the type of Chinese architecture, as that 
is evidently tent-like, and is incident to the swaying of ropes 
or of the somewhat pliable materials ina land of bamboo: of 
that, presently. It is pretty certain, however, that the um- 
brella. as a sign, had reference to the /inga in the phallic wor- 
ship of the East, which was afterward repeated farther west in 
the worship of Dionysius, at the Arcadian feasts, where he was 
exposed under an umbrella, which came to be regarded as his 
emblem, and appears in several basso-relievos and Etruscan 
vases. As with the treatment by the Greeks of the Egyptian 
pantheon and rites, so with the Dionysiac worship imported 
from India; the ceremonies became orgies, and the festivals of 
Bacchus became a mere saturnalia, where the devotees dressed 
as satyrs, the antitype of the modern Carnival Even the more 
Bedute Father Liber of the erudite Pliny did not escape infec- 
tion. 

To establish the parallel more distinctly, it may be said that, 
in the fifth incarnation of Vishnu, the god goes down to tophet 
with an umbrella in his hand. Dionysius is also represented 
descending, ad infernos, with asmall umbrella. In one feast 
of Athene, a white pvrasol was borne by the priestesses of the 
goddess from the Acropolis to the Phalerus. 

Mr. Ferguson states, in his ‘*‘ Handbook of Architecture,” 
that the umbrella is shown in the eave of Karli, in India. and sup- 
poses the sculpture to be over eighteen hundred years old The 
umbrella so used is called a tee. The tee, or tope finial, is a prom- 
inent feature in some Oriental buildings, especially the Chinese. 
The odas are a series of umbrella-like roofs. One, two, and 
a terminal, like othef illustrations of the law of climax, may 
have had something to do with the triple crown or tiara The 
machinery of worship in Europe, and here, so fir as imported, 
is mostly of Asiatic origin, — bells, rosaries, censers, robes, and 
banners, the common property of the Aryan nations, from the 
Ganges to the Atlantic. See PRAYING-MACHINE. 

The ‘‘ Tcheou-Li,’ a book of Chinese ceremonies, about 
A. D. 300, specifically directs the shape, size, and construction of 
the umbrella to be raised over the royal car. It had 28 ribs, and 
an extension-handle. We read of umbrellas being carried 


Fig. 6853. 


Umbilical Bandage and 
Truss. 


before the Emperor of China, when going hunting; and that, in 
Fig. 6854. 


the second Tartar invasion of China, 
the Emperor's son was made to 
carry an umbrella over the head of 
his captor. 

The accompanying cut (Fig. 6854), 
from a sculpture at Persepolis, rep- 
resents attendants carrying a para- 
sol and fly-Hap over a Persian chief. 
The framework of the parasol was 
probably light, but it does not seem 
that it was collapsible. The Chinese 
probably had folding-umbrellas at 
that time. An umbrella, apparently 
made of feathers, is represented ina 
Theban tomb. It is carried over the 
head of an Ethiopian princess, who 
is riding in an Egyptian plaustrum, 


euch as Pharaoh or Joseph sent for li ANY 
Jacob, and ealled *‘ wagon” in the i 
‘*authorized *’ translation of the Persian Umbrel'a (from 
Bible. Persepolis). 


Fig. 6856 is a parasol from the 
Royal Palace, Nimroud. Rawlinson says that the parasol was 
exclusively used by the monarch. , 

Pliny speaks of wnbracula made of split 
leaves of the palm, and used for covering the 
head. From the context, it should appear 
that he referred 
rather toa palm- 
leaf hat than an 
umbrella. 

The flabellum, 
or fan, or, as we 
may call it, the 
feather-brush or 
duster, Was com- 
monly carried 
by the attend- 
ants of people of 
rank, and was 
used as a shade, 


fan, or fly-brush. See Fan. 

The umbrella was the @oAcov of the Greeks, the wmbraculum 
of the Latins. It was a parasol or sunshade, 
carried by the Roman ladies or by attendants, 
known as umbelifere. It was made to open 
and close, like the modern umbrella, but was 
somewhat more clumsy. The Greek ladies 
used it in the theater, as did also the Roman. 
Its use was considered effeminate in a man. 
They were commonly of green linen stretched 
upon a frame and supported by a staff. Such 
aie represented on ancient vases, and fre- 
quently referred to by contemporary writers: 
Aristophanes, Ovid, Anacreon, Martial, Ju- 
venal, etc. The Hamilton vases show sev- 
eral instances of Greek and Etruscan uin- : 
brellas. Xerxesand Cleopatra are represent- — 
ed as sitting under canopies or umbrellas, 
watching the fight or the play. The Greek 
ladies wore straw hats and bonnets (Pollux, 
*Theocr.’’). The Roman men wore broad- 
brimmed felt hats, petasus (wide-awokes). 

Christie describes an Etruscan vase in 
which Bacchus presents a dove toa seated 
female, while an uinbrella is held above their 
heads by another female 

Fig 6857 is from the Harleian Manuscript, No. 608, and rep- 
resents a servant holding an umbrella over his master. Its use 
during the Middle Ages in Europe 
is frequently noted in monkish 
chronicles. 

They are mentioned in Florio's 
‘* Worlde of Wordes,’* 1598 (‘‘om- 
brella, a fan, a canopie; also a 
testern or cloth of state for a prince ; 
also a kind of round fan or shadow- 
ing that they vse to ride with in 
summer in Italy ; a little shade’’), 
and by Ben Jonson, in a comedy, 
1616, and were used by ladies in the 
time of Queen Anne. Du Cange 
mentions the custom of contracting 
and expanding them. Cotgrave, in 
his “ History of the English and 
French Tongues,’ speaks of the 
French ombrelle’ Montaigne refers 
to its use in Italy. 

M. de la Loubére, ambassador Anglo-Saron Umbrella 


Parasol at 
Nimroud. 
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UNDERGROUND-RAILWAY. 


from France to Siam, 1587 - 88, states that the King of Siam 
had a triple umbrella, several frames and covers being fustened 
to the same stick. This was a royal right. The nobles had 
single umbrellas. Common people stood in the sun. The 
Siamese monks ( Talapoins) had palm-leaves cut and folded, so 
that the stem forined a handle. 

Tavernier describes the umbrellas on each side of the throne 
of the Great Mogul, and those at the court of the king of Ava, 
whose title was, and perhaps is, ‘‘ King of the White Elephant 
and Lord of the Twenty-four Umbrellas.’? The Mahratta 

rince, at Poonah and Sattara, was known as “ Jord of the 

mbrella.’? The same regard ix paid to its use in Burmah, 
Assam, Yemen, Constintinople, Morocco. 

_ As appears by the ‘‘ Femaie Tattler'’ of December 12, 1709, 
the umbrella was only designed as a protection between the 
door aud the carriage. Jonas Hanway, who died in 1786, has 
the cre.lit of contemning public opinion, and defying the coach- 
men and sedan-chair men, who deemed it their monopoly to 
protect from rain. 

It was made, in those days, of oiled silk, upon a heavy frame. 
The substitution of silk and gingham, and a light, elastic 
frame, have contributed to its popularity. 

The account in the ‘ Female Tattler*' states to the ‘‘ young 
Seba belonging to the custom-house who, for fear of rain, 

rrowed the umbrella at Will's coffee-house, Cornhill, of the 
mistress,’’ thut ‘‘to be dry from head to foot, on the like 
occasion, he shall be welcome to the maid's pattens.’’ Gay 
mentions the umbrella as early as 1712, in his poem of 
** Travia,” in which he says: — 

‘* The tucked-up seamstress walks with hasty strides, 
While streams ruo down her olled umbrella's sides.”’ 


Mr. J. Jamieson, a Scottish surgeon, brought with him from 
Paris, in 1781,an umbrella, which was the first seen in Glasgow, 
where he resiied, and where it attracted universal attention. 

About 1774, ‘‘ umbrilloes”’ were mentioned as being used in 
Boston. They were large, blue, with a ferrule like a small 
pagoda, and wood enough in the handle for a harpoon-stock. 

In the manufacture of umbrellas and pirasols, the system of 
the division of labor is carried toa high degree of perfection, 
enabling the commoner 
qualities to be produced 
exceedingly cheap. 

In preparing an ordi- 
mary umbrellia-stick, it 
passes through 19 sep- 
arate processes or move- 
ments ; each of the ribs 


requires 13 distinct 
manipulations, making 
104 for the 8 ribs. 
** Weighing ’’ the ribs, to give them all an equal flexure, requires 
8 more transfers from hand to hand, and threading the ribs to 


the stretchers brings up the total series of operations required 
for the frame to nearly 150. Within comparatively few vears, 
this cost, in London, from 4d. to 24d. each, for common um- 
brellas and parasols; one man and four boys can put together 
100 frames daily. Vor covering each frame, women received 
from 1d. upward. 

A tradesman in Bristol, England, has just made a monster 
ambrella for an African chief. It is 65 feet in circumference, 
the lancewood ribs being 6 feet 
long, and there are 140 yards of 
material in ft. It is covered with 
red, blue, and white chintz, and 
takes two men to expand it. 

In Trinidad are colonies of ants, 
‘* known as parasol ants, from the 
fact that each individual carries a 
leaf in his mouth. which shades his 
back. These luxurious insects, on 
being disturbed, rush into their 
holes and bring out a lot of very 
large chaps with big heads and 
tremendous nippers, who at once 
assume an attitude of self-defence, 
being, in fact, the bullies of the 
establishment, while the gentle 
parasol-bearer stands aside to watch 
the fun. This is almost as surpris- 
ing as Sir John Lubbork's state- 
ment that some tribes of ants keep 
milch cows, and also an old beetle, 
whom they worship as an idol.’?’— 
TaLsor's West India Pickle. 

A traveler near Manjee, a small 
town at the confluence of the Gogra 
and the Ganges, mentions a banian- 
tree which resembled an immense 
umbrella, being of a pyramidal 
shape, sloping from a central sum- 
mit to the extremity of the lower 
branches. The limbs of these trees 


Fig. 6353. 


and then let down to the ground a 
number of leafless fibers, which 


Foote’s Lock-Stand for 
presently take root, couleace, and 


Umbrellas. 


increase in bulk, so as to support the protracted branches like 
supplementary trunks. From these new centers of vegetation 
: other arms again «pring out, and at their terminations form a 
| third series of stems, so that a full-grown banian-tree composes 
a whole grove in itself. 

The central part, in the Instance cited, is over 100 feet high; 
the diameter of the ground covered is 353 feet from north to 
south, and 375 feet from east to west. The circumference of 
ig shadow at noon is 1,116 feet. The number of props about 


Um-brel’la-stand. The umbrella-stick, above 
the ends of the bows, is slipped into the notch of one 
of the disks, and the latter being partially rotated, 
becomes locked, so that the umbrella cannot be 
withdrawn without using a key-check. Fig. 6858. 

Um laut. A double dot over the vowels a, 0, z, 
in German, indicating a certain quality in the sound 
of the letter, as in Miiller, which is pronounced as 
‘* Mueller,” nearly. 

Un'cial Writ'ing. So called from the letters 
being an inch (Lat. wneia) long. The uncial letters 
are distinguished from the more ancient by their 
rounded forms, indicating a cursive style. The an- 
cient letters were all capitals ; these were so modi- 
fied, by the introduction of a cursive style, that a 
new alphabet grew out of it; what we term smaller 
letters, or lower case. The uncial shows the modi- 
fication in form, before the distinction of capitals 
and lower case was made. 


The passage from John xxi. 19, ‘ Signifying by what death 
he should glorify God,” is from a MS. of the sixth century, the 
four Gospels and Acts of the Apostles in Greek and Latin. 

This form of writing began to take the place of capitals in the 


Fig. 6859. 
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SICNIFICANSQUAMORTE NONORIFicadbirdM 
: Greek and Lafin Uncial Writing. . 
| middle of the fifth century A. p., and prevailed till the eighth, 


, and in some cases to the tenth century. 
! parallel with, or rnther a part of the same evolution which, by 


Its progress was 


cursive habits and greater neatness of execution, introduced the 
minuscule or small-hand whictt was adopted in the tenth cen- 
tury, using capitals only for the special positions, occasions, and 
subjects. 

Un'der-back. The vessel beneath the mash- 
tun which receives the wort from the latter. From 
the underback the wort is puniey into the copper, 
where it is boiled with the hops. The operation is 
called mashing. See MASH-TUN. 

The name undcrback is also applied to a similar 
vessel in a vinegar factory. 

- Un'der-cut. (Founding.) Those parts of a pat- 
tern which hold the sand so as necessarily to tear 
and break it when the dravo is made perpendicularly, 
are said to be under-cut. By using a three-part box, 
dividing the pattern at a suitable place, or using a 
false core or draw-back, difficulties of this kind car 
always be overcome. : 

Un/’der-ground-railway. One wholly or in 
large part beneath the street surface of a city. 

The city of London is now intersected by a perfect network 
of subterranean railways, extending from the central business 

| portions of the town to the suburbs. The running hours are 
from 5.10 a. uw. to 12.40 p. u.,and, during the busy portions of 
the day, trains leave and arrive at the principal stations every 
three minutes. The cars are drawn by locomotive-engines, and 
are divided, as is usual on English railways, into first, second, 
and third class; the average fare on the latter, which convey 
more than two thirds of the whole number of passengers, being 
twopence. 

The first portion of the Metropolitan Underground Railway, 
from Bishop's Road to Farringdon Street, was opened January 
10, 1863. In that year the number of passengers was 9,455,000 ; 


extend out a distance horizontally, | in 1854, 11,722,000; in 1885, 15.763,000; in 1866, 21,273,000; 


in 1867, 28,406,000; in 1868, 27,708,000; and, in 1869, up to 
| June 36, the number of passengers was 20,000,000; receipts, 


| £ 190,000. 
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The Fourth Avenue of New York is largely occupied, beneath 
the sireet level, by the common track of the Hudson River, 
Harlem, avd New Haven railways. 

Un/der-lay. 1. (Jining.) When a vein hides | 
or inclines from a perpendicular line, it is said to | Ly He iH hea 
underlay. Y >, “fy Ae 

2. (Printing.) Paper laid back of the tympan | i Kgl ma 
sheet in order to create local pressure on cer- ey, 
tain parts of the sheet of paper in the act of 
printing, and thereby increase the strength of 
the impression at such points. 

Un'der-lay’er. (J/ining.) A perpen- 
dicular shaft, sunk to cut the lode at any re- 
quired depth. 

Un'der-lay-shaft. (Mining.) A shaft 
sunk on the course of the lode. Be 

Un'der-lev’el Drift. (Jining.) A drift ce 
driven from the pumping-pit to draw off the 
water from dip-workings. 

Un'der-lie. (Mininy.) The dip, inclina- 
tion, or slope of a stratum, or a vein of ore. 
der'ivy. 

Un'der-met’al. The position of a gun 
the muzzle is depressed below the line of a level 
axls. <= 

Un’der-pin'ning. 1. we die temporary or tek 
permanent, introduced beneath a wall already con- Sagebein Water- Wheel. 
structed. Undersztting. 

Asa consennuence of raising the grade of Chicago diameter of 16 feet 8 inches, and width of 30 feet. The buckets 
streets, many buildings had to be raised and wader- | are of 4 inch wrought-iron, the arms of wrought-iron, and the 
set. main sag dtr made hi of short cast-iron cylinders 4 6” in 

is epee : . diameter, together. 

2. A system of sinking brick-lined shafts. The fall of water was 6' 6’, 120,000 cubic feet per minute 

A hole being dug, having a diameter the size of the required | passing when the periphery of the wheel moved 11 to 12 feet 
cylindrical brick structure, an annular curb of heavy oak is per second. The sluice-gate was formed of cast-iron plates with 
laid at (he bottom; the width of the curb is equal to the thick- , planed joints flanged and bolted so as to form one large shuttle 
ness of the wall which is built thereon. A hole is then dug in , the whole breadth of the wheel. It was connected by radial 
the center of the floor, and inclined props are placed beneath | tie-rods with the stone apron of the sluice, and could be raised 
the curb. ‘These constitute the underpinning. ‘The earth is | with great facility by racks and pinions,and regulated by the 
then excavated beneath the curb to a depth allowing masons to | ordinary governor, the weight of the gate being in a great de- 
work. A second curb is laid on the new floor, an@ the brick- | gree supported by the water flowing beneath it on to the wheel, 
work is laid thereon and carried up to the curb above. Thus | and in part by counterbalance weights, 
the work proceeds, a section at atime; the upper structure in | The sluice-gate moves between the side walls of the pen- 
atte case being underpinned while a section is being inserted | trough, and cup-leathers at each side prevent the waste of water. 

low. 


Un'der-set’ting. The operation 
of supporting earth in a cutting when 
situated beneath rock. A retaining- 
wall is built against the face of the 
earth-bank. See also UNDERPIN- 
NING ; a synonymous word. 

Un'der-shot Wa’ter-wheel. A 
water-wheel moved by water passing 
beneath : in contradistinction to the 
overshot, in which it is received above; 
the breast-wheel, in which it is re- 
ceived at or nearly on a level with its 
axis; the éurbine, in which it runs 
throngh ; and some others. See list j = 
under WATER-WHEEL. = A POM LE 

The Sagebein wheel (Fig. 6860) is adapted Poncelet's Undershot Water-Wheel. 


to a very slow, flow = water, 24 a 8 were 
feet per second, the circumferential velocity of the wheel being 
from 2 to 2} feet per second, The bucketsare placed tangentially Un'der-shot-wheel. See UNDERSHOT WATER 
ton vay spa og bie he sepa at usl to from}, to 1), the | WHEEL. 

radius of the wheel, and the pite ng usually small. The Un'der-shut-valve. One placed be- 
depth of the buckets is usually made equal to the hight of | neath the sole-niate of a num Pp or other 
the fall when the latter does not exceed 4} feet, and the width | © : ae See 

of the wheel is from ', to? , of its radius. The diameter of the | object, and not upon it ; 


eS 
s 


_- : ! 
y <a! “i oneal 
yp a yf!) 


| 
fifteen 


i. 


a is money eee i to pe herebdh 3" ee! ba fall. In ree shutting underneath by Fig. 6862. 
ustrated, the buckets have a slightly curvilinear shape, an ° — 
the above-stated proportions have been somewhat departed an upward motion. CWA) 


from, it being intended for running at a higher velocity. Un/'der -the-Top. 
Poncelet’s water-wheel ( Fig 6861) has buckets of a curvilinear | (J/ining.) A term used 
form, open at the back, without a sole-plate, to secure ventila- | where it is necessary to 
tion. The water impinges upon each bucket at nearly the ] rt of the coal 
lowest point of the wheel, the shuttle being arranged to draw ‘ave part of the , 
upward ; and as the water enters it follows the curve of the in the roof of a gallery 
‘bucket, rises and falls over into the next in succession. In this eyt into the form of an 


Way the force of the water is expended directly upon the wheel, h 
of a portion being wasted in its along the sluice. aren. ‘ 
The illustration is of one erected in Catalonia, having a| Un-dock’ing. The Undershot - Valve. 
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UNHAIRING. 


process of launching a ship, built in a dry-dock, by 
allowing access of water to the dock. 

Un-hair'ing. (Leather Manufacture.) The pro- 
cess of removing huir from hides. This is performed 
by the action of lime, which dissolves the hair sheath 
and combines with the fat of the hide to form an 
insoluble soap. The lime is suspended in water in 

its, and the hides placed therein, being occasionally 

ndled, that is, taken oul, drained, and replaced in 
the pit, examination determining when the process 
is complete. . 

The hides are then removed, laid over a beam, and 
the hair and epidermis removed by the wnhairing- 
knife. 

Subetitutes for lime have been anxiously sought, and the 
following have been used ; objections occur to some of them 
from the occurrence of a softeuing and iucipieut putrefaction 
of the hide. : 

Hanging in a smoke-house heated by a smoldering fire. 

Piling in a heap and covering with spent tan. 

Steaming. 

Piling in manure. 

Suspension in a confined atmosphere, saturated with apray. 
See Muxpratt, II. 575. 

Baths of dilute acids, sour milk, fermented bran or meal. 
Bee Muspratt, I[. 514. 

Warrington used sulphide of calcium, which loosened the hair 
and softened the epidermis in from 24 to 34 hours. 

Fig. 6803. Un-hair'ing-knife. 

aati A curved, two-handled 
iron scraper, for remov- 
ing the hair from hides 


the lime-pit and Jaid 
over the beam for that 
purpose. The beam 13 


Unhairing Beam and Knife. 


semi-cylindrical, aud 
the knife is concave, to fit the curvature. 
Un-hair'ing-ma-chine’. One for removing 


hair, and sometimes flesh, from hides. 


Fig. 6854 is a machine for removing hair from hides. It con- 
siets of a cylinder having cast upon it helical screw-biales, run- 
ning from the middle of the cylinder to each end. Below this 


eylinder, which revolves upon a shaft, is another cylinder 
larger in dismeter than the upper one, the shaft having its 
The two cylinders are caused to revolvo 


bearings jn a fraine. 


ALAA 


didi 


Machine for Unhairing Hides. 


1 Baal of suitable geiring, the former revolving much faster | 


n the latter; the latter may also be raised or lowered by 
means of cams on the shaft. 


Uniion. 1. (Hydraulics.) A tubular coupling 


for pipes. See Prer-cou PLING. 
Fig. 68%5 shows several forms. 


@ is a common union, with a ball to prevent the sinking of 


the water above it. 
b, a gun-meta! steam union. 
e, @hose-union. See Ilose-couP.inga. 
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which are taken out of 


UNIT. 


d,a union for bib-cocks, the joint on the end for the Aase- 
union ¢/’, and the shank end screwed 
for iron pipe. 

e, ceding-union. 

2. (Fabric.) A fabric of 
flax and cotton. 

3. The upper corner of a 
flag, against the staff, the 
other portion being the fly. 
See Fig. 2005, page 875, and 
description. 

The name of union is derived 
from the combined crosses of St. 
George and St. Andrew (the patron 
saints of Eugland aud Scotland re- 
Bpectively), which were united to 
form the flag of Great Britain 
when the two countries were upited 
under King James I., who was 
previously James VI. of Scotland ; 
and 8 wretched business he, his 
son, and his two graudsons made 
of it. The name jack, which dis- 
tinguishes the unron without the 
Sly, was from the said Jacques, who 
in uniting the countries became ‘ 
the Union Jacques, which the jolly 
tars made union jack, 


Un'ion-joint. A fiPe 
coupling. See UNton; Hose- 
COUPLING ; PIPE-COUPLING ; JOINT. 

Uniion-pump. (Hydraulics.) One in which 
the engine and pump are united in the same frame. 

Uniions. (Fabric.) Mixed goods. Cotton, flax, 
jute, silk, and wool are united in various binary or 
trinary combinations, 

U'nit. A single one of a thing or of a number, 
forming the basis of count. 


The unit of numeration is one (1), taken in the abstract, 
Concrete untts express also character, as one foot, oue dollar, 
cte. 

The terms decimal and duodecimal units express that the 
nuinbers jucreatre by scales of ten or twelve respectively. 

A fractional unit js a single one of the parts expressed in the 
terns of the denominator, ax 4 is the unit of the fraction 3. 

A unit of measure is a conventional quantity, as a foot, 
bushel. Some of these conventional units are specific propor- 
tional parts of objects of known magnitude, or determinable 
by son.ething more than a mere arbitrary measure of com- 
parison. 

Such are : — 

— The English yard =!!, waciy parts of the length of a sec- 
ond’s pendulum vibrating in vacuo in the latitude of London 
at the level of the sea, in a temperature of 60° Fah. 

The United States standard foot ia 12 99.91. of the length of 
a ecconds’ pendulum in the City Hall of New York. 

A French meter is ! inno Of the distance between the 
equator and the pole, measured on a meridinn, A meter is 


| equal to 39.37 inches English. See Metric System. 


An hour is ! ,, part of a mean solar day. 

Other units of measure are: — 

The speeific-gravity untt: for solids, 1 cuble foot of distilled 
water at 60° = 1]; for airand gares, 1 cubic foot of air at 60°= 1. 

The unit of minute or microscopic measurement, as for the 
lines in apectrum analysis, is the wave-length of light, the mean 
value of which is about ? pang, Of an ioch. 

A unit of taluve is a conventional quantity. 

In England; a pound sterling, represented by a gold coin 
called a sovereign, weighing 123.374 grains, and having " ,, of 
pure gold. The pound sterling, a. D. 672, wasa pound troy of 
silver. 

In the United States: a gold coin, called a dollar, weighing 
25.8 erxins, one tenth of which is alloy. 

A dynamic unit is one which forms a basis for expressing the 
quantity ofa force, as 

The unit of mechanical power: foot-pounds; that is, 1 foot 
raised 1 foot high per mivute. 

The unit of horse-power: 23,000 pounds raised 1 foot high 
per minute. 

The unit of atomic weights: hydrogen, 1. 

The unit of heat, or thermal unit, employed in Great Britain, 
is the quantity of heat which corresponds to 1 degree of Fabren- 
heit’s scale in the temperature of 1 pound of pure liquid water, 
at about 39° Fah. 

The therma! unit of France is the quantity of heat which cor 
responds to an interval of 1” Centigrade in the temperature of ] 
kilogrammne of pure water at about 3.94° Centigrade. 

Rumford, in 1798, endeavored to ascertain the number ex- 
pressing the precise relation between the functions of force and 
heat, known as the mechanical eyuivalent of heat. He used & 


UNIT-JAR. 


solid plunger rotating against the bottom of an iron cylinder 
submerged in a box of water. Mayer and Joule farthered the 
experiment, the latter using paddle-wheels rotated in oil, mer- 
cury, or water, by the force of a descending weight. The con- 
clusions were, that the descent of 772 pounds 1 foot would raise 
the temperature of 1 pound of water 1° Fah. ; 
pounds = 1 unit of heat, and conversely, 1 unit of heat would 
produce a force of 772 foot pounds ; consequently, 42.7 units of 
heat must be equal to 33,000 foot pounds = 1 horse-power. ° 


The London unit of illumination for photometric 
estimate of gas (and it is understood that the Metro- 
litan Gas Company of New York is similar) is the 
ight of a sperm candle burning 120 grains per hour. 


The standard for gas is that the flame, burning at the rate of 
five cubic feet per hour, shall give a light equal to the light of 
as sperm candles, each consuming at the rate of 120 grains per 

our. 

The units of electricity. 

The unit of resistance of the British Association (B. A. unit) 
is called an ohm, from the German savant Ohm, who reduced 
the measurement of electric forces to a system. 

Siemen’s unit of resistance = .9504 of an ohm. 

Varley’s unit = about 25 oAms. 


The unit of tension, or electro-motive force, is called a volt, 
from the illustrious name Volta It does not differ greatly from 
a Daniel's cell, which is = 1.079 vole. 

The unit of quantity is called a farad, from the philosopher 
Fara lay ; it is that quantity of electricity which, with an elec- 
tro-motive force of one volt, will flow through a resistance of 
one megohm (1,000,000 ohms) in one second. 

The unit of current is a current of one f/arad per second. 

The unit of work is that which will produce a velocity of one 
meter (39.37 inches) per second, in a mass weighing one gramme 
(15.44 grains) after ucting upon it one second of time. 

The electro-chemical unit is a quantity of current that will 
decompose .143 grain of water, or generate 1.02 cubic inches of 
gas per second, the amount of zinc consumed in each cell being 
518 grain. 


U'nit-jar. (F/ectricity.) An instrument devised 
by Sir W. Snow Harris for measuring detinite quan- 
tities of electricity. 

It consists of a small Leyden jara insulated by being mounted 
upon a glass rod 6. Attached to the 
brass wire which connects the inner 
coatings of the jar with an electrical ma- 
chine is a sliding brass-ball ¢. The 
electricity repelled from the exterior 
coating is conveyed to the surface to be 
charged from the balle. When the jar 
is charged to a certain amount, deter- 
mined by the distance apart of the balls 
dc, spark passes between these balls 
and discharges the jar, which is again 
recharged by the unachine; by counting 
the number of sparks and noting the 
distance between the balls, the number 
of equal but arbitrary units which have 
been repelled from the outer coating on 
to a larger surface, as a large Leyden 
jar or battery, may be ascertained. 


U-ni-vers’al Bor/ing-ma- 
chine’. (/Voud-working.) A 
machine adapted to a great variety of work with 
tools of varying sizes, and the work presented in 
numerous positions. 


In the machine (Fig. 6857) the mandrel a which carries the 
auger is traversed by a foot-lever 6. The tablec has adjustable 
rests enabling the wood to be presented to the tool at any de- 
sired horizontal angle, and may be inclined and held at any 
angle not exceeding 45° with the bit. It may also be raised or 
lowered to suit the character of the work. Three cone-pulleys 
are attached for graduating the speed of the mandrel to suit 
different-sized bits. 


U-ni-vers/al Chuck. A chuck having movable 
dogs on a face-plate, so operated as to move radially 
simultaneously, to adapt them to grasp objects of 
varying sizes. 

U-ni-vers/al Com’pass. (Dra/fting.) A com- 
pass having tubular legs containing extension-pieces, 
which may be drawn out to strike a large circle, and 
fixed at the required length by set-screws. The ex- 
tension-pieces are also tubular, each receiving either 
leg of a small bow-compass, one having plain point 
and pen and the other a plain point and pencil- 
holder; these are used as parts of the large compass, 


Unit-Jar. 
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therefore, 772 | 


See ee NE eee 


' each other. 


UNIVERSAL JOINT. 


Fig. 6867. 
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Universal Boring- Machine. 


but both may be withdrawn and used independently 
for drawing stall circles. 

U-ni-vers/al Coup’ling. One in which the 
parts united are capable of assuming va- 
rious angular relations to each other. A 
ginbal-joint is a familiar instance, — an 
invention of that versatile gentleman, 
Dr. Hooke. See UNIVERSAL JOINT ; 
FLEXIBLE CoupPLING. 

U-ni-vers/al In’stru-ment. A re- 
flecting instrument invented by Professor 
Piazzi Smyth. It is a sort of reflecting 
circle, in which a spirit-level with a very 
small bubble is so placed that by means 
of a lens and a totally reflecting prism 
an image of the bubble is formed at the 
focus of the telescope, and the coinci- 
dence of the center of that image with 
the cross-wires shows when the line of 
collimation is truly horizontal. 

U-ni-vers/al Joint. A device for connecting 
two objects, as the ends of two shafts, so as to allow 
them to have perfect freedom of motion in every 
direction within certain defined limits. 


The gimbal-joint was invented by Dr. Hooke. 

In one form (a, Fig. 6869) it is the common mode of uniting 
the, tumbling rods which connect the horse-power and 
thrashing-machine, clover-huller, wood-saw, or other agricul- 
tural implement. 

The ends of two coupling-rods are pivoted to the arms of a 
cross having a freedom of motion in planes at right angles to 
This allows flexure in any direction. 

In another form (4) the heads on the ends of the coupling- 
rods are pivoted by pins in a ring; the pins are at right angles, 
and the effect the same as that just described. 

cis a ball-and-socket joint in which the ball of one section is 


Qe 
Universal 
Compass. 


held in the socket of the other by means of an annular cap se- 


cured by its flanges to those of the socket. 

A somewhat neater job (d) may be made by making 4 screw 
cap instead of a flanged cap. 

Mariners’ compasses, barometers, chronometers, and some 
other seafaring instruments are mounted in gimbals (¢), 80 as to 
maintain an even position, horizontal or perpendicular, as the 
case may be, whatever may be the changes in the position of 
the vessel. 

fis Dr. Hooke’s gimbal. A ring is suspended by studs on 
diametrically opposite sides, so as to have a freedom of motion 
in one vertical plane, and within this ring the object itself is 
suspended on an axis through the diameter and at right angles 
to the former. 

The double gimbal (&) has been contrived for positions where 
a flexure of over 140° is required. 

It is used to obviate the vibratory and unsteady motion in- 
cident to the action of the ordinary form of this joint. Between 
the two shafts to be connected, a short intermediate shaft is 
introduced, making equal angles with the two principal shafts, 
connected with each by a Hooke joint, and having both its own 
forks in the same plane. 
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UNIVERSAL SYRINGE. 
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UPPER. 


g isa flexible joint for water-mains. The sphero-segmental | 
end of one pipe passes into the enlarged end of the other, and > 
is surrounded by 
an annular wa- Fig. 6869. 


ter-tight pack- 

aa, v0 & 
7, a flexible h 

pipe-joint. The ey 
ged ends of 

the pipes have 


annular grooves 
to receive packing, 
and have freedom of 
motion in all direc- 
tions within a two- 
part box, the sections 
of which are united 
by bolts. 

lt m on, Keller’s 
shaft-coupling. A 
globular slotted shell 
enters a heimispheri- 
eal shell, and is con- 
nected thereto by a 
pin or bolt which 

through the 

sides of the latter and * 
through an axial bolt, 
which merely bears 
against the interior 
wall of the former, 
permitting the two 
Bhells to move freely 
about each other in 
all directions. 

Sir Isaac Newton 
contrived a universal 

int for the mount- 

g of his telescope, 
which was made 
about 1675, 
and is now ¢ 
in the posses- © 
sion of the 
Royal Socie- 
ty, to whom 
it was pre- 
sented by the 
phi bps gta 

osopher. 

See Coup- 
LING; BaAtt-. 
AND - SOCKET 
Jomnt; GiMBAL. 


U-ni-vers’al Syr'inge. (Swrgical.) A syringe 
to be used for various purposes, having irrigating- 


ts > 


Newton's Universal Joint. 


nozzles of various shapes and 
sizes, for reaching different 
portions of the body, washing out wounds and ul- 
cers, injecting caustic solutions, etc. The various 
attachments are applicable to the uterus, male and 
female urethra, and bladder ; ear, larynx, nares; a 
hard rubber stop-cock fits the catheter, or trocar, for 
hydrocele, ete. 

Un-load’/ing Ma-chine’. An apparatus for re- 
moving freight from boats, cars, or wagons. 

The nsual form for unloading freight in bulk is 
that of a series of cups on an endless band. See 
ELEVATOR. 


For unloading freight in sacks, boxes, bar- 
rels, and other packages, the device generally con- 
sists of a traveling platform or endless chain, 

One is at St. Louis, belonging to the Grain-Elevator Com- 
pany. At intervals of 4 feet on the moving platform are fixed 


blocks, to hold barrels and hogsheads in place, the width being 
4 feet, sufficient for a hogshead of sugar. It is run by steam, 


Tiemann's Universal Syringe. 


and is capable of unloading 1,000 barrels of sugar, 700 barrels 
of salt, or 150 hogsheads of sugar per hour. Sacks of grain can 
be unloaded as fast as they can be put on and taken off. It 
extends a distance of 50 feet, and reaches from the guard of the 
boat from which goods are to be unloaded a considerable dis- 
tance into the warehouse. It is also arranged so that it can be 
adjusted to high or low water. 

U'no-rail. A traction system for ordinary wag- 
ons, in which a single rail is laid for the locomotive, 
which has nearly horizontal wheels to grasp the rail. 
The wagons are coupled on the rear. See Fig. 6872 ; 
also CENTER-RAIL. 

Up’cast-pit. (Mining.) The pit up which the 
air ascends after ventilating the mine ; in contradis- 
tinction to the downcast. 

Uph’roe. (Nawtical.) A long piece of wood with 
several holes, through which pass the cords by which 
the ridge of an awn- 
ing is held up. It is 
grooved on the out- 
side, to receive the 
rope by which it is 
suspended. 
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The wuphroe and its cords form a crow's-foot. 
Sometimes spelt EUPHROE 
(which see). 

An analogous device is 
also adapted in some forms , 
of bag-holder, and shown 
in the upper figure. 

Up’per. The part of a 
boot or shoe above the sole 
and welt and forward of 
the ankle-seams. 
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UPPER-LEATHER. 2684 URINOMETER. 


= ! uarte | from the large card drum, disentangles them, and parts wi 
Ms dog — er. The vamps and q re of them re the es which returns nag again to the rain 
Up’per-ma-chines’. (Boot-making.) A term | we ing pert are thag ody Se ipiaaing Bis Caaniee 
which includes all those for cutting out or preparing | Mac:rne. 


boo The name urchin is derived from a certain resemblance it 
the sd cael of ° ts or shoes. Among these are | bears to the little animal the urchin, or hedge-hog, which is 
crimping, trimming, seam-rolling, and turning ma- | covered with spines. 


chines. 

Upright. 1. (Carpentry.) A pillar or post in a 
frame or other structure. 

2. (Steam.) A term synonymous with vertical, 
as applied to a boiler whose hight is greater than its 
width ; and to a steam-engine in which the stroke is Urethra- Cutter. 


perpendicular. See list under STEAM. U-re'thra-cut’ter. (Surgical.) An instrument 


3. (Wood-working.) A term applied to a mold- | . inate 
ing-machine whose mandrel is perpendicular. See hice cins the urethral canal by cutting, in case 


: ' - ; rqical. yrin 
Up setting. Contracting a heated metallic ob-| with a long nozzle, for iitedneing medical ene 


ject by endwise blows. In thickening the end of a} ations or irrigating any prescribed portion of the 
a to form a head it is spread by blows directed | mycous membrane lining the male urethra. 


Shortening tire, to enable it to bind the fellies more firmly, Fig. 6876. 
is called upsetting, and is presumed to be done by cutting the 
tire, and then shortening by the process described, after which 
the tire is re-welded. It is, however, oftener done by cutting 
out a piece and re-welding. The name is retained, but no up- 
Setting occurs. See Tirz-SHRINKER; TIRE-UPSETTER 


Up-set’ting-press. See Forcinc; STeEce.- 
PRESS ; TIRE-UPSETTER ; ete. 

Up'take. (Steam.) The upcast pipe from the 
smoke-box of a steam-boiler furnace, leading to the 
chimney or stack. The glass barrel is graduated so as to determine 

Up/’ward Fil’ter. A filter in which the flow| the quantity injected. 
of the liquid is upward, giving a certain degree of U-re’thra-tome. (Surgical.) a. A knife for 
facility for cleansing the material, by directing a| dividing strictures of the urethra. 
current of clean water in the reverse direction, and| 6. The instrument of Le Cat, with which he di- 
giving a downward discharge. vided the skin and laid open the urethra in lithotomy. 


In White and Aveline’s artificial spring or upward filter U'ri-nal. A vessel to receive urine. 
(English), the water is taken from a cistern and admitted by a A public basin for convenience of passers by, or in cabines 
pipe 6 into the lower chamber ¢ of the filter. It then passes | d’a/sance. 
through the porous stone finto the upper chamber, whence it; A reservoir, with conductor, adapted to the penis in cases of 
is drawn as required. A float on the surface of the water acts | incontinence of urine. Its shape and character depend upon 
upon a faucet o to allow the flow of | its adaptation for the person walking, sitting, lying. 
Fig. 6874. water as the supply of filtered water The gastra or vase placed in the streets of ancient Rome. 
fails. One form is adapted to the mattress, for a bedridden patient. 
When the water in lower cham-/| A bowl in the depression of the mattress connects by a valved 
ber c becomes muddy, the faucet g! tube with the chamber-pot. The 
is opened and the contents dis-| tube passes through the lid of 
charged, thus flushing the chamber | the vessel, and the valve yields 
and washing off the bottom of the | to the fecal discha 
stone. See also FILTER. Theswinging urinal (Fig. 6877) 
In Turkey, a method of filtering | turns on a vertical hinge, and B&F 
water by ascension has been prac- | on being swung into position for A= 
ticed, the arrangements for which | use, opens a valve admitting a & 
are contrived as follows : — jet of water for cleansing it. 
Two wells are dug at a small dis- Burton's urinal has a cascade 
tance apart, and partially filled with | dome of water, which continual- 
sand and gravel. The opening of, ly falls into the basin and runs 
that into which the water to be fil- | into the outlet, acting as a trap 
tered is to run must be somewhat to prevent the upward passage of Swinging Urinal. 


higher than that of the one into | noxious gases froin the drain. 

which it ascends; this latter should | The most elaborate system of urinals in any public building 
on record was that in the Coliseum of Vespasian. The buildin 

was of an oval form, the major and minor diameters being 620 

and 513 feet. Hight. 157 feet, in 4 stories, of different orders 

of architecture. The area of the site is 249,804 feet. The 

elliptical arena is 287 by 180} feet ; not quite an acre. 

It was calculated to seat 23,362 persons, and each story had 
its urinals for the respective sexes. The drains were of stone, 
and mingle with the filtered water in the receiving-vessel. goa jointed and luted, and Jed down through the pillars 

‘ . | and the masonry of the staircases, carrying off also the rain- 

U-ran‘i-co-plas’tic In’stru-ments. (Surgi-! water. which fell in the uncovered building of nearly 6 acres. 


ctl.) For ingrafting in cases of deficiency of the | Few buildings have been so well calculated for large gatherings 


. sms of persons who remain for several successive hours. All the 
soft palate. The instruments are similar to those | contents of the drains were eventually conducted to the Cloaca 


used in staphyloraphy, operation for cleft palate. | Maxima. This was the chief sewer of Rome, and was built by 


| not be quite filled with the filtering 
=ajyi) material, so that there may be room 
—-- “? 1 for the filtered water, or the water 
White and Aveline’s| may be conducted by a spout intoa 
Upward Filter. reservoir ‘T'wo casks, tubs, or other 
vessels may be used. By this method 

the particles of sand or other filtering material used do not rise 


See STAPHYLORAPHIC INSTRUMENTS. i apy eybioang Aad git ere nis successors. It was 14 
U-ra/ni-um. Equivalent, 60; symbol, U. ; spe- | fet in width, an t , having a sectional area of 448 
cific gravity, 18.4 ; fusible under the blow-pipe. eats oe —e 1866, pages 110 - 116. 
Used in coloring porcelains and enamels. U-ri-nom’e-ter. (Surgical.) A hydrometer 
Ur’chin. One of a pair of rapidly revolving small adapted for indicating the density, natural or other- 
card cylinders, arranged around the periphery of a| Wise, of human urine. , 
large card drum. Diodorus Siculus relates that the second Sesostris was cured 
. of blindness by washing his face in the urine of a chaste female. 
The urchins of a pair are of ual size, and are called the He tried that of a great many, till he met with an effective 
worker and cleaner respectively. former takes the tussocks | sample. He burnt on suspicion all the persons who proved ill 


URN. 
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UVULATOME. 


adapted to his need, including his own wife. He erected two 
obelisks at Heliopolis to celebrate the cure. The monolith in 
the Place Concorde, Paris, is understood to be one of the pair. 
Urn. A vessel enlarged in the middle and pro- 
vided with a foot or pedestal; used for holding 
liquids, for ornamental purposes, and, anciently, for 
preserving the ashes of the dead after cremation. 


The difference between the urn and the vase is not very ob- 

vious. The latter term, however, would seem to be more 

generic, embracing that class of vessels generally 

Fig. 6878. which are oval or bounded in vertical section by 
lines of double curvature. 


Fig. 6879. 


——— 


Urinometer, Ancient Urns and Bottles. 


In Fig. 6879, the three to the left are Egyptian; the next, 
Etruscan ; the succeeding one, Chinese ; and the last from Egypt. 
Urns are now used as a part of table service, for drinks utterly 
unknown to the European nations, — coffee, tra, and chocolate. 
Fig. is a Roman urn from 

Fig. 6830. the Museo Borbonico. 

See also Rawiinson’s ‘* Five Great 
Empires,”’ Vol. I. page 336. 
Urns were used anciently for the 
ballot, for wine, perfumes, and for 
cinerary remains. Those for bal- 
lots were the wide-mout ied c/st@, for 
holding tickets for the people ; nar- 
row-mouthed ciste/l@, for receiving 
the votes. 


Use. (Forging.) A slab 
of iron welded to the side of 
a bar near the end, to be 
drawn down by the hammer 
in prolongation of the length 
of the bar. One mode of 
building up heavy shafts for 
= paddle-wheels, ete. 
Roman Urn (Museo U'sine. A glass-house. 

sa aldeitaad U'ter-ine Di-lat/or. An 
instrument for dilating the cervix uteri, when con- 
tracted. The instrument is made like a forceps, with 
blades about two inches in length, and answers in the 
place of gradu- 
ated metallic 
bougies in dis- 
tending the 
internal os. 


Ellinger’s (4) 
has two pivoted 


Fig. 6881. 


b 
Uterine Dilators. 


braces connecting and strengthening the blades, and a graduated 
arc attached to one hand for indicating the amount of dilation. 


U'ter-ine Douche. (Surgical.) <A form of irri- 
gator for the uterus. 


The cervix rests in the bowl, and the liquid 
introduced at the pipe a escapes by the waste- 
pipe 6. ¢ is an instru- 
ment for placing the 
douche. 

U'ter-ine 
Bl’e-va’tor. 
(Surgica/.) 
An __instru- 
ment for re- 
placing the 
prolapsed 
uterus, restoring it to its natural position. The instrument in- 
cludes various members ; one enters the cerviz and extends to 


Fig. 6882. 


ae 
a 


Byrne’s Uterine Douche. 


| 
\ 
Aa 
i 
$$ 


| of Antiqui- 
\ | ties,” page 


the fundus. The entering portion 
is then oscillated upon its axis 
on the stock, moving the organ 
in the direction of the arrow. 

a a’ is Emmett’s instrument. 

b b’, Noeggerath’s instrument. 


U'ter-ine Re- 
dress/or. (Sur- 
gical.) An 
instrument « 
used in replac- 
ing the uterus in 
cases of inver- 
sion. 

The opera- 
tion of resto- 
ration is 
known as reduction, and the instru- 


ment also is known as arepositor, See 
also UTeRINgE ELEVATOR. 

U'ter-ine Scar’i-fi-ca’tor. 
(Surgical.) <A lancet concealed 
in a cannula, and used in seari- 
fying engorged or effused tissues of the uterus. 

U'ter-ine Spec’u-lum. (Surgical.) An in- 
strument for dis- 
tending the canal 
of the uterus to ex- 
pose the interior 
surface of the lat- 
ter, as in cases of 
polypus or cognate disorders. See SPECULUM. 

U'ter-ine Sup-portier. (Suryica/.) An appli- 
cation within the vagina to sustain the womb in cases 
of relaxation or prolapsus. 

It consists of a cup to 
receive the cervix uteri, 
and a supporting bow. 
It is made of hard rub- 
ber, and weighs but 
little more than half an 
ounce. : 

From the cup, in which the cervix uteri rests, the bow sweeps 
down the posterior wall of the vagina, and the lower portion 
rests upon, and is supported by, the erator ani muscle near its 
attachment to the os pubis. The entire posterior or convex 
portion of the bow resists the action of the downward tendency 
of the uterus in the cup, 
while the bladder pushes 
the anterior wall of the va- 
gina into the concavity of 
the bow, which in turn is 
so constructed that it 
clasps the parts, and is “™ 
thereby aided in keeping its 
position. Room is provided 
for the urethra in the notch 
at the base of the instrument. 
See also Pessary. 

Uvirow. (Nautical.) 
See UPHROE. 

U'vu-la-for’ceps. 

Celsius, first century a.pD., ‘ 
describes the use of the uvu- 
la-forceps; and an instru- 
ment supposed to be for that 
purpose was 
found = by 
Dr.Savenko 
in 1819 in ¢ 
a house in 
Pompeii. It 
is pictured 
in Smith's 
“ Dictionary 


Fig. 6883. 


b 


Tiemann's Uterine 
Elevators. 


Fig. 6884. 


Uterine Redresscr. 


Fig. 6885. 


Storer’s Uterine Scarificator. 


Fig. 6886. 


J 


Uvula- Instruments. 


274, and is 

in the Museum at Portici, together with lancets, spatulas, a 
cautery, catheters, needles, a tenaculum, probes, ete., found at 
the same time and place. See SuraicaL INSTRUMENTS. 


U-vu'la-tome. A cutting instrument for oper- 
ating on the uvula. 
a, tongue-holding forceps. d, Tiemann’s uvulatome. 


6b, vulsellum. 


e, Green’s double hook. 
¢c, uvula-scissors with claws. 


VACCINATOR. 
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VACUUM-PAN. 


Vv. 


Vac'ci-ena'tor. (Surgical.) An instrument for 
introducing vaccine virus beneath the skin. 

The puncturing-tube, with virus in its aperture, 
is pressed through the skin, and the virus driven 
into the wound by the force of the spring when the 
trigger is pushed in. 

‘* The king of Prussia has commanded his army to be inocu- 
lated [vaccine matter], and it is believed that Nassau and 
Bavaria will compel a universal inoculation in their dominions. 
Exterminating the small-pox and annihilating the little princes 
and states of Germany, are the two great projects of the reform- 
ioe part of Germany.’’ — Monthly Magazine, London, May 1, 

Bul. 


Inoculation, which, prior to the great discovery of | 


Jenner, was regarded as the best protection against 
the horrors of the small-pox, was practiced in China 
at a very early period, and probably found its way 
to Europe by the same secret channels as those arts 
whose footsteps are so difficult to trace. Western 
Europe obtained it from the Turks in 1721, Lady 
Mary Wortley Montagu having made the first ex- 
periment of its efficacy by inoculating her son while 
residing at Constantinople, in 1718. 

Vaccination was discovered by Jenner in 1796. 


Inoculation is the older and more generic term ; the 


name vaccination, derived from the source of the 
pustule matter coming later, as we see in the cur- 
rent news of that day. 

Vac’u-um-ap’pa-ra’tus. A mode of or device 
for producing a proximately complete or partial 
vacuum. 

See Arr-PUMP for the most familiar form, and list under AIR- 
APPLIANCES for a number of less common devices. 

See ConDENSER for the applications of a jet or cold surface to 
the production of a proximate vacuuni iv steam-cylinders. 

See Aspinator, DepuratTor, and TrocaR, for various medical 

uses, 
See AIR AS A WATER-ELEVATOR; Esecror: INJector; SreAM- 
get; Sprengel pump (Fig. 393. page 170), for applications of a 
blast of steam or air for the production of a partial vacuum for 
Various purposes. 

See VacuuM-Pan for one of the earliest uses of the idea in 
evaporating solutions. 

Vac/u-um-brake. (failway.) A form of steam- 
operated car-brake, in which the general construc- 
tion of the brake is analogous to that of the West- 
inghouse. The power employed is the pressure of 
the atmosphere produced by creating a vacuum in- 
stead of that due to compressed air. It is the inven- 
tion of J. Y. Smith of Pittsburgh. 

Vac’u-um-cyl’/in-der Cock. (Steam-engine.) 
A valve in a steam-cylinder to allow air to enter be- 
hind the piston when a partial vacuum has occurred 
in the cylinder. 

Vao'u-um-fil'ter. One in which the operation 
is expedited by exhausting the air beneath the filter- 
ing-machine. 

Vac'u-um-gage. (S/feam-engine.) An instru- 
ment for indicating difference between the external 
atmospheric pressure and the pressure inside a par- 
tially exhausted vessel ; such as 

A steam-boiler which has become cold and in 
which the steam has condensed. 

A condenser in which the steam from the cylinder 
is condensed. 

The receiver of an air-pump. See BAROMETER- 
GAGE. 

Fig. 6887 shows a gage attached to the condenser 
to indicate the perfection of the vacuum in the lat- 
ter. 


It constants of an inverted aiphon-tube half filled with mercury, 
one end 6 having a minute opening communicating with the 
air, and the other connecting with a cock leading to the con- 


denser. When this is opened, the engine being in operation, 
the mercury rises in the leg a and descends in a!. The sero at 
the lower part of the sliding-scale is brought io apposition with 
the upper surface of the mercurial column in a'; the difference 
in inches between this and that in the other leg is shown by 
the scale, and shows the difference between the atmospheric 
pressure and that inside the condenser. 


Vac'u-um-pan. A vessel for boiling saccharine 
juices in vacuo in the process of making sugar. It 
was the invention of Howard, an Englishman (Nov. 
20, 1813), and is the leading feature in the improved 
sugar-apparatus, 

It was formerly made of copper, but has been lately made of 
Iron. Its form is usually nearly sphe- 
roidal, but it has been made cylindrical. 
In the spheroidal! form, it is made in two 
segmental or nearly semi-globular por- 
tions, Which are united at the equator 
by exterior flanges having holes for 
bolts. At the top ia a dome, into which 
the vapor rises, and from which it is 
drawn either by a pump or a condenser. 
In the Degrand train, the vapor is con- 
densed by an ingenious device which is 
the chief feature of novelty in his appa- 
ratus. (Sce CoNneNseER, DEGRAND.) At 
the bottoin of the pan is the discharge- 
pipe, guarded by a valve or stop-cock. 
Another pipe introduces the juice or 
sirup, and this has also its stop-cock, and 
may proceed from 4 reservoir or from the 
chamber of the pump which injects the 
liquid to be treated. In some cases, an 
optional discharge-pipe leads to another 
pan, and in working ** the double effect,” 
the vapor from the boiling liquid in one 
pan is made to boil the sirup in the next 
pan. The heating is done by steam under 
pressure introduced into a steam-jacket 
around the lower hemisphere of the pan, 
and by a coil which occupies a position 
around the inner surface of the said lower 
hemisphere Stop-cocks enable the regu- 
lation of the flow of steam, and means are 
afforded for withdrawing the water of con- 
densation. In addition to the described 
means for introducing and withdrawing 
the juice, or sirup, heating the liquid, and withdrawing the 
vapor, windows on opposite sides enable the boiling to be ob- 
served, the engineer looking through one while the other ad- 
mits light. An unpracticed eve has some difficulty in distin- 
guishing anything, but the engineer can readily detect the con- 
dition and progress of the boiling mass. A proof-stick affords 
means for withdrawing a small portion for testing ; a gage-giass 
shows the hight of the liquid in the pan; a steam-gage, the 
pressure in the steam-jacket and coil; a thermometer, the tem- 
peruture; and another gage, the prersure in the pan. 

The peculiar feature of the racuxm-pan, from whence is de- 
rived its value and ita name, consists in its being adapted to boil 
while a portion of the atmospheric pressure is removed. This 
is accomplished by making it air-tight, and withdrawing the 
air and vapor from the upper hemisphere by means of air-pump 
or condenser, as har been stated. By the exclusion of the air, 
the quality and quantity of the crystallizable sugar are in- 
creased, a smaller proportion of grape-sugar or molasses being 
obtained. A part of the atmospheric pressure being removed 
also enables the juice or sirup to be boiled at a lower tempera- 
ture. 

The vacuum-pan was long used in the sugar-refineries of Eng- 
land and the United States before it was introduced into the 
sugar-houses of the plantations. It is now generally known in 
Cuba, Brazil, and Louisiana, where the business is conducted 
extensively and methodically. The old Jamaica train of open 
kettles, however, holds its own where the means of the propri- 
etor or the extent of the plantation forbid the outlay for the 
vacuum-train. 

For plantation use, several vacuums are used in combination, 
as is more particularly described under SuGaR-MACHINERY, it 
being the practice to boil the juice to a given gravity after tho 
first defecation and filtering, and after a second treatment in 
defecators and filters to boil it down to the point of granula- 
tion. The usual form of the Derosne vacuum-train is what is 
called the dowhrle effect; that is, two pans atand aide by side, 
one of which is boiled by the steam rising from the sirup in the 
other, the sirup being aleo drawn at intervals from the first to 
the second. A treble effect, by extending the principle to a 
third pan, has also been tried, without valuable results from 
the amplification of the idea. 


VACUUM-PAN. 


In the Yngenio San Martin sugar-works, a train of three pans 
is used, the middle one being tlie largest. and discharging its 
steam into the others. The Degrand condenser is used in con- 
nection with the pans. See Fiy. 1421, page 6u9 

In using the vacuum-pan, the sirup is run in as quickly as 
possible, until the whole of the heating surface is covered ; the 
steam is then turned on, and the temperature muintiined at 
180° to 190°. When the sirup begins to granulate, the tempera- 
ture is lowered to 160°; 
pleted and the sugar is ready to be run off. the temperature is 
reduced to 145°, or the lowest temperature at which proof-sugar, 
or concentrated sirup, boils at 3 inches below a perfect vacuum. 
When this point is arrived at, which is ascertained by with- 
drawing a sample by means of the proof-stick, another measure 
of sirup is added, and the process is repeated until the whole 
charge is admitted. 


At each successive addition, the crystals increase in size, those | 


first formed serving as nuclei. The process of crystallization is 
completed by drawing off the proof-sugar, which consists of the 
highly concentrated sirup, in which a great number of small 
crystals are floating, into the heater, which consists of an open 

n with a steam-heated jacket, where the sirup is heated to 

80° and stirred with wooden paddles to promote granulation. 

The Rillieux vacuum-pan (patented August 26, 1848, and 
December 10, 1346) is of cast-iron, and cylindrical in form ; it is 
used in trains of either three or four pans, and has given great 
satisfaction. It is the invention of N. Rillieux of New Orleans. 


The juice is clarified, filtered, and then led into the back part of | 


the first pan, a stop-cock in the pipe regulating the flow. A 
pipe from the front part of the first pan leads to the back part 
of the second pan, the flow being similarly regulated) The 
same as to the third pan, in which the juice reaches a gravity 
of 28 Beaume,and from whence it is drawn by a pump and dis- 
charge into a second defecator; it thence goes to the filters, and, 
being conducted to the fourth pan, is there boiled to the point 


of granulation. A partial vacuum is maintained by the exhaus- | 


tion of the vapor from the dome: above the pans. The vapors 


from the first pan pass to the steam-coil in the second and last | 


pan, and heat the juice therein; that from the second into the 
coil in the third; and that from the third and fourth into the 
condenser; the hollow columns and connecting-pipes being 
the means of communication. When a train of three pans is 
used. the second ore is dispensed with. The water of condensa- 


tion is removed, and disposed of according to its quality, whether | 


the produce of boiler-steam or of sirup-vapor. 

The application of a steam-jet to produce the neces- 
sary vacuum is shown in ‘“* Ewbank’s Hydraulics,’’ page 
495, edition of 1856. 


In that shown by Fig. 
6888, the pan a is of 
copper. and has a cast- 
iron jacket 5, with ar- 
rangements for ad- 
mitting steam between 
the two. It contains a 
coil of copper pipe c, 
through which steam 
is passed for the pur- 
pose of boiling the juice, 
and hasa flanged dome 
d, connected to it b 

bolts. ¢isa measuring-vessel containing about 35 gallons, whic 


Vacuum- Pan. 


is convected with the juice-vat by a pipe ¢’, and with the pan by | 


a pipe /, each provided with suitable cocks; a cock, /’, in 
the top, admits air. 
condenser, which is provided with a coil, through which the 
steam passes and serves to partially evaporate the juice, which, 
in its turn, condenses the vapors from the pan, and forms a 
partial vacuum therein. The pan and vessel ¢, being put into 
communication, a partial vacuum is formed in the latter, and, 
on turning the cock e’, the juice ascends into the measure, 
whence it is drawn into the pan, closing e’, opening / /',and 
allowing atmospheric pressure to act. s is an overtlow-vessel, 
for catching any sirup which may boil over from the pan. 

A A are gages for ascertaining the quantity of liquid in the 
measuring and overflow vessels ; 7, a mercurial gage, for indi- 
eating the amount of the vacuum. i’,a thermometer; ‘isa 
man-hole, for obtaining access to the interior of the pan, and / 
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and just before the evaporation is com- 


The pan is connected by a pipe with the | 


VAGINAL SYRINGE. 


| the proof-stick, for ascertaining the progress of the boiling and 
| granulation. m is a valve, for admitting steam to tho worm, 
‘and m, a smaller valve, admitting steam into the interior of the 
pan for cleansing. o is one of the two windows through which 
the progress of the operation may be viewed. Tho suger is run 
out of the pan by depressing a guu-metal saucer 7p, fitted to 
tne discharge-opening g, at the base of the pan, and raised or 
lowered by the leverr. In some cases, a cock is substituted for 
the saucer. 

Connected with the boiler and the pan is an expansion-vessel, 
for reducing the pressure of the steam to the point required in 
the pan. 

In Tooth’s apparatus, the juice, at the moment of granula- 
tion, is pumped down through a rose at the top of the vacuum- 
pan, and thus distributed in streams through the air contained 
therein, exposing a much larger surface for evaporation. The 
evaporating-chamber is an elongated cylinder, having a top and 
bottom like that of the ordinary round pan. The juice, on its 
_way to the chamber, passes through a number of pipes in a 
steam-heated cylinder. 


Vac'u-um-pump. (Steam-engine.) 1. A pump 
used for withdrawing the air from a_ boiler or 
chamber, in order that it may be filled with water 
forced in under atmos- 

_pheric pressure. It is 
employed in connection 
with marine engines. 

2. A pump in which 
the condensation of 
steam is availed of to 
produce a vacuum for 
the purpose of raising 
water, 

In Burdon's (Fig. 6889), 
the steam is admitted into 
the chamber a through pup- 
pet-valves automatically op- 
erated by connection with 
the engine, forcing out any 
| Water which may be con- F 
tained therein through the q%- 
eduction-valves /, which jf 
cover a number of ports in 
the top and sides of the lar- | 
ger lower chamber. On | 
coming in contact with the 
more expanded water-sur- 
| face in this lower chamber, 
the steam is partly con- 
densed, causing a partial 
/vacuum, and allowing the 
water to flow through the 
pipe d into the upper chamber, where it is discharged in the 
form of spray, occasioning the total condensation of the steam, 
which closes the steam induction-pipe and raises the gravitat- 
_ing valve c, which covers a large number of openings in the bot- 

tom of the chamber through which the water rises. A fresh 
| influx of steam then takes place, and the operation is continu- 
ously repeated. 

Cameron’s consists of a spiral tube partly filled with mercury 
and surrounding a central tube, having a partition in its mid- 
dle, an induction-valve at each end, and an eduction-valve near 


Burdon’s Vacuum- Pump. 


}each end. The ends are journaled in hollow boxes connected 
| with tubes leading to the well or cistern, and by rotating the 
| apparatus alternately in reverse directions, a vacuum is pro- 
| duced at one end, causing a flow of water into one end of the 
pipe and a plenum at the other, by which water already re- 
| ceived in that end is expelled. . 
| See also PuLtsometer; STEAM VACUUM-PUMP. 

Huffer, in his patent, No. 37,344, January 6, 1863 (reissued 
August 25, 1874), claims the use of exhaust steam from an en- 
gine to condense in a vacuum-chamber, and so raise water to 

_ turn a wheel. 
A 


Vac'u-um-valve. reversed safety-valve, 
ning inwardly to the pressure of the atmosphere 
| when there is a negative pressure in the boiler. 
Vad'mel. A coarse frieze of the Orkney Islands. 
| WADMAREL. 
Vag'i-nal Spec’u-lum. (Surgical.) An in- 
_strument for distending the vagina to expose its 


'o 


“walls and the mouth of the uterus. See Sprecu- 
LUM. 
Vagii-nal Syr’inge. (Surgical.) An in- 


strument for injecting or irrigating the vagina. 
There are several forms ; the ordinary cylindrical- 
nae i barrel with an opening in its hemispherical 
en 


paneeaiy Google 


VAKKA. 


One form has a distending cylinder and an interior rose for a 
spray or jet. A form in which the jet is backward and out- 
ward, etc. See SYRINGE. 


Vak'ka. A lurge canoe of the Friendly Islands, 
used with an outrigger. 

Val/ance. 1. The drooping ledge at the parting 
of a trunk. 

2. Acurtain depending from a horizontal frame 
and screening the space beneath. 

3. A lambrequin, or drooping curtain hiding the 
curtain-rods of a window. 

Va-len‘ci-ennes’ Lace. A variety of lace, whose 
meshes are of the form of an irregular hexagon. It 
is formed of two threads, partly twisted and plaited 
at top of the mesh. The pattern is worked in the 
net. 

Va-len-tin’s’ Knife. A knife with two parallel 
blades for making thin sections for microscopic 


objects. 

Va-let! a Pa-tin’. (Surgica!.) The ligature-for- 
ceps. It has two hinged branches, approached or 
separated by a screw or running ring. Used for 
seizing vessels that are to be tied. See also TENACU- 
LUM-FORCEPS. 

Va-lise’, 1. (Military.) A cylindrical port- 
manteau of leather, 18 inches long, is placed on the 
saddle of eath off- 
horse of an artil- 
lery-carriage, and 
is used for carry- 
ing the smaller 
articles of the 
driver’s personal 
equipment. 

2 A small 
\ trunk or _ port- 

>) manteau, to hold 
S atraveler’s equip- 
ment for short 
journeys. 

Fig. 6890 shows one 
which may be hooked 
up ina tent to form 


a shelf. 
Fig. 6891 is a cylindrical valise, to fit behind the cantle of a 
saddle. 


Fig. 6891. 
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Va-lise’-lock. A small trunk-lock. 

Va-lise’-sad’dle. A valise-saddle is placed on 
each olf-horse of an artillery-carriage. It is used for 
carrying the driv- 
er's valise, but may 


Fig. 6892. 
-——. be employed for 
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VALVE. 


Valley. (Building.) The internal angle formed 
by the junction of two inclined sides of a roof. 

Valve. A lid, cover, leaf, ball, box, disk, pl 
or plate, lifting, oscillating, rotating, or sliding in 
connection with a port or aperture, so as to permit 
or prevent the passage of a fluid through the port 
which it guards. 

Valves are of several classes. 

1. Rotary; such as cocks, faucets, throttle-valres. 

2. Lifting ; raised clear of the seat by power beneath ; such 
as ba’l, conical, cup, safety, poppet. 

3. Hinged; such as clack, butterfly. 

4. Sliding ; such as the slide, D. 

5. Spring ; such as some forins of safety-valves. 

6. Inverted cup; such as quicksilver-valve, air-trap, ete. 
Cornish. 

7. Key; such as those of the organ, flute, ete. 

Other names are derived from peculiar shape, application, 


\ 


mode of actuation, function, etc. 
See under the following heads : — 


Alarm-check valve. 
Annular valve. 
Automatic valve, 
Back-pressure valve. 
Balanced feed-valve. 
Balanced slide- valve. 
Balanced valve. 
Ball-cock. 
Ball valve. 
Bib-valve. 
Blow-through valve. 
Blow-valve. 
Brine-yalve. 
Bucket-valve. 

| Butterfly- valve. 

' Check-valve. 

| Chimney-valve. 

' Clack-valve. 
Clapper-valve. 
Cock. 
Communication-valve, 
Cone-valve. 
Conical valve. 
Core-valve. 
Crown-valvo. 
Cup-valve. 
Cut-off valve, 
Cylindrical valve, 
Delivery-valve. 
Discharge-valve. 
Disk-valve. 
Double-beat valve. . 

| Double seat valve. 
D-valve 
Equilibrium-valve. 
Escape-valve. 
Exhaust-valve. 

| Expansion-valve. 


Faucet (varieties ; see FAUCET). 


| Flap-valve. 

| Float 

| Foam-cock. 

| Folding-valve. 

Foot-valve. 

Four-way cock. 

Gage-cock. 

Globe-cock. 

Globe-valve. 

x Governor-valve, 

Grease-cock. 

GriJdiron-valve. 

Hunging-valve. 

- Hydrant-valve. 

| Hydraulic valve. 

_ Induction-valve. 
Injection-valve. 
Internal safety valve. 
Kev-valve. 

| Kingston’s valve. 

| Lever-valve. 

Lock-up safety-valve. 

' Long-slide valve. 

' Main check valve. 

Measuring-faucet. 


riding on in case of | 


Meter-valve. 
Molasses-gate. 
Mud-valve. 
Oil-cup. 

Organ -valve. 
Oscillating-valve. 
Pet-+ock. 
Pipe-valve. ; 
Piston-head valve. 
Piston-valve. 
Plug-valve. 
Pneumatic valve. 
Pneniatic-tube valve. 
Pot-lid valve. 
Priniing-valve. 
Pump-valve. 
Puppet-valve. 
Purging-cock. 
Quicksilver-valve. 
Regulation-box. 
Relief-valve 
Reverse valve. 
Rotary -valve. 
Safety valve. 
Screw down valve. 
Sea-cock. 
Segmental valve. 
Seif acting valve. 
Slide-valve. 
Sluice-valve. 
Snifting-valve. 
Spherical valve. 
Spring-balance valve. 
Spring-valve. 
Starting-valve. 
Steam heater valve. 
Steam-regulator valve. 
Steam- valve. 
Stop-cock. 
Submarine valve. 
Suction-valve. 
Sweetening-cock. 
Syringe- valve. 
Tail-valve. 
Test-cock, 
Three-way cock. 
Throttle valve. 
Tidal valve. 
Trap-valve. 
Tripping-valve. 
Trunnion-valve. 
Two-way cock. 
Vacuuw-valve. 
Valve-bucket. 
Valve-cock. 
Valve-coupling. 
Valve-file. 
Valve-gear. 
Valve-motion, 
Water-check. 
Water-closet valve. 
Water-gate, 
Wicket. 


necessity. 

Fig. 6892 shows a va- 
lise made hollowing 
. beneath, for this 

ak purpose. Tt has side- 
a fastenings and straps 

~ attached to the lower 


portion. 


Saddle - Valise 


The heart is constructed upon the principles of hydraulics, 

| and is furnished with a valve. 

| Harvey deduced the circulation of the blood from Aqua- 
pendente’s discovery of the va/res in the veins. Servetus, who 
was burnt at Geneva, 1553, was engaged in the search, and 
came near anticipating the theory which Harvey completed in 

_the following century. See Putsometcr, page 1825; Spuara- 
MOMETER, page 2265. 

Fig. 6893 is a caoutchouc pump-valve, which opens to allow 


VALVE-BUCKET. 


water to pass upward as the bucket descends, 
and closes as the bucket rises. It may have 
been suggested by the mitral valve of the 
heart. 

Valve-buck’et. (Hydraulics.) A 
bucket provided with a valve; the 
bucket or sucker of a pump. In 4, the 
valve c slides upon the bucket-rod, its 
upward movement being limited by the 
stop ¢; bis a ring having an attached 
fork, which is pressed down by the 
nut d and serves to tighten the pack- 
ing f. 

Bis of brass, and is formed with a grid a on 
top; the ring 6 by which the packing is ad- 

ted is pressed down by screws ¢ ¢; the valve 
cis a disk of vulcanized rubber, strengthened 
by canvas, which slips easily round upon the 
grid, so as not to strike always on the ribs in 
the same part; d is a perforated gun-metal 

guard, against which the valve strikes as the 
water passes through the bucket. 


Perreauz’s 
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Valve- Bucket. 


Valve-cham’/ber. (Hydraulics and Steam.) A 
chamber in which a pump or steam-valve works. See 
list on previous page. 

See Pump ; STEAM-ENGINE ; etc.; and list under 
VALVE. 

Valve-cock. A form of faucet in which the 
closure of the passage is by a valve on a seat. See 
Cock ; FAUCET ; etc. 

Valve-coup/ling. A 
pipe-coupling which in- 
cludes a valve-plate, as in 
Fig. 6895. Between the 
faces of the coupling is in- 
terposed a circular disk of 
leather with a segmental 
Pe taken out, so as to 

eave a central circular 
portion attached to one 
side, which forms a stop- 
valve, the concentric por- 
tion of the same forming 


NIN 
wzeiil) \ 


7 


mt 


| 
4 \\\ || 


a packing. 
Valve-file. A file with two acute and two ob- 
tuse angles; used in filing valve and key ways, 
grooves for fins, feathers, splines, ete. 


Vig. 6896. Walve-gear. The combination of 
in mechanical devices through which the 
valves of a steam or other engine are op- 

Valve-File. erated. 


These are shown in the various engines to which 
they are specially applied. See Cut-orr; LtNk-MoTION ; 
StcaM-HAMM:?%; Steim-pump; Portasie Exormr; Cornisa En- 
GINE; D2AINING-*NGINE; STATIONARY ExGINE; OSCILLATING-EN- 
ah etc. See list under STEAM-ENGINE; and also list under 

ALVE. 


The first means for shutting and opening the passages in the 
ipes of steam-engines were cocks, as we see in Worcester’s, 
apin’s, Savery’s, and Newcomen’s; and these were all worked 

by hand and required close attention. A boy named Humphrey 
Potter being in charge of the cocks of one of Newcomen’s pump- 
jng-engines, and desiring time for play (it is said), managed to 
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fasten the lever-handles of the spigots by means of podd and 
string to the walking-beam of the engine, so that each recut-) 
rent motion of the beam effected the change required. This 
was the first automatic valve-motion, and was afterward im- 
proved by Beighton, in 1717. See Link-Morion, etc., and list 
under SrkaAM-ENGINE. 

Valve-seat. (Steam.) The flat or conical sur- 
face upon which a valve rests. 

Vamp. The part of a boot or shoe upper in 
front of the ankle seams. 

Van. 1. A large covered wagon. 

2. Ashovel used in sifting ore. A peculiar rocking 
motion is given to the shovel, separating the ore 
powder into grades of varying gravity. This is 
called vanning. . 

Va-na/di-um. (Equivalent, 68.6 ; symbol, V.) 
A rare, white, brittle, very infusible metal, not 
known in the arts. 

Vand-kik’kat. A form of water-telescope in- 
vented in Norway, and used for viewing submerged 
objects. 

Vane. 1. A device attached to an axis, and 
having a surface exposed to a moving current of 
fluid, so as to be actuated thereby. 

To indicate direction of motion, as in a weather- 
cock or anemoscope. 

Or rate of motion, as in an anemometer or velo- 
cimeter. 

Or amount of fluid passing, as in a water-meter. 

Or to obtain power, as in a smoke-jack or windmill, 

2. Conversely: a blade, paddle, wing, float, or 
ta flange attached to an axis, by whose rotation 
the motion of the fluid of submergence is obtained 
in the fanning-mill, blower, liquid meter, or spiral 
pump. 

Or by which a body is moved, as with the paddle- 
wheel or propeller. 

3. A target or sight. 

Hence : — 

1. a. A weather-cock, flag, or arrow, or other 
thin object, which points in the direction whence 
the wind proceeds. It hasan unequal surface ex- , 
posed to the action of the wind on the respective 
sides of the vertical axle on which it oscillates as 
the wind veers. See ANEMOSCOPE ; ANEMOMETER ; 
WIND-GAGE. 

A dog-vane js one placed on the weather sidé 
of the quarter deck to show the steersman the 
direction of the wind. It is usually made of 
cork, stuck with feathers, and suspended by a 
ore from a staff. 

b The arm of a windmill against which the wind acts. See 
WINDMILL. 

2 A board on the arm of a fan, fly, or upon a Fig. 6898. 
rotating axis. 

a The wing of a fanning-mill, winnowing-ma- 
chine, or blower, which impinges upon and drives 
the air. See FAN; BLower; WINNOWING-MACHINE ; 


Fig. 6897. 


Wind - Vane. 


etc 

b. The thread or extended spiral flange of a 
screw-propeller, which impinges upon the water 
and impels the vessel. 

3. (Sureeying.) a. A staff-vane, or surveyor’s 
target, is a horizontal piece of wood, slipping on a 
leveling-staff, and having an aperture through 
which the graduations on the staff are observed. 
It is raised or lowered to any point on the staff, to indicate the 
plane of appirent level at which it is cut by the axis 
of the telescope. See aleo Fig. 2913. Fig. 6899. 

b. The sight of a quadrant or similar instrument 
for the measurement of angles It is a piece of brass 
standing perpendicularly to the plane of the instru- 
ment. The /foresight-rane is opposite to the fore 
horizon-glass ; the backsight-vane, to the other glass. 


Van-fosse. (Fortification.) A wet 
ditch at the outer foot of the glacis. Sight- 
Vang. (Nautical.) A rope, one on each Vane. 
side, to steady laterally the peak of a gaff. It is 
usnally a pendant, with a twofold purchase. 
Van'ning. An operation for testing the quality 
of auriferous sand, or of ore when stamped. 


A portion of the powder or slime is immersed in water, and 
shaken to and fro in a shovel till the agitation and the action 


Staff- Vane. 
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VAPORARIUM. 


of the water with the occasional removal of the coarse matter of | 
the top enable the rich collection at the bottom to be examined 
and its upproximate value estimated. 

The shovel is concave-bladed, is 14 inches long, 13 inches | 
wide, pointed, and has a handle 4 feet long. 


Va'por-a’ri-um. (Suryical.) A vapor-bath. 

Va'por-burn’/er. A device for burning pre- 
viously vaporized liquid hydrocarbons. It has a 
metallic portion, which is so heated by the flaine as 
to vaporize the liquid passing through it. 

Tt is used in lamps, and in heating and cooking stoves. In 
Fig 6900, the expanded cap is exposed to the flame in a!, and 
has a channel inside running around near its circumference 
with connecting grooves 

In Fig. 6901, the retort or generator has two jaws with cir- 
cuitous passages in which the liquid is vapori The oil en- 
ters by a lateral pipe A, passes through the jaws, down to the 


Vapor Lamp- Burner. 


foot of the stem, and the vapor passes upward, and is ignited 
between the jaws The adjustable collar K regulates the supply 
of atmospheric air to the vapor 

Fig. 6902 is an adaptation to cooking and heating stoves. The 
oil is heated and vaporized in its passage, and is ignited beneath 
the plate which heats the oven or the ¢« 
chamber, as the case may be. 


\ Gasoline Cook- Stove. 


Va'por-burni/ing Stove. 
One heated by vaporized hydro- 
carbon. See VAPOR-BURNER. 

Va'por-en’gine. See STEAM-ENGINE; AERO- 
STEAM-ENGINE ; ALCOHOL-ENGINE ; AMMONIA-EN- 
GINE; GAS-ENGINE ; etc. 


Tn 1850, a French inventor, M. Prospére Vincent du Trembley, 
brought into notice what is now known as the ‘* binary vapor- 
engine,’ or the “ combined vapor-engine.’”’ He constructed a 
number of these engines, and published a work describing their 
peculiarities and their operation, — ‘*‘ Manuel du conducteur des 
oe a vapeur combinees ou machines binaires,’’ Lyons, 

In this class of engines, one cylinder has its piston impelled 
by steam, usually, and the fluid, having done its work there, 
is exhausted into another part of the apparatus, where it is 
allowed to communicate its unutilized heat to some liquid vola- 
tile at a lower temperature ; and the vapor of this second liquid 


by its expansion in a second cylinder, yields additional useful | 
the middle cog-wheel 


work. Ether, chloroform, and carbon bisulphide, or, as the 


latter is popularly termed, bisulphide of carbon, have all been | 
tried without permanent success. Du Trembly used the vapor | 


of ether. 

The vapor of heated bisulphide of carbon has been used as a 
motor, and its tendency to absorb the lubricant in the cylinder 
may be rectified by adding to the bisulphide a certain quantity 
of oil, which will pass over with the vapor. Ellis’s patent. See 
BIsuLPHIDE-OF-CARBON ENGINE. 


Va'por-in-hal’/er. (Surgical.) One for ad- 
ministering vapor produced by drawing or forcing 
atmospheric air through a liquid, or a sponge satu- 
rated with a liquid. 
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VARIABLE-SPEED PULLEY. 


In Fig. 6993, air is forced through the tube into the liquid by 
contraction of the bulb, and is ejected from the nozzle, whose 
pipe communicates with the space above the liquid. 


Va'por-izing-stove. One for furnishing steam 
to dampen the air of apartments, conservatories, etc. 
It has usually a gas, oil, or alcohol lamp beneath a 

n of water. 

Va'por-lamp. See VAPOR-BURNER. 

Va'ri-a-ble Cut-off One actu- 
ated from the governor, so as to be 
brought into action according to the 
load on the engine. See Cur-o¥F. 


In McKay’s (Fig. 6904), the usual right and 
left hand screw for spreading or approachi 
the two sections of the cut-off are dispensed 
with. a is the steam-valve; the stem of each 
part 5c of the cut-off passes through the other 
part and through a stuffing-box at each end of 
the steam-chest, and the end of each 
stem is connected by a rod d¢ to the 
pivoted lever /, itself connected by a 
rod g to the eccentric; by this the 
requisite throw is produced. The two 
| parts are of box form, or hollow on 
their working faces, so as to be always 

eo, balanced. The link A is 
connected by the rod ¢ 
7 and lever j to the collar 
of the governor &; it is 
connected to a block 
sliding in the same 
guides as the lever /, and 
moves with it, serving to 
tilt it, and, through the 
medium of the rods d ey 
bringing the two parts of 
the cut-off together to diminish the steam supply, or spreading 
them to increase it, according as the governor-balls spread out 
or collapse. Other forms than the ball-governor may be em- 
ployed. 


Fig. 6903. 


Vapor-Inhaler, 


Variable Cut-Off. 


Va'ri-a-ble-speed Pulley. Arrangements of 
pulleys and gearing for transmitting different speeds 
are shown in the accompanying illustrations. 


Fig. 6905 is for transmitting three different speeds. The 
right hand pulley a is a loose one. e 
next pulley 6 is fast to the shaft which 
carries the smallest cog-wheel. The 
tubular shaft of the next pulley c is 
sleeved on the central shaft, and runs 
The shaft of the 
third pulley d is an outer sleeve, and is 
fast to the largest cog-wheel. By slip- 
ping the band on to one or the other of BLE 
the fast pulleys, variable speeds are [a= 
communicated to the lower cog-wheel 
shaft, as relative sizes of the pairs of 
wheels will indicate. 

Olmsted's (Fig. 6906) is designed for ‘ 
controlling the speed of light machin- Variable-Speed Pulleys. 
ery, particularly sewing - machines. 

The idler-pulley @ is journaled in a swinging frame, and is 
| brought into frictional contact with the cone-pulleys } c, the 
, former of which is the driver and the latter the follower, by de- 

pressing the treadle ¢; a spring or weight raises the idler out 


VARIABLE-SPEED WHEEL. 


Fig 6906. | 


Olmsted's Variable-Speed Pulley. 


of gear with the pulleys b¢. The doubly conical form of th | 
idler a causes it always to have an equal bearing on the conc- | 


pulleys when in gear, and by shifting the treadle and swinging | 
frame to the right or. 
left, the relative veloci- | 


Fig. 6907. 
ties of the driving and | 
-. driven cone pulleys may | 
, . be varied as desired. 
Wright’s —_ variable- 
speed attachment (Fig. 
6907), for sewing-ma- 
chine:, ete., consists of 
two disks a 6 with slirht- 
ly rounded fices; the for- 
meris placed onthedriv- 
ing shaft, and the latter | 
runs in a frame which | 
swings slightly. When 
in normal position, the | 


a bears near {ts center, 
against the face of the 
disk 5, driving it at the 
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He Fig. 6908. 


Wright's Variable-Speed Puiley. 


Variable Gears. 


lowest rate of speed. On swinging the frame, by the treadle or 
otherwi-e, the distances of the contacting points of the two disks 
from their centers are varied to produce different speeds. 


Va'ri-a-ble-speed Wheel. A contrivance for 
obtaining alternately acceler- 
ated and retarded circular 
motion. 


Each wheel has three cogged por- 
tions of varying radii, which *mesh 
with counterpart portions of the op- 
posite wheel. While the driver bas 
a regular speed of rotation, three 
rates of motion are imparted to the 
driven-wheel, according to the radii 
of the portions in contact at differ- 
ent times. 

In another form, each wheel has | 
four cogged sectors; the section of | 
extreme range being divided by 
those of medium and equal radii. 
The sectors are arranged on different 
planes, and the velocity imparted is 
proportioned to the relative radii of 
the parts in contact. 

Thus, in Fig. 6909, in the twocom- ' 
pound gear-wheeis A B, the respec- | 
tive segments aa,b b,¢c¢c,and dd | 
mesh together, an arrangement by which four different rates of | 
speed may be obtained, either A or B being used as the driver, 
a eee that number, in case they alternately perform this 

nction 


Va-ri-a/tion-com’pass. A compass designed 
for observing the maynetic bearings of celestial ob- 
jects in order to determine the deviation of the mag- 
netic needle from the true meridian. 

The angular difference between the magnetic bearing of a 


circumpolar star when at its greatest eastern or western elonga- 
tion and its polar distance gives the deviation directly ; but any | 


Fig. 6909. 


Variable Gears. 
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| known. 


face of the driving-disk 
| 


VARIATION-COMPASS. 


celestial object may be employed, its true bearing being readily 
calculated when its declination and the latitude of the place are 
At sea the sun is the object commonly observed. See 
AZIMUTH-COMPASS. 


In a more restricted sense, a compass provided 
with a long needle, which oscillates in a graduated 
circle, and has appliances for measuring and reading 
the small difurnal changes in the magnetic variation. 


Variation or declination is the horizontal angle which a 
needle makes with the meridian. 

The changes of declination are of three kinds. 

1. Secular. That‘which takes place in cycles. At London, 
fn 1550, the variation was 11°17’ E.; about 1660 it was 0°. It 
then began to deviate to the west till it attained its maximum 
in 1815, 24° 17’ 18”. In 1865 it was 20° 38’. 

2. Annual. This was firat remarked at Paris by Cassini. 

8. Diurnal. First rewarked at London, by Graham, 1722. 
The changes are greatest in summer, least in winter. The 


e | Needle declines toward the west from 8 A. M. till2 P. M., and then 


to the east till 8 or9 Pp. um. See MaGNETOMETER. 

The variation of the compass was known to the Chinese 
philosopher, Keon-tsoung-chi, in the twelfth century. He de- 
termined it to be from 2° to 2° 30’ at Pekin. The French savans 
who formed part of the plundering host at Pekio a few years 
since, found time, after participating in the scramble for loot 
to test the correctness of the former observation. They foun 
it to be about the same. What their ancestors were about in 
the twelfth century may be seen by reading the lives of the 
Capets. The samecentury saw 25 popes ruling in Rome. 

Gerbert, Alhazen, and Roger Bacon relieve that and neigh- 
boring centuries of their dreariness. 

The Chinese mode of suspending the needle was by a silken 
string, the most delicate which has yet been devired, and the 
one adopted at the magnetic observatories which are acting in 
concert in so many parts of the world. See Compass. 

The variation of the compass was again noticed by Columbus 
1492, and Sebastian Cabot in 1540. 

The western line of no variation was discovered by Columbus 
7 ae about 100 miles west of the Azores. It has since 
8 Y 

“Columbus has not only the incontestable merit of having 
first discovered a ‘line without magnetic variation,’ marking a 
memorable era in nautical astronomy, but also of having, b 
considerations on the progressive increase of wester! Heclt 


in 


his 
na- 
the 


tion, io receding from that line, given the first impulse to 
study of terrestrial magnetiem in Europe. 
“ We know positively from the Chinese ‘ Penthsaayan ,° which 


was written under the dynasty of the Song between 1111 and 
1117, that the manner of measuring the aniount of westerly 
declination had been then long understood. That which be- 
longs to Columbus is not the first observation of the exiatence 


“| of the variation (which, for example, is noted {n the map of 


Andrea Bianco, in 1486), but the remark which he made on the 
13th of September, 1492, that 24° east of the island of Corvo 
the magnetic variation changes, passing from N. E. to N. W."? 
— HumMBoLpT. 

‘** The first variation-compass was constructed before 1525, by 
an jugenious apothecary of Seville, Felipe Guillen. So earnest 
were the endeavors to learn more exactly the direction of the 
curves of maguetic declination, that in 1585 Juan Jayme nailed 
with Francisco Gali from Manila to Acapulco for the sole pur- 
pose of trying in the Pacific a declination-instrument which he 
had invented.” 

‘“*The cosmographer Alonso de Santa Cruz, one of the in- 
structors of Charles V., undertook the drawing up of the first 
general ‘ Variation Chart,’ although indeed from very imperfect 
ene as early as 1530, or a century and a half before 

alley. . 

‘*The ‘movement’ of the magnetic lines, the first recogni- 
tion of which is usually ascribed to Gasecndi, was not even yet 
conjectured by William Gilbert; but at an earlier period Acosta, 
‘from the information of Portuguere navigators,’ assumed four 
lines of no declination upon the surface of the globe. Hardly 
had the inclinometer, or dipping-needle, been invented in Eng- 
land by Robert Norman, in 1576, than Gilbert boasted that by 
means of this instrument he could determine the position of a 
ship in a dark and starless night.”’ 

Pope Alexander VI adopted the line of no variation discov- 
ered by Columbus 100 miles west of the Azores, as the easterly 
limit of the papal grant to the Spaniards, May, 1498 He was 
not aware, no blame to him, that the line wus slowly moving 
east, and would soon be far removed from its first-observed 
position. It was reserved for a future age to show the incor- 
rectness of the then received opinion that ‘‘ magnetism is an 
pals issuing forth from the root of the tail of the Little 

r 9 


Halley, in 1683, sketched his theory of four magnetic poles 
or points of attraction, and of the periodical movement of the 
magnetic lines of no variation. In 1698-1702 he made several 
voyages of observation, and the result wasa general ‘‘ variation- 
chart,” in which the points of equal variation were connected 
by curved lines. 

Hansteen’s chart (1787) gives the weatern and eastern lines 


_.Of no variation at the date of his writing. These are given 


under MAGNETOMETER (which see). 
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Variation-charts are now in common use at sea. Anexcel-{  c. Pale transparent amber, 5 ounces; clarified, or pale boiled 
lent one, derived from the most recent observations, is pub- | oil and turpentine, each 1 pint. 
lished from time to time by the British Admiralty. Bessemer. Pale copal varnish, 1 part; turpentine, 6 parts; 
Before chronometers had attained their prexent excellence, | agitate with about ! ,, part of dry slaked lime. After standing a 
and lunar observations were commonly practiced, it was pro- | few days, it is drawn off; 5 parts of this, and 4 of bronze pow- 
posed to determine the longitude at sea from the variation of , der form Bessemer gold-paint. 
the compass: but owing to the difficulty of its being accurately 3 Black amber varnish (used by coach-makers). Melted 
determined from such an unstable observatory as a ship's deck, | amber, 1 pound ; drying oil, hot, } pint ; black rosin, powdered, 
and from other causes, this method was found to have no | 3 ounces; Naples asphaltum, 4 ounces. Incorporate, and when 


VARICOSE STOCKING. VARNISH. 


practical value. 


Var'i-cose Stock’ing. Elastic hose to com- oll, 7} 


partially cooled, add turpentine 1] pint. 
Black tron-work. Fused asphaltum, 48 pounds; boiled 
0 gallons; red lead and litharge, each 7 pounds; white 


press and support distended veins in the leg and | copperas, dried and powdered, 3 pounds. Boil for 2 hours, and 


foot. See next article. 
Var'i-cose-vein Bandlage. | 
An elastic bandage applied to any 
part of the body in order to com- 
press and retain varicose veins. 
Similar bandages are used in the treat- 
ment of weak, swollen, or ulcerated limbs, 
and tumors, and for supporting the body 
Sin cases of corpulence and of abdominal 
weakness. 
5 They are termed anklets, belts, knee- 
Y caps, stockings, ete., according to their 
; pecsreulee fuuction and place of applica- 
tion 
Var'nish. A solution of gum or 
» resin in oil or spirit, which in dry- 
ing leaves a smooth hard coating on 
a surface to which it has been ap- 
plied. The gums principally used 
in the preparation of oil-varnishes 
are amber, animé, and copal. The 
first is hard, tough, and soluble 
with difficulty; it makes an excel- 
lent varnish, but is expensive, and 
dries slowly. Anime dries quickly, 
is nearly as hard and insoluble as 
aber, but is deticient in tough- 
_ ness, is liable to crack, and turns 
dark on exposure to air and 
== light. Copal is next in 
‘a ey = durability to amber, and 
Varicose-Vein Bandage. the paler kinds when 
made into varnish become 
lighter on exposure; it is more largely used than 
any other gum in preparing oil-varnishes, animé 
being frequently added to impart drying properties. 
Mastic is a soft rosin; it may be mixed with spirits of wine 


Fig. 6910. 
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add hot linseed-oil. 2 gallons ; dark gum amber, fused, 8 pounds. 
Boil about 2 hours longer, until a drop of the mass may be 
rolled, when cool, into a pill; then withdraw the heat and stir 
iu 30 gallons turpentine. 

5 k Jupan. a Naples asphaltum, 50 pounds; dark 
ten anime, 8 pounds. Fuse; add linseed-oil, 12 gallons; 

il as before; add dark gum amber 10 pounds, fused and 
tr with 2 gallons linseed-oil; add dryers, and proceed as 

ore. 

b. Burnt umber, 8 ounces (ground in oil); asphaltam, 4 
ounces, dissolved in heated oil. Mix, and add what remains of 
1 gallon boiled oil; boil, and thin with turpentine 

ec Litharge, 4 parts; boiled oil, 87; spirits turpentine, 2; 
red lead, 6; umber, 1; gum-shellac, 8; sugar of lead, 2; white 
vitriol, 1 Alltheingredients except the turpentine and a small 
quantity of the oil, are boiled together for 5 hours, continually 
stirring ; the oil is added from time to time to allay frothi 
and the turpentine is mixed in when the varnish is nearly cont 

6. Body. a. Best African copal, 8 pounds; drying oil, 2 
gallons ; turpentine, Made like amber h. 

b. Pale gum copal, 8 pounds; clarified oil, 2 gallons; sugar 
of lead, 4 pound; turpentine, 3. gallons. Proceed as before, 
and mix while hot with a varnish compored of pale gum animé 
8 pounds: linseed-oil, 2 gallons; white copperas, 4 pound 
turpentine, 3} gallons. The mixture is immediately strained 
into vessels ‘This varnish is used on carriage bodies; it dries 
in about 4 hours in summer, and 6 in winter. 

7. Bookbinders’, Gum sandarach, 3 ounces; rectified spirit, 
l pint. Dissolve cold, frequently stirring. 

8. Carriage. a. (Spirit, for interior work.) Gum sandarach, 
1} pounds; pale sheliac, 3 pound; clear pale rosin, § pound ; 
alcohol (specific gravity, 8220), 8 quarts. Dissolve, and add 
pure Canada balsam, 14 pounds Dries in 10 minutes or less. 

6. (Oil.) Pale African copal, 8 pounds. Fuse; add clarified 
linseed-oil, 24 gallons. Boil until stringy, and add dried cop- 

ras and litharge, each 4 pound. Again boil, thin with 5} gal- 
ons turpentine, and mix with a varnish composed of gum 
animé, 8 pounds; clarified linreed-oil, 5M gageeh dried su 
of lead and litharge, each 4 pound. las before, and thin 
with turpentine. 

c. (Second quality.) Gum animé, 8 pounds; clarified oil, 3 
gallons: litharge, 5 ounces; dried and powdered sugar of lead 
and white copperas. each 4 pound. Proceed as before, and thin 
with turpentine, 5} gallons. 

9 Chinese Mastic and sandarach, each 2 ounces; alcohol, 1 
pint. Dries in 6 minutes. 


gallons. 


or turpentine, forming a brilliant varnish, which flows readily | 10. Copal. a Pale hard copal, 2 pounds. Fuse, boil with 1 
and works easily; it may be removed by friction with the hand, | pint drying oil, and thin with turpentine. 
and is hence used for pictures and other delicate works. Dammar | _ & Copal melted, dropped into water, and dried. 3 to 4 ounces. 
is softer than mastic, with which it is sometimes mixed, form- | Powder, and add in small seeeene at a time to 1 pint turpen- 
ing a clear colorless varnish, suitable for maps, etc. tine, heated in a water-bat : a ; 
Common rosin, dissolved with the assistance of heat in linseed- ¢. (Japanner’s Copal) Pale African copal, 7 pounds; dry- 
oll or turpentine, is used as a varnish for some common pur- | ing oll, 3 gallon ; turpentine, 3 gallons. as in a. 
poses, and is mixed with oluer varnishes to impart brilliancy, d. (Spirit) Copal, prepared as above, 4 ounces: gum san- 
but unless sparingly used renders them liable to crack. Lac darach, 6 ounces: mastic, 2 ounces; pure Chio turpentine, 3 
and sandirach form the bases of most spirit-varnishes; they | Ounces ; powdered glass, 5 ounces; alcohol, 1 quart. Dissolve 
are dissolved in strong alcohol, arl applied to articles which by gentle heat. 
are not exposed to the weather. e. Coarsely powdered copal and glass, each 4 ounces ; cam- 
Linseed-oil boiled with substances for clarifying and im- phor, } ounce; alcohol, 1 pint As above. 
parting drying properties is the usual vehicle for oil-varnishes. 11. Crystal. a. Pale Canada balsam and rectified spirits of 
The veneral mode of preparation is nearly the same for all. eh bila equal parts. Used for drawings, tracing and trans- 
The oil is boiled in a sed pot in a masonry or brickwork furnace, | TT prpe 
and is gradually poured upon the gum while in a state of fusion b Mastic, 8 ounces: alcohol, 1 pint. For pencil-drawings. 
in the gum-pot, the mixture being constantly stirred during | _ 12 Flexible (also called balloon or caoutchouc varnish) a. 
the process, Brass or copper wire sieves having about 40 India-rubber, in small pieces. 1 ounces; chloroform, ether 
meshes to the inch are used for straining the ingredients. The (ashe), or bisulphide of carbon, 1 pint. Dissolved cold. 
turpentine is afterward added while hot, and thoroughly in-, & Dried white copperas and sugar of lead, each 8 ounces ; 
corporated by stirring, and the varnish strained into proper | litharge, 8 ounces; linreed-oil, 1 gallon. Boil until tg FY 
vessels, which are set by to allow it to become clarified. A | Oo! slowly, and draw off the clear portion ; if too thick, a 


moderate degree of heat only should be employed during the | drying oil. 
rocess, too great heat rendering the varnish sticky and injur- r. India-rubber, 1 ounce ; drying oil, 1 quart. Dissolve by 
a its owing properties. In preparing spirit-varnishes on a het. 


large seale, a still may be advantigeously employed. The gum | 13 Furniture. White wax, 1 part ; spirits turpentine, 4. 
and spirit are ibid: and sufficient heat apiiiad to cause a 14. Gilder’'s Pale lac, in grains, gambege, dragon's blood, 
ntle boil. The spirit which distills over is afterward com- | *Nd annotta, each a ounces; saffron,3} ounces. Each gum is 
ined with the varnish. dissolved separately in 5 pints alcohol, and the annorta and 
Subjoined are some of the recipes employed : — saffron are separately infused in a like quantity of aleohol. The 
Amr 1 a Gum anber (fused), 6 pounds; hot clarified ingredients are mixed to form any particular tint desired. 
linseed-oil, 2 gallons Boil until it st7yags well, and when some- | 15. For gun barrels Shellac, 14 ounces; dragon’s blood, 3 
what cooled add 4 gallons spirits of turpentine. To make it dry | dtms; aleohol, 1 quart. Applied after browning 
quicker, boiled oil may be used, or dryers may be added during | 16, Jac Varnish. a. § lac or shellac, 8 ounces ; alcohol 
the cooling. or gy Saige 1 quart. 
b. Amber, 4 ounces; pale boiled ofl, 1 quart. Proceed as before. | 0. Pale shellac, 5 ounces; borax, 1 ounce; water, 1 pint 
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Digest at nearly the boiling-point until dissolved, and strain. | 
Used for water-colors, inks, etc.; when dry, it is waterproof. 

e. (Larquer for brass-work, etc.) Turmeric (ground), 1 pound; 
alcohol, 2 gallons. Macerate for 1 week, strain by expression, 
and add gimboge, 1} ounces; pale shellac, } pound: gum san-_ 
darach, 3} pounds. Strain, and add turpentine-varnish, | quart. | 

Other lacquers are prepared in a similar way from alcohol | 
and shellac, a solution of the coloring ingredients, as dragon’s 
blood, gamboge, ctc., being kept on hand and added to produce 
* required tint. 

6. Mahogany. Gum animé (sorts), 8 pounds; litharge and 
sugir of lead (powdered and dried), each 4 ounces. Prepare as | 
in ‘* body ” varnish, and thin with turpentine. 

17. Mastic. Pale gum mastic, 5 pounds; pounded glass, 3 
pounds; turpentine, 2 gallons. Put in a round vessel and roll 
until dissolved. 

18. Oak or wainscot, 
pentine, 1 gallon. 

6. Add to the above 1 pint Canada balsam. 

19. Putent leather. istcoat. Pale Prussian blue (containing | 
alumina), 5 ounces; drying oil, 1 gallon. Boil to the consist- | 
ency of single size. When cold, grind with a little vegetable 
black. 2lcoat. A little more Prussian blue is added to the 
above. 3dceat. The oil is boiled until stringy, and a little 
pure Prussian blue and vegetable black are added. The last. 
coat, or finishing varnish, is similarly prepared, but contains 4 

und pure dark Prussian blue and } pound pure vegetable 

lack per gallon ; a little copal or amber varnish is often added. | 

20. Spirit. a. (Brown hard) Gum sandarach, 3 pounds; 
pale shellac or seed lac, 2 pounds; alcohol, 2 gallons. Dissolve, : 
and add turpentine-varnish, 1 quart. Agitate well, strain, al- | 
low it to stand for a month, and draw off the clear portion. 

b. (White, hard) Gum sandirach, 5 pounds: camphor, 2 | 
ounces ; coarsely pounded glis<,3 pounds; alcohol, 7 quarts. 
After straining, add 1 quart Canada balsam. 

¢ (Soft, briiliant.) Sandarach, 6 ounces; elemi, 4 ounces ; 
animé, 1 ounce; camphor, t ounce ; alcohol, 1 quart. Proceed 
as before. Gum benzoin, peni, balsam tolu, oil of laven- 
der, or essence of musk or ambergris may be added to impart 
a scent. 

21. Transfer. Mastic and sanderach, each 4 ounces. Dis- 
solve in 1 pints alcohol, and add Canada balsam, § pint. 

22. War. a. Pure white wax, 1 pound. Melt with a gentle | 
heat; add warm spirit of specific gravity 830, 1 pint. Mix | 
thoroughly, and grind to a paste on a slab with a muller, add- 
ing more spirit, as required; the paste is then made into an 
emulsion with 3} pints water in a marble mortar. Used as a 
varnish for paintings. When dry, it is equally heated by pass- 
ing a hot iron over its surface, or otherwise, and after cooling, 
is polished with a linen cloth, 

6. (For Furniture.) Wax, 5 ounces; spirits of turpentine, 1 
quart. 

23 French Polish. Gum sandarach, 14 ounces: shellac. 14 
ounces ; gum inastic, 7 ounces ; alcohol (specific gravity ,0 8295), 
7 pints. Pulverize the gums, and effect their solution by agi- 
tation, without the aid of heat. For porous woods, 7 ounces 
Venice turpentine are added. 

24. Siellac Varnish, 24 ounces sheliac, coarsely pulverized ; 
1 pint alcohol. Keepin a warm place for a few days, frequently 
shaking it until the gum is dissolved ; strain. 

25 okbinder’s Varnish. Dissolve 5 ounces shellac in 1 
quart alcohol; boila few minutes with 10 ounces of recently 
heated animal charcoal; if not then perfectly colorless, add a 
little more charcoal. When colorless, strain through silk, and 
afterward filter through blotting-paper. If wanted perfectly 
pure, strain when cold. 

26. Colored Spirit- Varnish, for coating brass and other al- 
loys. 2 parts seed lac, 4 sundarach, 4 elemi, 40 alcohol. ° 

Alcoholic solutions of gumimi-gutta, and dragon's blood, or 
fuchsin, picric acid, martins yellow, and coralline, are separate- 
ly prepared and added to the above in quantities ascertained by 
trial to impart the desired color. 

To remove the marks left by the brush, and to impart luster, 
varnish, after drying, is polished. This is effected by first rub- 
bing with powdered pumice and water, and vext with an oiled 


a, Clear pale rosin, 34 pounds; tur- 


rag and tripoli until the desired polish is produced. The sur-— 


face is afterward dried with a soft linen cloth; any greasi- 
ness is removed by means of powdered starch, and the 
process is finished by rubbing with the hand. 

Great care must be taken that the surface to which var- 
nish is applied be free from grease or smoke, which pre- 
vents all oil-varnishes from drying. 

Varnish of excellent quality was made in ancient Egypt, 
and in some cases has retained its brightness during the 
a of thirty centuries. 

hey baked their varnish on clay, with a moderate heat, 
we may suppose. It does not appear that they had any 
true glaze. That came from China many a long year after. 
See Giaze; Portsry. 

The Chinese are said to make varnish by beating to- 
gether fresh blood with quicklime, which is extensively 
used as a coating for wooden articles which they wish , 
to make enmpletely water-tight. Von Scherzer, who (7 


| such length as to balance 


over Siberia to St. Petersburg and back, were still sound and 
perfectly water-tight. Even baskets of straw used for the trans- 
portation of oils are made fit for the by means of this 
varnish. Pasteboard coated with it becomes, both in appear- 
ance and firmness, like wood. Articles requiring to be abso- 
lutely impervious are varnished twice, or at the most three 
times, by the Chinese. 

See also LACQUER. 

Var'nish-ing. (Photography.) The pes 
of a finished photographic negative by flooding it 
with a solution of resin in alcohol or benzole, where- 
by it receives a hard, glossy surface, and is able to 
stand the wear and tear of printing. 

Var'nish-lens. A small lens made by putting 
a drop of copal on a flat piece of oiled glars. It con- 
geals into a plano-convex lens. 

Vase. A large cup or open-mouthed jar, with 
handles. 

The ample variety of Egyptian forms may be understood 
when it is said that the modern teapot form, the large oil-jar, 
the China vase, the common pitcher, the water-ewer, the ale and 
wine glasses, the flower-glasses, the drinking-goblet, the beaker, 
and the bowl are all to be seen iu Egyptian paintings. Analysis 
and observation prove that the Etruscan and Canipanian pot- 
tery inciuded most kinds now known, including porcelain, and 
that they bad glazes of glass, lead, and salt. Of the Athenian 
vases some are fluted, some of a jet black, and others a bright 
red. The Corinthians had a heavy coarse black ware. That 
of Athens was the lightest and most elegant, that of Sicyon the 
brightest and most ancient. The Greeks had also pink vases 
with black silhouettes. 

The Barberini or Portland vase is the largest and best pre- 
served speciinen of ancient paste glass. The figures represent 
the nuptials of Thetis and Peleus. 

For a treatise on vases, see Fosbroke’s “ Encyclopedia of 
Antiquities,’’ 1. 283 - 243. e 
Ey also Rawlinson’s ‘‘ Five Great Empires,’’ Vol. I. 889 - 


Vat. A wooden tub; used for many purposes, 
such as for mash, wash, hop-liquor, in brewing and 
distilling. Also known as a back. 

As a mere storage vessel, it is a CISTERN or TANK 
(which see). 

Also used in many chemical and manufacturing 
operations in which the substances used are boiled, 
soaked, steeped, lixiviated, elutriated, etc. See 
STARCH ; TANNING ; etc. 

A vessel used 
in the wet treat- 
ment of ores. 


Fig. 6911. 
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In Fig. 6911, the tail- & 
ings pass through the 
perforated bottom of the 
mixing-hopper, and de- 
scend through a pipe of 
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the mercury in a retort 
connected with the open 
vat into which the tail- 
ings discharge. Within 
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Amalgamating - Vat. 


VAULT. 


the vat is a series of horizontal and vertical concentric per- 
forated copper partitions, which force the contents to take a 
devious course. The vat and retort are surrounded by steam- 
jackets. The fumes of mercury are injected into the descend- 
ing body of the tailings within the pipe. 

Vault. (Architecture.) A passage or room with 
an arched ceiling. An extended arch covering an 
apartment. 

Vaults are cylindrical, 
coved, or groined. 

1. A cylindrical vault 
has a semicircular arch (a). 

2. A coved vault has an 
arch which springs from 
all sides of its plan (0). 

3. A groined arch is one 
formed by two intersecting 
vaults (c, Roman groined | 
vault ; d, Gothic groined | 
vault). 


The pavement-sidewalks of cities are, to a large extent, 
used as coal-cellars. Fig. 6913 shows a garbage-box set within 


Fig. 6913. ‘ ce 
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City Vault, with Coal-Chute and Garbage- Boz. 


~~ Mi pipe 


a pitin the sidewalk. The cover of the pit is a lid, and the floor 
is hinged, so that it may be opened when delivering coals into 
the vault. 


Vault-cov’er. 
pavement. The hole may have a movable 
cover, to be 


Fig. 6914. removed, as 

or 777 when coalis 

Pos “-% to be emp- 
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i) foec¢e vault; or it 


ve & may be for 
light or ventilation, or 
both. 
Fig. 6915 is a vault-cover with glass bull’s-eyes or prisms. 
Between the lights of Fig 6916 are congeries of pyramidal 
elevations, whose intervening depressions drain into gutters in 
the belly of each cor- 


Coal- Hole Cover. 


Fig. 6915 rugation. 
Vault/ing. 
>Vaultings, or 


arched roofs, are | 
supported by 
ribs or groins, 
oftenintersect- 
ing each other, meeting in a boss in the center, 
and frequently springing from corbels, brackets, 
etc. 

Vault/ing-horse. A wooden horse in a gym- 
nasium, for practice in vaulting. Mentioned by 
Vegetius ; common in ancient times. 

Vault-light. A cover for a pavement coal- 
hole, or a section of sidewalk ; partially glazed, 
to illuminate the vault beneath. 


In Fig. 6917, the glass panels in the vault-cover have a 
groove upper surface and an under surface composed of a 
series of rounded parallel ridges of unequal depth, with in- 
tervening rounded valleys. 


Vault- Cover. 
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| in which the v 
A lid over a hole through a 


Fig. 6919. 


VEGETABLE-EXTRACTS APPARATUS. 


Vault - Cover. 
In Fig. 6918, the inverted metallic girders have intervening 


covered with strips 


elongated glasses, the lines of junction mile 3 = 
place. 


to exclude moisture and secure the glasses in 


Fig 6917. 


In McCormack’s, the sections of the circular vault-cover are 
alternately open and glazed with lenses. The cover is adjust- 
able above a lower circle, partly glazed and partly open, 80 as 
to bring the light sections into coincidence and leave ventilat- 
ing openings, or close the latter. 


V-bob. A form of bell-crank, used to change the 
direction of motion, as the horizontal motion of the 
cross-head of a steam-engine. to the vertical motion 
of a pump-rod working in a mine-shaft. 

V-croze. (Coopering.) One formed for cutting 
an angular heading-groove. 

Vec'tis. (Suryical.) An obstetric lever. 

Veg'/e-ta-ble-chop'per. One for cutting roots, 
etc., for stock. 

Fig. 6920 consists of a row of blades on the under side of a 
vertically oscillating lever. The knives are bolted to a plate 
which is secured to the lever, and work intoa segmental ap be 

table or meat is placed. A spring beneath 


lever raises the knives, which have a length nearly equal to the 
width of the trough in which they operate. 


Fig. 6918. 


Vault- Light. 


Veg'e-ta-ble-cut’ter. One for slicing or chop- 
ing roots or leaves, as potatoes, cabbage, etc. See 
{OOT-CUTTER ; etc. 

Veg'e-ta-ble-ex’'tracts Ap’pa-ra'tus. This 
apparatus consists of means for partial grinding and 
then Loiling or steaming the materials to extract the 
juices ; followed by presses for separating the liquid 
from the fibrous and cellular portions of the plant. 


Sometimes a common boiler is used to condense the liquid and 
bring the extract to the desired consistence ; but in order to 
avoid the destruction or modification of some juices 
it becomes neces- 
stry otrert them Fig. 6920. 
ata lower temper- 
ature, which 


Vegetable - Chopper 


VEGETABLE-FLANNEL. 


done by means of a Vacuum-PaN (which see). This ingenious 
device has attained its prin- 
cipal celebrity in boiling 
the juice of the sugar-cane, 
but is not unknown iu the 
laboratory. Its essential 
principle consists 1u with- 
drawing a portion of the 
atmospheric pressure, 80 
as to lower the boiling- 
point. 


flan’nel. A 
made of a fine fiber 
obtained from the 
leaves of the Pinus 
sylvestris. Pine-wool. 

Veg’e-ta-ble- 
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Vegie-ta-ble-| 
fabric | 


VEHICLE. 


‘kraut consists of a table with several blades inserted 
_ over oblique slits in the table, and projecting eur 
| above its general surface. The pith of the stal 
‘having been removed by a scoop or suitable kuife, 
_the cabbage-head is pushed back and torth over the 
‘knives, the shreds falling through the slits in the 
table into the tub below. The cut cabbage is salted 
| down and seasoned. See also RoOT-CUTTER. 
Fig 6923 isa smaller houschold implement, for slicing cu- 
| cumbers, potatoes, apples, ctc. 
_ Fig. 6924 is a machine jn which the vegetables are advanced 
by a weighted follower against a series of knives in a wheel 
' which is rotated in a plane at right angles to the root-trough. 
| See also VEGETABLE-CUTTER ; ROOT-CUTTER. 
Veg'e-ta-ble-wash’er. Sce RooT-wWAsHER, 
| page 1976. 


grater. A machine Velhi-cle. A car or other conveyance, See un- 
for pulping roots or der the following heads : — 
leaves. Varieties of Vehicles. 
Fig. 6921 is for cutting | Accelerator. F ; 
or grating. The vegetable | Ambulance. Gis 
Vegetable Slicer and Grater. in the hopper is exposed to | Army-wagon. Gill. 
the action of the knives on | Artillery-carriage. Ginny-carriage. 
the inner rotary cone; the knives are adjusted to regulate the : Barouche. Gladstone. 
thickness of the slices. A grating-cone may be rubstituted for Barrow. Glnss-carriage 
the cutting-cone. See | Rasket-carriage. Glass-coach. 
Fig. 6922. also RooT-GRINDER, page . Basterna. Go-cart. 
- 1976. pecan: ‘a Gun-carriage 
: Ve g'e-ta-ble- Bathing-machine. Hack. 
Battery-forge. Hack-barrow. 
. i/vo-ry. The nut | Battery-wagon. Hackery. 
ee of a species of South | Berlin. Hackney -coach, 
"er =} American palm (the | sth ad ripen 
pf . and-car. 
[=| Phyltelephus macro- | Boat.car. Hand-cart. 
carpa), much used | Bob-sled. Hansom. 
Ss in turnery. The earns in Ores 
a ni ooby-hu orse-litter. 
; nuts are known ur Booby-hutch. Hose carriage. 
Sauerkraut- Machine. commerce as Corosso | Break. Hose-reel. 
nuts. Brett. Ice-boat. 
Veg'e-ia-ble-parch’/ment. A substance pro- | Brick track. Ice-carriage. 
duced by immersing unsized paper in sulphuric | Britzska. Jce-chatr. 
y 8 sized pa} : I Brougham. Jaupting-car. 
ere acid diluted with aboutone | Buck-wagon. Jumper. 
Big. 6923. # half its volume of water. | Buggy. Jump-seat. 
. es tid j l- Cab. Kellach. 
— | = Remaining acid is neutral- | Gaprotet Kibitke 
% ‘ ay | closes the pores of the oo ae Ree 
‘a. , ‘ A +] Ss amion. ndaulet. 
i) paper, producing e aa Car (varieties ; see Ca). Liquid-manure cart. 
ently a change In 1tS | Caravan. Litter. 
molecular constitution | Cariole. Locomotive-chair. 
without chemical altera- eae Flay 
p tion, and the product | Carryall. Lumber-wagon. 
| yy, » closely resembles animal | Cart. Mail-coach. 
(=a a ee parchment both in its ! Casemate-truck. Manumotor. 
aaa sappearance and properties. erie oan Nine 
Vegetable- Slicer. Papyrine. SEE PARCH- Chaise-cart, Noddy. 
MENT-PAPER. | Chariot. Omnibus. 
Chariotee. Outaide-car. 
Mr. Colin Campbell treats the paper with a strong solution of ; . 
alum, and dries it thoroughly, before dipping in the acid The | Child's carriage. eae uin. 
alum prevents /arence. erambulator. 
» Fig. 6924. the action of , Coach. Petroleum-cart. 
the acid from | cuss Ah 
. bei i ‘ Coupé. entum. 

A as aa - Curricle, Pony -chaise. 
renders the Cutter. Post-chaise. 
whole opera- : Railway -car. 
tion more man-— Maeda lds Shines Dias 

ble. Paper Dennet. volving car. 
which hasbeen Diligence Road-locomotive. 
N printed on can Dog-cart ee 
: be converted into vegetable- Prag. Sed ng-carriage. 
N parchment if treated in this Dray. ae 
y way. He proposes to make Droitska. anes 
y rehment-paper in endless Drosky. hg 
/ engths by connecting the . Dummy-car. leigh. 
y alum and sulphuric-acid Dumping-ar. Sling-cart. 
A iaserscveservassesegeseee, bath with the r-ma- Dumping-cart. Sociable. 
vy “ pape Dumping-sled Spring-wagon 
. chine. iiicas ° 
Dumping-wagon. ‘ 
Veg'e-ta-ble -sli’!- Eartees: tole 
ne- acre. - -ca . 
cer. The German in-| pe cela Street-eprinkling cart. 
strument for cutting | ricat, Stretcher. 
Vegetable- Slicer. cabbage-heads for sauer- | Fly. Sulky. 
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Tender. Velocipede. | Tongue-chains, Wagon-hammer. 
Tilbury. Victoria. | Top-block. Waygon-jack. 
Tim-whiskey. Vis-a-vis. T-plate. Wagon. lock. 
Tip-sled. Wagon. Trace-hook. Wayon-seat. 
Tr.un. Wayonette. Treble-tree. Woagon-spring. 
Trench-cart. Wain. Tree. Wugon-tongue supporter. 
Tree-remover, Water-barrow. Tree-coupling. Walking-vehicle, 
Trolley. Wheelbarrow, Tree-irons. Wheel. 
Truck. Wheel-chair. Turning-plate. Wheel wright’s tools (see Woop= 
Tumbril Wind-car. Unloading attachment for WORKING TOOLS, etc. ). 
Van. wagons. Whiffietree. 

See also Tools, Appliances, and Parts of Vehicles. Wagon-brake. Whip socket. 
Arm Hobby. a Sauget ae Yoke. 
Axle. Hold-back hook. Wagon-duusping. 
Axle-adjuster. Hood. Vein. (AMining.) a. A lead or lode of ore-bear- 
Axle-urin, Ivou-quarter. ing rock, alive or dead; that is, containing ore or 
Axle-box. Hounds. 
Axle-clamp. Hub. not. ; : 
Axle-clip. Hub-borer. b. A seam of metalliferous matter filling up a for- 
Axle-coupling. Imperial. mer fissure in ruck. 
Axie-yage. Journal-box. 
Axle-yuard, Kingbolt. When the vein is straight and uniform, ft is called regular ; 
Axte-hook. Knee. when it swells and contracts, it is called a pipe-vein. Such en- 
Axle-lathe. Lizy-back. Jargements are bunches. 
Axle-lubricator. Limber. Smail veins passing off from the ore to the rock are called 
Axie-nut. Linch-pin. strings; when very small, threads. 


Axle-setting machine. 
Axle-skein. 
Axle-telescope. 
Axie-tree. 

Boly. 

Body-loop. 

Bolster. 

Bolter coupling. 
Bolster-plate. 


Box-axle. 

Bruce. 
Bracing-chain. 
Brake. 
Breeching-hook. 
Bugy-top. 
Bushing. 
Butting-ring. 
Cab. 


Calash-top. 

Carriaye-bolt. 

Carriaze-coupling. 

Carri ige-guard. 

Carriaze-jack. 

Carriage-lock. 

Carriage maker's tools (see 
Woop-worRKIN@ TOOLS, ete. ). 

Carri ige-sent. 

Carriage-shackle. 

Carrisge-spring. 

Carriage-step. 

Carriaze-top. 

Carriae- wheel. 

Cart-ladder. 

Circle. 

Clip. 

Clout. 

Compound axle 

Coupiing-pin. 

Coupling-pole, 

Cu_too-plate. 

C-spring. 

De‘aching horses from vehicles. 

Dickey. 

Dix. 

Double-tree, 

Draft-bar. 

Drag. 

Dress-guard. 

Dulecdye. 

Eq ualizing-bar. 

Evener 

Farv-box, 

Fclloe. 

Felloc-boring machine. 

Felloe-coupling. 

Felloe-dressing machine, 

Fclloc-:awing machine. 

Fif:h wheel. 

Foos-jron. 

Fore-carriage. 

Futcuell, 

Gather. 

Gear. 

Hammer-cloth. 

Hay-rack. 

Head-block. 

Hind carriage. 


Loop. 
Loop-holder. 
Nave. 
Neck-yoke. 


’ Perch. 


Prop-joint, 

ve. 
Reach. 
Rein-holder. 
Rubber. 
Rub-iron. 
Runner. 
Running-gear. 
Sand-board. 
Shaft. 
Shifting-rail. 
Shoe. 
Single-tree. 
Single-tree hook. 
Skein. 
Skid. 
Slat. 
Slat-iron. 
Sled- brake. 
Sled-knee. 
Sicd-runner. 
Sled-truck. 
Sleigh-bell. 
Sleizh-brake. 
Sleigh-runner. 
Sleigh-shoe. 
Slider. 
Sloates. 
Sole. 
Spindle. 
Splash-board. 
Splinter-bar. 
Spoke. 
Spreader. 
Spring-bar. 
Spring-head. 
Spring-seat, 
Standord. 
Stay-chain. 
Stem. 
Step. 
Step-cover. 
Straddling-spokes. 
Strake. 
Stretcher. 
Swing. 
Swingle-tree. 
Tail-board. 
Thill. 
Thill-coupling. 
Thill-jack. 
Thimble-skein. 
Thorough-brace. 
Tilt. 
Tire. 
Tire-bender. 
Tire-heater. 
Tire-shrinker. 
Tongue. 


Veina of ore are classified under specific names, which vary 
in different localities. The following is a reasonably good 
scheme : — 

1. Rake-vein; one commencing at the surface and proceed- 
ing downward in a more or Jess vertical direction. The s/ope is 
the Aade or Acading of the vein. The line of direction is the 
bearing. 

2. Pipe-vein; an irregular, continuous body of ore, usually 
conformable to the strata between which it is insinuated. Its 
working forms an {irregular cavern. 

8. Flat or dilated vein; an extended layer of ore of varying 
thickness, lying between two atrata, 

4. Intriaced vein; having a lode, with a number of ramify- 
ing branches; the latter are known as side-todes, feeders, 
branches 

Ore in masses is known as nests, concretions, nodules, bunches. 

Nests ure friable masses in pockets. 

Conrretions are kidney-shaped or tuberous. 

Nodules are round, avd frequently encrusted. 

Bunches are masses of ore, surrounded by carthy minerals. 

Disseminated metailiferous matter is dispersed in crystals, 
scales, globules, etc., in a large mass, 


Vein'stone. (Aining.) The gangue or matrix 
of the ore. The reinstone frequently consists of crys- 
talized silica, fluor spar, or carbonate of lime. 

Ve-linche’. Sometimes called a thief-tube. A 
tube open at both ends, the lower orifice be- 
ing so contracted that while the finger is Fig. 6926. 
clused upon the upper end, liquid will not 9 
issue fromthe lower. It is used in obtaining © 
samples or small quantities of liquids from 
casks. Also known as a sampling-tube, or 
sampler. 


The sucking-tube, or monkey-pump, as sailors call 
it, is a straw or quill introduced through a gimlet- 
hole {nto a barrel, to draw the liquid therefrom. A 
rye straw applicd toa barrel of sweet cider is a fa- 
miliar and agreeable illustration. It has also the 
merit — though it needs no extraneous recommenda- Velinche. 
tion — of heing at least as old as Xenophon, who de- 
scribes this mode of pilfering from the wine-jars of Armenia. 


Vellum. A fine parchment made of calf-skin. 
The skins are limed, shaved, washed, stretched, 
scraped, and rubbed down with pumice-stone. 

Vel’o-cim’e-ter. A measurer of speed. An 
odometer is ordinarily a measurer of distance, but by 
combining the element of time, it may become a 
velocimeter, 

1. (Nautical.) The name is usually applied to 
the marine log, or speed-measurer. There are several 
ditferent types, 

a. Pitot's tube (see Metcalf's patent, No. 92,078, 
June 29, 1869) ; Elliott's tachometer, July 28, 1874. 
See also Fig. 1568, page 661. The principle is simi- 
lar to the Lind anemometer, Fig. 205, page 99; the 
latter measures the speed, or force rather, of a cur- 
rent of air. 

2 He rotary-pump principle. Walker, No. 68,265, 
of 1867. 
c. The log. A chip on the end of the log-line or 
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train of wheels to register revolutions and conse- |, The bicycle, patented in England by Johnson, was said to 


. re sr have been invented in Baden. Known in England as a Acbby. 
ea length of line out. Hotchkiss, No. 45,042, Subsequently, the bicycle, propelled by treadles operatin 


ovember 15, 1864; Lozier, No, 41,932, March 15, | cranks on the axles of the front wheel, and which created suc 
1864; Barnaré, No. 93,513, August 10, 1869. See | furore some six or eight years since, was introduced from 
Loo ba re aan cae ta 
velocipede by McKenzie, as early as ; while the Fren 
d. Vanes actuated by current. St. John, No. | picycie of Lallemunt was patented in this country in 1866. 
8,085, May 13, 1851; Pierce, No, 128,324, June agents coir eae ye aa F pkcioheepsies slower, forming 
25, 1872 the subjects of patents, a list of some of which is appended. 
° . The s attained by the swifter kinds of veloci Tages 
e. A flap-valve opening against the current, and | gom he 13 miles an hour; 50 miles in Ager aap at- 
oscillated on its axis with a force proportionate to | tained without the rider alighting from his vehicle; 123 miles 


the speed of the vessel, actuating a rod and a pointer | within 24 hours has been cars Ba one oceaslon, a 
onadial. Walker, No. 14,328, February 26, 1856; Fig. 6927 “a Pa range Moet taza ote 
Hinman and Tournier, No. 17,349, May 19, 1857; Z ™ a a oary gagged oe Sages 
Thompson, No. 14,035, January 1, 1856. | 


rived at Paris in time for 
dinner ; the distance is 85 

A velocimeter, Vitruvius says (50 B.c.), was used by the : 
ancients, and useful in his own time for indicating the Histerins miles, and the rate of travel, 
traveled by sea and by land. The device for attachment to a 
land-carriage is described under ODOMETER (which see) 

In navigation, an uxle was placed athwart the vessel, having 
at each end a paddle-wheel four feet in diameter, which dipped 
into the water and was rotated by the motion of tne vessel. That 
part of the axle within the vessel had a wheel with a single 
tooth standing out beyond its face, at which place a box was 
fixed with a wheel insite it having 400 teeth corresponding to 
the single tooth of the before-mentioned wheel. On the side of 
the spur-wheel was another tooth, which at each revolution 
acted upon a horizontal wheel provided with balls, which, as 
they reached a channel, were dropped into a brazen vase, aud 
made a sound, thus indica.ing by sound and by the number of 
balls dropped the number of Roman miles traveled. Four hun- 
dred revolutions of the paddles, 4 feet in diameter, was consid- 
ered equal to 5,000 feet, —a Roman mile. exclusive of stoppages, was between 10 and 11 miles an hour, 

In Walker's apparatus for indicating the speed of vessels, the | Grades exceeding 1 in 25 are said to be impracticable to the 
resistance of the water on the circumferential vanes causes the  ve!ocipede, and the rider in this case must disinount and lead 
spindle to rotate, and motion is communicated, by means of a | his factitious steed, which, however, displays great docility on 
worm-screw and pinion, to a train of wheels and indicator- | such occasions. 
hands within the cylinder, whereby the number of revolutions | Fig 6926, from Stewart's ‘Anecdotes of the Steam-Engine,” 
of the cylinder is registered, and the speed of the vessel ap- published in 1829, illustrates a sort of steam-monocycle; the 
proximately determined. mode of propulsion is 


‘ . . t , obvious. 
2. (Machinery.) Poncelet’s velocimeter, for meas- mig, 6027 ts the bicycle 


uring the speed of machinery, etc., consists of a cir- | of the Baron de Drais, 

cular disk which is covered with card or paper, and | 28 improved in England (4 
oe : . by Louis Gompertz, 

caused to rotate with a uniform velocity by means : 

. ‘ “aP A : shown in the Repertory 
of clock-work, while a pencil receiving its motion of Arts in 1821 It is 
from that of the ohject whose specd is to be meas- | propelled by aseg- 
ured describes a curve upon the paper, varying ac- ment rack gearing 

. ‘ ; Ra ae in a pinion on the 
cording to the varying velocity of the object. See 


| 
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driving-wheel and | 
also SPEED-GAGE; SPEED-MEASURER; SPEED-RE- | operated by ahan- || 
CORDER ; SPEED-INDICATOR. die in front of the \\ 2 


° ‘ , b 
3. Apparatus for measuring rate of motion of can- x bor citcnats: 


non-balls. See KELeECTRO-BALLISTIC APPARATUS ;/| ly touching the 


BALLIsTic PENDULUM ; CHRONOGRAPH. ground. 
Mc Kenzie’s “can- 


F i ‘ , 
Ve-loc'i-pede. A i ies of carriage impelled | tering propeller ” (Fig. 6928), patent, 1864,embraces “‘ a cranked 
by the rider. Blanchard and Magurier’s velocipede | axle, arms and foot rest, so arranged that power applied by the 
was described in the ‘‘Journal de Paris,’ 1799. * id role ere give ree to iat cai 

e vehicle. s, of course, wo g. j 
Known as the accelerator, 1819. | front wheels, but the mode of propul- 5 

At the beginning of the century it was called a “ dandy | sion is the same as in Lallemant’s and 
horse *'; this was operated by the thrust of the feet on the other more recent bicycles. 

und. That of the Baron de Drais, invented at Mannheim, | _ Fig. 6929 is also driven by the feet. 
817, bad but two wheels, and was moved by the thrust of the. The rear axle is in two parts, the inner 
feet on the ground. Subsequently those driven by a crank , ends of each formed into toothed eg- 
movement connected with the wheels and operated by the | ments which engage a small gear in a 
hands through the medium of cranks or wheels were intro- | box, to which they and the reach are 
duced. pivoted. The end of the reach is also 
a toothed segment engaging with the 
small gear. The inclination of the 
rider’s body when turning a curve 
partly rotates the gear. elevating one 
and depressing the other axle, thus 
inclining the wheels toward the cen- 
ter of the curve and facilitating the 
turning. 

In Fig. 6930, the driving- 
wheel is operated by hand- 
eranks. To the stirrups for 
the rider’s feet are attached 
cords leading to the two rear 
wheels, by which the machine 


is steered. Velocipede. 
Pickering’s (Fig. 6931) is a 
— "1K .-——, bicyele. The tiller is sufficiently elevated to permit a perfectly 
= 0 a upright position in riding. The stirrups or crank-pedals are 
x? Ne ail three-sided, and turn on the crank-pins, so that the pressure of 
eet ee _ the foot always brings one of the three sides Into proper po- 
— | sition, and are so shaped as to be operated by the fore part of 


Steam- Monocycle. | the foot, bringing the ankle-joint into play and relieving the knee. 


Yiaitized by NAIVIV 


VELOCIPEDE, 2698 
Rn ee 
Fig. 6930. In Fig. 6932, the small rear 


Wheel is only used 4s & point 
ofsupport for the reach and for 
a friction-wheel]. The driving- 
wheel, which is also the steer- 
ing-wheel, is worked, not by 
direct connection of the feet 
with the treadles, but by the 
hands and feet, both through 
the medium of Connecting-rods 
between the cranks and 
a walking-beam. The 
reach is so hinged that | 
the wheel ma 
be brought di- 
rectly under the | 
seat for attain- 
ing great Speeds 
ou level ground, 


tee ——— 8 


a elocipede. 


or thrown forward when descending a slope, A pivotal arrange- 
Ment permits of guiding the wheels to the right or left. 


Fig. 6931. 


In Fig. 6933, the rear seat | 
may be used either as a side- 
saddle for ladies or as an 
ordinary seat for gentlemen, 
both riders assisting in the 
propulsion. | 
The monocycle (Fig. 
6934) is propelled by 


See one 
Bicycle. 


Pickering’s 


a hand-wheel, from which belts or ropes pass around pulleys on 

the axis of the main wheel, 
Fig. 6932. and thence around the axis of | 

. the small Wheel, seen beneath 

the rider, which acts by fric- 

tion. The small pulleys, at- 

tached toarms emanating from 

the axis of the main Wheel, 
Serve as guides to keep the | 
driving-mechanism in place. 
The Steering is effected either | 
by inclining the body to one 

side or by touching a foot 
AY }/ ae 


¢ 


No. 
to the yround. 

Fig. 6935 | 
represents an | 19,092, 


driving -whee] | 35.160. 
in front, and 41,310 
two runners | ia tee 

t OB, 
attached 47290 


Bicyele. 
the bottom of the reach behind. 


‘ 
Fig. 6936 illustrates a water-velocipede. The main wheel, | 53,209 
which the driver - 54,207. 
bestrides, passing 
through a casing 
below, is the means 


ice-velocipede | 30,192. 
Ithasaspiked | 35,583. 


VELOCIPEDE, 


Monocycle. 


of propulsion. The rudder is operated by two cords 
from the Sleering-bar beneath pulleys on each side to dorat 
der-head. 


Fig. 6935. 


Patents on Velocipedes from 1819 to 1868 


Name 
WK. CaPRpOW 5 devs ocd oxcce June 26. 1819. 
SF PORREEs eeccstineasc ical se, November 21, 1825. 
Sie RUMMY bh sSciwesn saute tae A January 12, 1858, 
Be WMP es cuicradacyalscre October 2 1860. 
AY OY ibn4's seich'acSncerc ens une 17, 1862. 
et DOOR os wenn Ged daxmere it ok) August 12, 1892 
Pr. OW, PRORPING 6 ido ciats Jcces Januar 19, 1864. 
FONE 6 cs nagar ca ks “eptember 13, 1864. 
If. A. Reynolds. ttt teeeseees... March , 1865, 
WF MEMORY 5 46542 se on egies April 11, 1865. 
os SH PRU cuerccs aoerh car arch 13, 1866, 
H. A. Reynolds pril 1866. 


iaieenhy Google 


VELOUR. 
No. Name. Date. 

69,915. P. Lallemant...... seiaeas .-e» November 20, 1866. 
64,416. F.G. Hoeppner ................ May 7, 1887. 
FL D8l).. Cs Ad WSY cas caseneekxenneess November 26, 1867. 
71,532. CC. A. Way...... 0. cee eee errs November 26, 1567. 
78,929. M. Newman..............e0000- January = 7, 1868 
74,958. L. Deroyier ........ 0. ce cee eee February 4, 1858 
76,538l. W.G Crosaley...... ccc cece eee March 17, 18458 
77,473. O. F. Gleason oo... ccc cece eee May 6, 1568 
19,5338. B.P Crandall .............00008 July 7, 1858. 
79. 354. Hanlon Brothers ............006. July 7, Ls. 
80,425. LL A. Reynolds ................ July 28, 1868. 
81,603. A. Christian .........0....00 008 September 1, 1338. 
82,319. D Hunt, Jr...ccecscerscevcsens September 22, 1868. 
83.085 C.K. Bradford ............006-5 October = 18, 1868, 
83,505. CIN. Cutter oo... cece cee eee November 8, 1868. 
84,133. KE. H.W Blake...............6. November 17, 1868. 
85.337. 8. M Skidmore........... eerie December 29, 1868. 
85,51, GS A Wood........e cece ccee cece December 29, 1868. 

Ve-lour’. A hatter’s lustering and smoothing 
pad of silk or plush ; from vel/vur, Fr. Also called 
dure. 

Ve-lours’. A fabric for upholstering, carpentry, 
etc. It is a velvet or plush, partly of linen and 


partly of double cotton warps with mohair yarn weft. 

Vel’vet. (Fubric.) A silk fabric in which the 
warp is passed over wires so as to make a row of 
loops which project from the backing, and are thus 
left: by wislideawin the wire for an wneut or pile 
ve'vel; but are sat by a knife to make a cud velvet. 


Mentioned in Joinville and in the will of Richard II. Called, 
anciently, rellet. 
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VENEER-CUTTER. 


tool-chest and the square. A man is engaged in grinding some- 
thing on a slab, and another is spreading something on a board 
which is thought to be glue, for several reasons: it is kept hot 
on the fire; it is abowa la connection with joining two slabs of 
wood ; and a piece of something is represented just by, which 
has an irregular edge, supposed to repregent the concave fracture 
of a piece of glue. ‘This was their systematic mode of repre- 
senting any branch of industry: the material, its shaping, and 
the tools and articles euiployed. 

Of the flexible beech veneers used In the construction of 
boxes and desks, Pliny sayk that the tuberosities and knots 
which gave the circular figures and wavy lines to the citrus, 
terebintb, palm, holly, box, maple, etc., gave them value for 
covering wood whose grain had not these variegations, Covering 
common wood with thin veneers of a higher priced wood, and 
subsequently with lamins of horn, ivory, and tortoise-shell, 
was ulso practiced in his day. He speaks with disgust of the 
‘* monstrous invention of paint and dyes which were applied to 
the woods and venecrs to imitate other woods or give the ap- 
pearance of the grain of wood to ivory,’ etc. 

Veneers are attached either by the hasnmer or by the caul. 
The former is more readily and generally applicable to small 
works. The back of the veneer and the surface to which it is 
to be applied are coated with a thin glue or a atiff size, the sur- 
face is then warmed, and the face of the veneer having been 
coated with glue and warmed, it {s applied to the surface, and 
the hammer (kce VENEERING-HAMMER) 18 drawn across it with a 
wriggling motion, forcing the NMquid glue out at the edges. 
Where the two pieces to be united are large, several hands are 
employed in this operation. 

Cauls are plates or Sana irae a to the shape of the surface, 
either flat or curved, to which the veneer js to be applied. 
They are held to the work by clampa operated by acrews, and, 
together with the veneer, are heated previous to being applied. 
Their operation in effecting a perfect union between the two 
surfaces is more effectual than that of the hammer. Previous 


‘“‘There bought velvett for a coat and camelott for a cloak , to gluing, both surfaces of the veneer and the surface to which 


for myself.’’ — Pepys's Diary, 1666. 
Vel-vet-een’. 
cotton. 


It differs from velvet only in respect of the 


material. When it has a twilled back it is called 
Genor. 
Vel’vet-loom. A pile-fabric loom. 


Vel'vet-pa’per. all- paper printed with glue 
and dusted with shearings of cloth or flock. 

It was invented by Lanyer, who obtained an English patent 
in 1634. He employed shearings of wool, silk, and other ma- 
terials upon backings of paper, cloth, silk, cotton, and leather. 
See WALL-PAPER. 

Vel'vet-pile Car'pet. A carpet made in the 
same manner as Brussels carpet, except that the 
wire, over which the loops of the worsted yarn are 
made, is of a flattened form, and has a grooved upper 
surface, which acts as a director for the knife by 
which the series of loops is-cut. The carpet is known 
as Wilton carpet. See BrusskEis CARPET. 

Vel'vet-tree. (Pudd/ing.) The point where 
the «raft from the neck of the furnace is turned up- 
ward into the stack. 

Vend. (Mining.) The whole quantity of coal 
sent from a colliery. 

Ve-neer’. 1. (Wood-working.) A thin slip of 
wood or ivory glued or cemented to a piece of other 
material, and forming an ornamental covering there- 
for. 

The practice of veneering is very generally applied to furni- 
ture ; common woods, such as pine, being thus caused to assume 
the exterior appearance of rosewood or mahogany. 

That this art was practiced by the Egyptians, the tombs of 
Thebes will verify. Wilkinson identifics it as of the date of 
Thothmes III., whom he considera the Pharaoh of the Exodus, 
and who was heavily in the brick business. Bricks with his 
stamp are more numerous in Egypt than those with any one 


other pronomen. 
In the annexed cut, we see a man fitting a piece of red wood 


(Fubric.) A cut-piled fabric of | perpendicular iron full 


it jae to be applied are 
scratched over with a 


of sinall grooves, called 
the toothing-plane, im- 
parting to them a 
roughness, termed the 


Veneer-Bending Machine. 


tooth or key, which causes the glue to hold. 

A veneer of ivory, 41 feet long and 14 inches wide, was shown 
at the London Exhibition, 1851. It was sawn from a rotating 
block, forming a spiral ribbon, which was then flattened. 

ae method originated in Russia, and was first applied to 
wood. 


Ve-neer'-bend'ing. Fig. 6938 illustrates a ma- 
chine for applying veneers with an equal and uni- 
form pressure to curved and other surfaces. 


It consists of a trough a, provided with a top db of flexible 
and water-proof materia!. The trough js filled with warm water 
through the funnel and pipe c, provided with a atop-cock, and 
has a pipe d through which hydraulic pressure is applied by a 
force-pump or otherwise, lifting the flexible top, which, acting 

against the thin veneer, forces it 

Fig. 6939. to conform to the shape of an 

object ¢ to which it is applied ; 
this is prevented from rising b 
the plate f, through whic 

screws pase that secure the flexi- 


to a plank of yellow wood ; at least they are so colored in the | 
original. He has stuck hisadse into a block of the same yellow | 
wood, probably sycamore, and in his vicinity are shown his | 


“WE 
WEN 


Seib’s Veneer - Outter. 
ble cover and prevent its edges from rising. A cock g serves 


to empty the trough. 
| Ve-neer’-cut’ter. Fig. 6939 is the Seib veneer- 


Venecring in Egypt, 1490 B. 0. 


VENEER-CUTTING MACHINE. 
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VENEERING-HAMMER. 


cutter ; the veneer is cut from a semicylindrical log. 
Fig. 6940 is another 
form, in which it is cut 
from a cylindrival log, 
making a continuous 
veneer, as in some other 
of the machines illus- 
trated. 
Ve-neer’-cut’ting 
Ma-chine’. 
A machine for 
culling ve- 
neers from 
the log or 
block; as dis- 
tinct from 
sawing. 

In Humphrey’s machine (Fig. 6941), the cutter, a long thin 
blade the whole width of the veneer to be cut, is slightly in- 
cline from the perpendicular. The block is first turned to a 


cylindrical form, and is clamped so as to receive a rotary mo- 
on, A presser-roller acts against the wood in advance of the 


Fig. 6940. 


Seib’s Veneer- Cutter. 


Fig. 6941. 


Vencer-Cutting Machine. 


knife and removes the veneer. The knife is secured to a car- 
riage, which hasa progressive forward motion toward the center 
of the block, and cuts a continuous veneer. The distance be- 
tween the roller and knife is adjustable to regulate the thickness 
of the slip. 

Scedman‘’s (Fig. 6942) is designed for cutting a continuour 
strip from a circular block of wood or ivory, which is held be- 
tween two revolving inandrels on a carriage, which has an in- 
termittent upward feed previous to each successive cut of the 
circular saw, which is hung from a carriage having a longitu- 
dinal forward and return movement. The saw is accompanied 
by a guide which facilitates the action of the saw and conducts 
away the severed strip 

In Parker and Sleeper’s machine (Fig 6943), the block d is 
secured by bolts to a vertically reciprocating carriage ¢, and is 
drawn downward to be presented to the action of the knife 
a, which is preceded by a presser-bir 6, bearing firmly 
against the wood, so as to prevent ripping or tearing. The 
horizontally reciprocating carriage which carries the knife 
andl presser-bar is advanced forward previous to each cut 
@ distance equal to the thick- 
ness of the slice to be cut, Fig. 6942. 
and after the cut is by a cam 
movement moved backward 
sufficiently to clear the face 


Stedman's Veneer-Cutting Machine. 
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of the ascending block. The severed veneer ¢ passes through 
the throat between the knife and the presser-bar. 


Ve-neer'ing. 1. The process of covering the 
surface of an object with a thin sheet or sheets of 
nore ornamental material, in order to improve its 
appearance. 

For the method of veneering wood on wood, etc , see VENEER. 

To veneer marble on zinc: take a plate of zine about ! yo inch 


in thickness; make a frame of such a shape as will compose - 
one of the parts of the clock case or other object ; over this glue 


JEG as a 


Veneer - Cutting Machine. 


sand- rough side out. On the sand- r place hot 
masiio ahd aoety the veneer of marble seeviouely heated - 

2. (Paper-making.) The process of covering a 
sheet of one quality or color of paper by a second 
sheet of differing quality or texture. 

It was invented by Dickinson, England, and as applied by 
him, the sheets of imperfectly compacted paper were laid to- 
gether and united by pressure. 

3. (Pottery.) A process termed vencering has been 
adopted with some kinds of pottery where a strong 
but coarse and unsightly ware is dipped, while in 
the biscuit condition, into a paste 
of superior color and quality, so 
as to cover the biscuit with a 
desirable coating, whose colors 
are intensified by a glaze. The 
inside and outside may be 
of different colors. 

Ve-neer’ing- 
ham'mer. An im- 
plement for forcing 
out superfluous glue 
from between a veneer 

eae ne ee ~ 
which itisapplied. 

It is sither: fonds 
of iron, with a 

very thin and wide 
* peen, or more 
commonly of a 
iece of wood 
three or four inch- 
es square, with a 
round handle pro- 
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VENEER-MILL. 


jecting from the center. One edge of the hammer- 
ead is sawn down for the insertion of a piece of 
sheet iron or steel that projects about } of un inch, 
having a straight, round, smooth edge, and the op- 
ite side of the head is rounded to prevent it froin 
urting the hand. 
Ve-neer’-mill. A saw-mill arranged for cutting 
veneers. See VENEER-SAW. 
Ve-neer’-plan'ing Ma-chine’. An implement 
for smoothing veneered and other surfaces. 


Tanner’s (Fig. 6044) consists of a sole-plate a, to which is at- 
tached a block 6, having w handle at each end. 
The cutter-holder ¢ is connected to the biock 
by a screw at each end. A central thumb- 
screw d serves to 
adjust the angle 
of inclination of 
thecuttere. The 
shavings uscend 
through the 
throat f. 


ee 2 Ve-neer’- 
Ss Ss EE —F < pol/ish-ing 


Ma-chine’. 
A machine for 
giving a fine bright surface to veneer or veneered 
work. 


Spear’s machine has three sets of connected arms a bc, car- 
rying three pulleys, the first of which receives wotion from the 
drum d¢,and communicates motion to the second, which, in 
turn, transmits it to the third; the axis of the latter is cranked, 


Veneer-Planing Machine. 


Fig. 6945. 


Veneer- Polishing Machine. 


and through the pitman ¢ reciprocates the carriage 

which the rubber g depends The whole arrangement has suf- 

ficient flexibility to permit the rubber to be traversed laterally 

by the hand, while the polishing is effected in right lines by its 

reciprocating motion. The arm ¢, from which the rubber de- 
me. is supported by a cord or chain from the stationary arm 
a 


ve. 
Smith's machine (Fig. 6945) comprises a-band a having its 
exterior surface covered with an abradant, and passing around 


Fie. 6946. 


Veneer- Polishing Machine. 


two half.round faced pulleys > c, the latter of which is adjusta- | 


ble toward or from the former, to vary the tension or to remove 


the belt when it requires re-sanding. It is journaled in the arm | 


d connecte:l to the hinged standard ¢, which is moved when de- 
sired by the lever / through the intervention of the connecting- 
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, from | surface ¢ to which it is 
, to be applied, and keep 
| the glue in liquid condition until the junction is effected ; or the 
steam may be introduced direetly into the caul. 


VEN EER-PRESS. 


pieces gh. This apparatus is specially adapted for surfaces of 
irregular curvature. 
Ve-neer’—press. A press for applying veneers 
to the surtaces to which they ure to be attached. 
In Fig. 6947, the bed C B C is made in three sections, the 


two outer of wuich mnay be separated from or approached to the 
central one B by means of a screw F and connecting-rods / f 


Veneer- Press, 


The top D is hinged at one side and has hinged clamps at the 
other. Screws aa serve to press the plate E against the veneer, 
while the cauls H H 
bend and hold itagainst 
the sides of the work. 
The cauls are operated 
by screws As? in the 
pivoted caul-holders G, 
which, when lifted, are 
held by catches, and 
are lowered to release 
the finished work. 

In Fig. €948, the caul 
a is heated by a steam- 
pipe 6 for the purpose 
of softening the venver, 
to allow it fo readily 
assume the form of a 


Veneer- Press. 


In Fig 6949, the bed consists of a block a, having a groove a! 
running around its margin, and containing water or other 
liquid ; a frame 6, having a flange 4' dipping into the water in 
the groove, and connected with the block a by a flexible air 

(oy tnd water tight casing of vulcanized rubber; and a tope 
of tlexible metal, on which the veneer, and over 
I it the object to which it is to be glued. are 
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VENEER-SAW. 


laid. Air is forced by a pump into the space between a and }, | 
raising the frame and its flexible top, and steam is admitted | 
into the cavity at the same time; the veneer is thus applied 
equally to the surface, and the glue kept fluid. The slab or 
plank to be veneered is prevented from rising by the block d, 
which is held down by two cross-heads ¢, adjustable as to hight 


by screws and hand-nuts. 
Ve-neer’-saw. (Wood-working.) A cireular 


saw, made thick at the middle, and tapering to a 
very thin edge at the periphery ; used for separating 
veneers from the solid block. 


Veneer-saws for ivory are sometimes made as small as 6 
inches in diameter; more generally 15 to 20 inches. They are 
run at a lower rate of speed than those for wood, and are made 
to cut as many as 30 leaves to the inch. . Those for wood are 
frequently of much larger size, are run at a higher velocity, 
and seldom cut more than 15 leaves to the inch. About one 
third the material is wasted in sawdust. 

The veneer-saw was invented by Isambard M. Brunel, 1805 - 
1808, and it was introduced by him into the Chatham Dockyard, 
and subsequently into his works at Battersea, 

A writer of 50 years since gives the following description of 
Mr. Brunel's workshop: — 

‘In a small building [ was attracted by the solemn action of 
a steam-engine of 16 horse or 80 men power, and was ushered 
into a room, where it turned, by means of bands, four wheels, 
fringed with fine saws, two of 15 feet in diameter, and two of 9 
feet. These circular saws were used for the purpose of separat- 
ing veneers, and a more perfect operation was never performed. 
I beheld planks of mahogany and rosewood sawed into veneers 
1/,, of an inch thick, with a precision and grandeur of action 
that was really sublime. The same power at once turned these 
tremendous saws and drew their work from them. A large 
sheet of veneer, 9 or 10 feet long and 2 feet broad, was thus | 
separated in about 10 minutes, so even and so uniform that it 
appeared more like a perfect work of nature than one of human 

‘art. The force of those saws may be conceived when it is 
known that the large ones revolve 65 times in a minute ; hence 
18 x 3.14 = 56.5 x 65 gives 3,672 feet, or two thirds of a mile 
in a minute; whereas if a pit-saw worked by two men gives 30 
strokes of 3 feet in 1 minute, it is but 90 feet, or only the 1/4. 

art of the steady force of Mr. Brunel's saws.’ — Sir Ricuarp 
eines Morning Walk from London to Kew. 

Previous to Brunel's invention 
veneers were cut by sawyers; one of 
whom stood in a pit. The saw used 
was similar to the ordinary pit frame- 
saw, but had a thinner blade. Six 
veneers to the inch was the custom- 
ary average. Hand veneer-saws, very 
similar to the hand frame-saw, and 
generally worked by two individuals, 
were used by cabinet-makers, who 
would cut 7 or 8 strips to the inch, 
the slab being held upright in the 
chops of the bench. 

In 1806, Brunel pat- 
ented a method of cut- —2 
ting veneers by 
means of a hori- , 
zontal knife ex- [ | 
ceeding in length 47 
the block to be 


Fig. 6950. ! 


operated on. The knife was composed of several pieces of steel, 
their lower faces being placed exactly in line, slightly rounded, 
and having a very keen edge. This had a short reciprocating 
action, while the block of wood was moved sideways against it 
by means of a screw slide operated by ahand-wheel. The block 
was raised to the proper distance after each cut by means of 
four screws at the angles of the frame, simultaneously operated 
by.a single winch. 

This apparatus converted the whole of the wood into veneers, 
without waste, and is said to have been tolerably successful 
with pliant and straight-grained woods, but did not answer 
well with irregularly grained and brittle woods, as the veneer in | 
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VENETIAN BLIND. 


this case had a tendency to curl up and split. See VENEFR- 
CUTTER. 

Fig. 6950 illustrates the segment-saw, built up of separate 
lates of steel screwed to the edge of a metallic disk or chuck. 
n those exceeding 4 feet iu diameter, the guidance of the wood 

is effected by a device called the drag. ‘The veneer generally 
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Veneer-Saw. 


proceeds from the edge of the saw through-a curvilinear trough 
parallel with its back, but sometimes, as in the present in- 
stance, it is conducted away from the saw in front. The axis 
of the saw is connected to 
or disconnected from the 
steam-engine at will by 
means of 2 fast and loose 
pulley, and a brake- 
wheel at the end of the 
axle in connection with 
a friction hoop assists in 
stopping the motion of 
the saw. The slab is 


Fig. 6952. 


Veneer- Straightening Machine. 


dogged to the drag, which is carried past the saw by a rack 
operated by a pinion driven from a band on the pulley a, and 
has devices for producing a quick return motion. A lateral mo- 
tion is imparted by means of the winch 6, which turns a rod 
having a screw-thread at each end, which takes into a cor- 
responding worm-wheel ¢ on a screw at each end of the frame 
to which the wood is secured. The screws advance the frame 
1 49 to le Of an inch at each revolution of the winch, enabling 
the thickness of the veneers to be graduated within that 


YY amount. 


The severed veneers ¢ are turned aside by a feather-edged 
guide-plate d (Fig. 6951), fixed pearly in contact with the edge 
of the saw, and conveyed away hed a curvilinear wooden 

trough. 


Pe ai Ve-neer’-straight’en- 
ae i a ing Ma-chine’. A ina- 
chine for straightening 
veneers which have been 


ent in the form of scrolls 
from a circular log. 


That shown (Fig. 6952) is de- 
signed to effect this object by 
a yielding pressure somewhat 
gradually applied, so as to ob- 
viate the danger of splitting. 
It consists of three rollers « 6 ¢, 
arranged one above the other, 
| or the central one, which is the 

driver, may be placed somewhat 
in rear of the other two. A 
> belt d of canvas passes around in 
> front of the lower roller, behind 
— the central one, and up and in 

- front of the upper roller, and 
thence around an adjustable 
roller ¢, by which its tension is 
regulated. The veneer is in- 
serted between the lower and 
‘central rollers, following the 
course of the belt, as ind 
by the arrows. 


Ve-ne’tian Ball. An ornamental form of glass 
for paper-weights, etc. It consists of waste pieces 
of filigree glass conglomerated together in a bulb of 
clear fint-glass, which is collapsed upon the filigree. 

Ve-ne'tian Blind. A /Jouwver shutter or blind 
made of slats with spaces between them to admit air. 
In some cases the slats are fixed at a certain angle 
in the shutter ; in other cases they are movable to 
allow the passage of more or less air and light. 


pigteediay Google 


VENETIAN CARPET. 


The suspended blind has cords for support, and 
others for changing the positions of the slats. 

The blind-wiring machine is the invention of 
Byron Boardman, in 1857. See Figs. 719, 720. 

Ve-ne’tian Car’pet. A carpet whose warp or 
chain is of worsted, aud generally arranged in stripes 
of different colors. The shoot, which is generally 
black, is concealed, and the warp exposed on the two 
surfaces. The weft is sometimes of different colors, 
and confers a plaid or check pattern. By the suitable 
arrangement of the heddles, a twill may be given. 
The ordinary loom suffices, as no figures are raised. 

Ve-ne'tian Glass. The Venetian-glass bali con- 
sists of a number of pieces of filigree glass packed 
into a pocket of transparent colorless glass, which is 
adhesively collapsed upon the interior mass by the 
preemie of the atmosphere as the air is withdrawn 


y a pump. 

The Venetian filigree consists of plain and colored enamel 
laid into a mold and aggregated upon the exterior of a ball of 
flint-glass. Being enveloped in a film of white glass, the mass 
is reheated and worked into shape. 


Ve-ne'tians. A term applied to doors and shut- 
ters having lutfer openings. 

Ve-ne'tian Win'dow. One with three separate 
lights. 

Vent. 1. (Ordnance.) The priming and firing 
aperture of a gun. 


The ventages of ordnance are bushed with copper, a plug of 
that metal being screwed into the bronze gun and afterward 
bored for the vent. Copper is less injured by repeated dis- 
charges than the bronze (copper, 9: tin, 1), of which the gun 
is composed. The curved bit of the borer smooths off the end 
of the plug when making the spherical, parabolical, or other 
termination to the bore. 

The vents of ordnance are 2’ inches in diameter. 

The hardened steel nipple of a gun, accidentally broken in 
the barrel, may be drilled out by a diamond drill. 


2. The opening in the top of a barrel to 
Fig. 6953. allow air to pass in as the liquid is drawn 
yS out. 

3. (Foundry.) 


The term employed to comprehend the channels 
and passages by which the air, or gases, escape 
from the mold. The atmospheric air which fills a 
mold is rapidly expelled by the hot metal. but this 
forms only asmall part of the gaseous matters driven 
outin alldirections. In damp sand steam is rapidly 
formed, and some of the water present is also de- 
composed, giving rise to hydrogen, while its oxygen 
combines with the carbon contained in the sand to 
form carbonic oxides. The mold and cores also 
contain more or less organic matters, such as coal, 
straw, horse-dung, etc., all of which are decom- 

, generating inflammable gases. 


known to the molder as av, or foul air, will make 
their way so rapidly to the outside of the mold that 
a disturbance or boiling of the metai, due to their 
resence in the mold, and technically called blow- 
ing, will be impossible. Vent is first secured by the composi- 
tion of the sand ; if it be too fine, or contain too much elay or 
too much water, or too finely powdered carbonaceous matter, 
or be rammed too hard, such faults have to be remedied by 
suitable treatment, which will facilitate its permeation by the 
. The perviousness of the sand after it has been rammed 
nto the mold is also greatly increased by prodding it all over 
with a long sharp-pointed steel wire (vent-wire) before the 
flasks are separated or the pattern withdrawn ; each channel 
left by the wire conveys the gases away ,—a fact which is made 
very evident by the small blue flame issuing from all such 
openings when the mold is filled with metal, and they are fired 
by aspark. In taking off the air from large castings which are 
sunk many feet deep in the floor of the molding-shop, large and 
long passages leading to the surface are necessary. These are 
connected very carefully with all cavities below from which a 
rush of gas is possible, and their construction is indeed a mat- 
ter requiring greut judgment and caution, for, mixed with at- 
mospheric air, the inflammable from a mold give rise to 
an explosive compound, which will, if it ignites prematurely, 
blow the whole to pieces. 


Vent-bit. An auger for clearing thevent ofa gun. 

Vent-cock. A device for admitting air to a 
vessel from which liquid is to be drawn, or permit 
the escape of gas. 
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If the mold has vent enough, all these gases, 


VENTILATING-HEATER. 


The rent-peg (a, Fig. 6954) consists of a tubular, threaded 
stem, which may be screwed into a cask, 


and is provided with an air-tight plunger or Fig. 6954. 
_ stopple, which is lifted by means of a lever. 
The cock 6 is adapted to be driven, and is 
furnished with a key by which its valve is e 


opened and closed. 


Vent-cov’er. <A_ rectangular 
piece of leather placed over the vent 
of a cannon to prevent access of 
moisture to the box. It is secured 
to the gun by straps and buckles, 
and has a copper spike in its center, 
which enters the vent and prevents 
its being displaced. 

Vent-fau'cet. An instrument 
which may act as a vent-hole borer or a faucet to draw 
a portion of liquor from the vessel. As shown, it 
has the accessories of a corkscrew and brush. 


Vent- Peg and 
Vent-Cock. 


Love’s Vent- Faucet. 


Vent-field. A flat tablet around the vent of a 
un. 
| Ven'ti-lat’‘ing-bricks Bricks whose hollows 
form continuous channels in the walls for purposes 
of warming, ventilating, and removing moisture 
from the wall. See Brick. 
Ven'ti-lat'ing-heat’er. A form of stove in 
which the air is drawn fresh from the outside of the 
building, warmed in the passages of the stove, and 
_ discharged into the room. See Srove, pages 2410,° 
| 2411 ; also HEATING-sTOVE, Fig. 2474, page 1090. 
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Ventilat‘ng- Heater. 


VENTILATING MILL-STONES. 
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VENTILATOR. 


Ven'ti-lat‘ing Mill-stones. 
ventilating mill-stones by vacuum or plenum, by a 
blast of air in the eye or a suction-fan to the case, 
seems to have been invented about 1844. 


See English patents: Newton, 11,084....... -+. A. D. 1846, 
Gordon, 10,168... 250.4 ‘s 1844. 

Belgixn patent: Houyet and Gendebein.. ‘* 1844. 
French patents: Cabanes............-. ay 29, 1845. 
Cabinet «os execs casa May 26, 1846 


Fig. 6957 may be taken as an illustration. 
nected to the curb by the elastic annular diaphragm, and its 


lower edge is received in an | 


the stone. The air 
down the central opening in 


stone, passing between the 
stones and up through the 
vertical spout tothe fan. The 
meal has the usual exit. 


Ven'ti-lat‘ing-stack. (Mining.) A high stack 
with a partition and air-furnaces, and connected with 
the ventilating-flue. 

Ven'ti-lating Wa'ter-wheel. The water- 
wheel bucket has an escape for the air toward the 
interior of the wheel, so as to allow 
the bucket to fill without confining 
the air, and to escape freely on 
reaching the position of discharge. 

It appears to have been first introduced 
in Scotland, and to have been sugyested by 
the violent eruption of water incident to 
the confining of the air in the bucket, in 
some cases forcing a spray to the hight of 
6or8 feet. The arrows mark the course 
of the escaping air, from a to 6. 

Ven'ti-la‘tor. An arrangement 
for supplying fresh and removing 
vitiated air from buildings, mines, 


Fig 6958. 


Vouitisline: Wisiie- ed either by withdrawing the foul 
Wheel. ° , 

flow in and supply its pee (the 

vacuum process); or by forcing in fresh air (the | 
plenum process), which drives the foul air before it 


| its sole sane? 


The collar is con- | ion of buildings, 
| though more gen- 
| 


annular groove in the top of the exhaust, 
the collar and the eye of the | 02 


Ventilated Mill- Stune. 
| 


air and permitting the fresh air to | covent Garden Theater 


The system of | men, and the inventor claimed that it was capable of dis- 


charging 6 tons of air per minute ; but it appears to bave met 
with but little succeas. 

About the same period, Sutton proposed to ventilate ships b 
pipes leading from the well and other parts of the vessel to the 
ley fire, which 
was to receive 


of air throug 
these tubes. 
l. The _ ventila- 


erally conducted on 
has 
sometimes been ef- 
fected exclusively 
the plenum 
principle, as was 
formerly the case in 
the Senate Cham- 
ber of the Capitol 
at Washington, in 
which a combina- 
tion of both meth- é 
ods is now adopted. General Morin, Director of the Imperial 
Conservatory of Arts and Trades under the late French Empire, 
an authority in matters of this kind, gives a decided preference 
to the vacuum method, for the reasons that the vitinted air is 
more certainly withdrawn than it can be when expelled by 
forcing, and on account of the machinery necessarily employed, 
requiring skilled labor to attend it, which is indispensable in 
the latter method: while the former, requiring only the same 
number and arrangement of air-ducts, may be effected simply 
by the aid of heat. 

General Morin indorses the following table, by some consid- 
ered excessive, of the proper hourly supply of air required for 
each person in various situations : — 


Hales’s Ventilator, 


CUBIC FEET. 
Schools, each child, per hour ........ .eeee 400 to 500. 
Schools, each adult, per hour. ..........+. 800 to 1.000, 
Meeting halls, for each person, per hour... 1.000 to 2,000. 
Theaters, for each person, per hour........ 1,400 to 1,700. 
* Prisons, for each person, per bour..... ... 1,700 
Workshops, ordinary trades, for each per- 

BOD, NEF BORK. sss icccwrwnwan kceadermee 2,000 
Workshops, unhealthy trades, for each per- 

S00, DOP HOOP bose e Jiitacseeisesescbe 8,500 
Ordinary hospitals ..... 2... ccc ccee scenes 2,000 to 2,400. 
Hospitals for epidemic cases............... 5, 

The temperature in general should not exceed, for 

W OFA ODG iii ccasdviessesiges seuavesaee 59° , 

BMGs pitas sac xsicviece {a cretseneussorhewee 61° to 4° Fah. 
BORODIG 654 wa sb 25s .ndscsdaws dicaseweenen sae 66° to 68° Fah. 
POON GN TOONS 6. coethh chap ciQukete ceeds 66° to 72° Fah 
WRONG 554. XAS ain bide k Renee RON Sees 68° to 73° Fah 


rature in well- 
not frequently 


The air may be maintained at a higher tem 
ventilated apartments than in those where it 
renewed. 

Ordinarily, the fires by which the building is heated are 
wholly or principally relied on to effect the required renewal of 
theair. Dr. Arvott’s plan, 1838, consists in cutting an opening 
in the chimney above the grate or fireplace, and providing this 
opening with a valve which opens inwardly to the fluc, so as to 


or other places. This may be effect- | draw off the foul air from the upper part of the apartment while 


preventing the entrance of smoke. 
The plan of the roca Py de Chabannes, employed at the 
, 1819, consisted in using the large cen- 
tral chandelier as the principal ventilating-agent. This was 
surmounted by an inverted wrought-iron funnel which con- 
ducted the hot air into a wooden shaft surmounted by a cowl. 
Air- leading from various parts of the house conducted 


to the exit. A combination of both processes is also | the foul air into this shaft. A furnace in one of the galleries, 


used in certain cases. 


In 1723, Dr. Desaguliers introduced a plan for ventilating the 
House of Commons by means of fires in upper apartments, 
which drew the air upward throug) openings at each angle of 
the House, whence it was conducted to the chimneys. This | 

lan was not permitted to have a fair trial, and was succeeded | 

y the centrifugil fan, invented by Desaguliers in 1734. One of } 
these was erecte.| over the ceiling of the House, and continued 
todo duty until 1817, being subsequently superseded by the 
arrangement contrived by the Murquis de Chabinnes. 

See ‘‘ A Course of Experimental Philosophy,’’ by J. F. Desa- | 
guliers, LL. D., F. R. 8, Chaplain to his Grace the Duke of 
Chandos London, 1734. | 

About 1741, or shortly after the invention of the fin-blower | 
by Desaguliers, the Rev. Dr. Hales contrived a ventilator which | 
he endeavored to introduce into the British navy. It worked 
on the bellows principle. and was composed of two oblong 
boxes, each of which hud a valve moved up and down by rods 
attached to a lever working on a central pin. Air was drawn 
into the machine through inwardly opening valves, and expelled 
by valves opening outwardly. It required the labor of two 


and another over the stage, were employed as auxiliaries. 
Previous to November, 1870, the Senate Chamber in the 
Capitol at Washington was ventilated upon the plenum prin- 
ciple exclusively, no exhaust being employed. The fan used 
for forcing is 14 feet in diameter, moved by an engine of 16 
horse-power, delivers 500 cubie feet of air per revolution, and 
is capable of being run at a speed of 80 revolutions per minute, 
which is the maximum required for summer ventilation. The 
upper doorways and the openings in the ceiling were relied on 
to discharge the vitiated air. The fresh air was introduced 
through openings at the lower part of the chainber. Owing to 
defects and contractions in the main induction channel and the 
distribution passages, however, the requisite quantity of air 
could not be supplied without causing a strong current on the 
floor. The speed of the fan had accordingly to be reduced so 
as to give only about } the quantity of air required To remedy 
this defect, two large exhaust-fans driven by a 25 horse-power 
engine were erected; these draw the air through perforations 
in the ceiling into the illuminating loft above, thence down- 
ward through two descending shafts having a sectional area of 
35 square feet into the exhaust-chamber, whence it is discharged 


_ through a single upcast shaft having a sectional area equal to 


VENTILATOR, 
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that of the other two combined. A second air-shaft was con- 
structed, leading from the chamber in which the air is either 
heated or cooled, according to the season, to an air space under 
the seats of the galleries, into which it is distributed through 
numerous perforations. The temperature of the 
duced may be regulated independently of that supplied to the 
lower part of the chamber. ‘he air, which was formerly drawn 
through an opening at the 


> 


re 


| 


air thus intro- | 


was liable to be contaminated by smoke and gas from the neigh- 
boring flues, now passes through a tunnel 220 feet long, the 
mouth of which is located in a position free from these con- 


taminating influences. by these 
Fig. 6960. means, 30,000 cubic feet of pure and 
PT, well-tempered air can be supplied 


being 25 cubic feet for 
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Sectional View of the Senate Wing, United States Capitol, 


Fig. 6960 is a transverse section of the Senate wing, United 
States Capitol, illustrating the mode of warming and ventilating 
the Senate Chamber. 

Fresh air is drawn in through an opening A in the basement 
wall by means of two powerful steam-driven blast fans, which 
force it through a series of steam-coils into a chamber A, where 
it is charged with aqueous vapor by a sprinkler. It thence 
ascends throagh an upeast C into an sir-chamher beneath the 
Senate floor, and is admitted into the apartment through regis- 
ters in the floor and at the sides. Rising to the upper part of 
the hall, it passes through apertures between the skvlights into 
the illuminating loft, whence it is drawn downward through a 
descending shaft D, having a sectional area of 35 square feet, 
by steam-driven exhaust-fans, and finally discharged into the 
open air through an 
ascending shaft E 
of equal capacity. 

The ventilator for 
windows consists of 
a wheel with spiral 
) vanes, which is ro- 

4 ' tated by the out- 
| ward pnasage of air 
ye from the room. It 
_* is usually set Ina 
"pane of glass, or oc- 
5 eure the site of 


& pane 
Fig. 6961 is a ro- 
tary ventilator for 
apartments. The 
wheel a, which 
has a number 
. Ofradial vanes, 
is stamped out 
of sheet-metal, 
and is jour- 
naled in bear- 
ings upon disks 
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Ventilator. 
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showing | the Pressure and Exhaust Ventilating Apparatus. 


b d' attached to the arma cc’ of the case d@. A hole of sufficient 
size ia cut in a window-pane, the case inserted and held by 
the flanges ¢e’ and 
tongues f/f’, which 
are turned up for 
the purpose. i) 

Ora curved chute | | 
placed at the open- 
ing formed by. al. 
raised rash to direct | 
the air upward into | 
& room. 

Or a louver ar- 
rangement.ina pane 
of glass, or occupy- 
ing the place of one. 

The ventilator, 
Fig. 6°68, consists 
of a frame which is 
held between the 
lower bar of the 
sash and the sill of the window-frame, and has two elbowed 
pipes, whose inner ends are vertical, so as to direct the cool air 
from cut doors upwardly into the apartment. The pipes are 
provided with valves for regulating the quantity of air admit- 
ted, or shutting it off altogether. 


Fig. 6962. 


Window - Ventilator. 


VENTILATOR. 


The chimney-ventilator, or cowl, assumes many forms. The 
vanes or plates are inclined, so that the hood is rotated by the 
action of the wind or 
of the heated air pass- 
ing outward 

In the chimney-ven- 
tilator, Fig 6965, two | 
cones, base to base, are 


Fig. 6964. 


| 


the chimney-pipe and 
are surrounded by a 
ring a, the object being 
to create a partial vac- 
uum in the space be- 
tween the cones and 
the ring and promote 
an ascending draft, 
whichever may be the 


Double- Cone Ventilator. 


direction of the wind. See also CumNney; Cow.; Mutotr- 
PUNKAH ; etc. 

The barn, brewery, or stable ventilator is a louver, story, or | 
cupola, whose lapping but separated slats admit the passage of 
ai 


. 
In the ventilation of mines, a series of shafts, termed winzes. 
are sunk from one level to another, permitting the ascent of the 
.more highly heated air from below, causing an ascending cur- 
rent ; and the descent of the cooler air from outside, which trav- 
erses the various galleries, is usually found sufficient. In coal | 
or other mines where large quantities of dangerous are | 
generated, this method is inadequate, and artificial means are | 
resorted to to produce a more powerful ascending current, and | 
cause a more rapid circulation of air. a most simple means 
of doing this, and that generally emplo in coal-mines, is by | 
means of two shafts, in one of which a fire is kept up, rarefying 
the air and producing a strong draft, which causes the with- 
drawal of the air from the set of galleries with which this, 
the upceast shaft, is connected. The downcast shaft communi- 
cates with another set of galleries, between which and the first | 
a communication is established at or near the extreme end of | 
the mine, so that the air which descends through it to replace 
that which is being carried off by the upcast shaft flows through 
the whole extent of the mine before arriving at the latter. 
_Where a fire is inadequate to produce sufficient ventilation, 
other exhaust apparatus, generally the fan, is resorted to. In 
some cases but a single shaft is used, which is divided by a ver- 
tical partition, termed a brattice, one portion serving for the 
upcast, and the other for the downcast. The air-pump is also 
employed for ventilating mines as well as buildings; one of 
these, near Liege, is described as consisting of two wooden cy]- 
inders 11 feet 7 inches in diameter, open at top, and having 
valved bottoms. The pistons which were attached to the oppo- 
site ends of a beam were fitted with upwardly opening valves, 
were reciprocated by connection with the piston-rod of a 13-inch 
steam-cylinder fixed over one end of the beam, had a stroke of 
6 feet 2 inches, and with a boiler | ree of 41 pounds per 
square inch discharged 17,000 cubic feet of air per minute. 

The form of air-pump in which a vacuum is produced by the 
alternate partial submersion of a cylinder or cylinders into 
water, and partial withdrawal therefrom ; the ‘‘ plunging bells ”’ 
of the Hartz, the ‘‘ duck machine” of Cornwall, and the air- 
holder of Belgium are of this class, and have long been em- 
ployed in mines. More modern varieties are the double-acting | 


airometer of De Vaux and Struve’s mine-ventilator. These 

each consist essentially of two air-holders, similar to gas-holders, 

which alternately dip into water and produce the exhaust. The | 

air-holders are, of course, of large size; one of a pair of Struve’s | 

opal an exhaust of 60,000 cubic feet of air per minute, 
ing 20 feet in diameter, stroke not stated. 

In the Belgian mines certrifugal ventilators of very large | 
size, from 18 to 27 feet diameter, have come into general use. 
The se Oy kinds noticed are Rittinger’s, Gallez’s, Lambert's, 
and Guibal’s, the two former having curved and the two latter 
straight wings ; their minor details also differ. The most effec- 
tive of these are stated to utilize from 30 to 40 per cent of the 
total power of the engine. , 

In some of the deep mines in France the miners work in air. 
maintained at a density of three atmospheres. This pressure is 
obtained by means of pumps driven by a steam-engine, and is | 
apparently very beneficial to the men. When about to descend, 
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they enter a closed anteroom, into which air from the shaft is 
admitted to establish an equilibrium. The manhole is then 
uncovered for their descent. in. 
Various patents have been granted for devices for renti/ating 
railway-cars. These generally embrace the following essential 
features: 1,a mouth adjustable toward the direction in which 
the train is proceeding, and having an inclined top which de- 
flects downward the current produced by the motion of the 


secured to the top of | train; 2, an arrangement to catch the dust and sparks ; and, 3, 
Fig. 6966. 
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Godley’s Car- Ventilator. 


a downwardly descending La to direct the purified air into the 
car. The principle is essentially that of the wind-sail employed 
on shipboard. 

In Clement’s patent, November 22, 1853, sponge or other 
porous material, kept constantly moist by water from a suitably 
arranged chamber, is used as an air-filter. 

Godley’s car-ventilator acts by tacuum process. It has 
swiveled elbow-pipes, placed underneath the floor of the car, 
connecting with the interior of the latter by means of registers, 
and so arranged that the exit-openings are toward the rear of 
the train, the suction of the atmosphere having the effect of 
drawing the air out of the car through the elbow-pipes. 

See Figs. 95 to 99, page 46. 

The ventilator for ships is commonly a wind-sail; a large tube 
of canvas having an expanded mouth, which is turned in the 
direction of the wind while the tube is directed down the hatch- 
way, conveying the air to the lower deck. The contrivances of 
Hale and Sutton have been mentioned. Dr. Thiers, of New 
York, has patented (November 29, 1870) an apparatus in which 
the oscillating motion of mercury contained in a horizontal 
tube or tubes running athwartships and fore and aft, producin 
a partial vacuum, is caused to exhaust the foul air. The flui 
is kept in motion by the rolling and pitching movements of the 


vessel. 

Perkins, about 1820, proposed to ventilate ships by using two 
barrels half filled with water, placed diagonally to the line of 
the keel, and connected by a pipe. Pipes with inwardly open- 
ing valves led from the hold to each cask, and other pipes with 
outwardly opening valves led from the casks to discharge-ports. 
The rolling and pitching of the vessel caused an alternate flow 
from one cask to the other, by which the foul air was alternately 
drawn into and expelled from each cask. 

The ventilator for hats consists of a hole in the crown, and a 
head-band supported at a certain distance from the sweat-lining, 
so as to allow upward passage of air around the head. 

The ventilator for boots consists of a double upper with holes; 
-¥ ee of the foot being relied upon for causing circulation 
of air. 

The ventilator for stacks, mows, and granaries consists of a 
a, air-duct which allows the heated air and moisture to 
pass off. 


Ven-tose’. A cupping-glass. 


VENT-PIECE: 
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Vent-piece. (Ordnance.) a. A plug of copper | 
containing the vent, and screwed into its position in | 
the gun. 

b. The block which closes the rear of the bore in 
a breech-loader. 

Vent-pipe. An air or steam-escape pipe. 

Vent-plug. A stopper for the vent of a gun. 

Vent-punch. It is made of steel, slightly less 
in diameter than the vent, and is used for clearing 
the vent when it has become foul or scaly. 

Vent-stop’per. A plug or cap to close the 
vent-hole. 

Vent-wire. (Founding.) A long steel wire, one 
end of which terminates in a bow and the other in 
asharp point. It is used, as described above, for 
giving vent to green and dry sand-molds. 

Ve-ran’da. An open portico attached to a 
house. 

Verge. The spindle or arbor of a watch- balance. 
The term is commonly applied to that of the old 
vertical movement, whose dalance-arbor has two pal- 
lets, which alternately cngage with teeth on the 
opposite sides of a crown-wheel, whose axis is at right 
angles to that of the verge. See VERTICAL EscaPE- 
MENT. 

Verge-es-cape’ment. See VERTICAL EscaPE- | 
‘MENT. 

Verge-file. A fine file with one safe side, for- 
merly used in working on the verge of the old ver- 
tical escapement. 

Ver'meil. 1. Silver gilt ; gilt bronze. 

2. (Gilding.) A liquid applied to a gilded surface 
to give luster and fire to the gold, making it resem- 
ble ormolu. It is composed of 


MUONS acs 56 savicccs cada ices 2 ounces. 
CARBO DONG 5s 6 icch oo nn006e8 dete peed 1 ounce 
BL. a eee 1 ounce 
O'S DIODE esi scsi Sitiecceic ces ounce 
BG OE SEP cci raceaate scene wees ounces 
RNNOO 6 i:05:60002sssceectecavestes 18 grains 


Boiled in..Water 
Steam, and apply with a soft brush. 


Ver-mil'ion. A brilliant red color originally 
derived from cinnabar, —a native sulphide of mer- 
Se generally prepared artificially. It is 

e in large quantities in Europe and elsewhere, 
the processes varying somewhat in different places. 
The Chinese is the most esteemed and most expen- 
sive. 

Ver'ni-er. A divided sliding scale used for 
measuring any portions of the space between two of 
the smallest divisions of a gradu- 
ated instrument. It derives its 
name from Peter Vernier, a gentle- 
man of Franche-Compté, who de- 
scribed it in a tract printed at 
Brussels in 1631. Also called 
nonius, from Peter Nunnez or 
Nonius, a Portuguese mathema- 
tician, born 1497, to whom its in- 
vention has been ascribed. 

The vernier is attached to astronomical 
and surveying instruments, to the barom- 
eter, and to the beam-compass and other 
scales for rectilinear measurements. 

That applied to the barometer, Fig. 
6967, will illustrate its principle, a repre- 
senting the mercurial column, } the ver- 
nier, and ¢ the barometer-scale, divided 
into inches and tenths. The vernier-scale 
is 1!',, inches in length, and is divided 
into 16 vt es parts, each embracing '! , 
ofan inch, and therefore exceeding eac 
division of the scale by ! j of an inch. 
If therefore any division of the vernier 
coincide with a division on the scale, that 
division, counting downward, when the 0 
of the vernier coincides with the top of 
the mercurial column, indicates the num- 


ee 


Fig. 6967. 
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ber of hundredths of an inch to be added to the tenths division 
on the scale next above which the 0 of the vernier stands. 

Ip the mountain-barometer and scales for nice measurements, 
the vernier is constructed to read to thousandths of an inch by 
the aid of » microscope. 

In circular instruments, graduated to degrees and half-de- 
grees, x space on the vernier equal to 30 divisions of the limb is 
divided into 29 parts, thus allowing measurements to be made 
to minutes. 

By further subdividing and the use of the microscope, read- 


: ings down to 10", 6", or even single seconds are effected, as in 


the case of high-class astronomical instruments. 


Brown, Shape, and Co.’s Vernier- Caliper. 


Ver'ni-er-cal’'i-per. 
graduations. 


One side of the vernier-caliper reads to thousandths of inches ; 
on the other side are 64ths of inches, to read without a vernier. 
Instead of 64ths of inches, some are divided with verniers, read- 
ing to 20ths of millimetres, French measure. This instrument 
is furnished with both inside and outside calipers, and points to 

transfer the distance with dividers. These 
instruments are made of steel, and have the 
points tempered and the jaws ground. 


Ver'ni-er-com’'pass. A survey- 
or’s compass whose compass-circle 


A caliper with vernier- 


 ————— 
tener amit! 


Vernier- Compass. 


with a vernier attachment is movable about a com- 
mon center by turning a tangent-screw at the south 
end of the instrument. It is adapted to retrace the 
lines of old surveys where the variation of the com- 
pass has changed, 
and to surveys of 
public lands where 
the lines are based 
on a true meridian. | 

Ver'ni-er-tran'- 
sit. <A surveyor's 
transit having a ver- 
nier-attachment to’ 
the compass, by 
which the lattermay i ae ae 
be adjusted to indi- ) PM Sao Ay 
cate the érwe instead a 
of the magnetic 
bearings. 

Ve-ro’/na-serge. 
A thin worsted and 
cotton fabric. 

A fabric of mohair 
and cotton variously 
colored. 

Versed Sine. In 
mechanics, the rise 
of an arch. 


Sh pee 
11 SUpN tt 


pigneeaney Google 


VERTICAL BORING-MACHINE. 


2708 


VESSEL. 


Ver’ti-cal Bor’ing-ma-chine’. A drill or bor- 
ing-machine having a vertical spindle. See Figs. 
814, 815, 816. 

Ver’ti-cal Buhr-mill. One in which the buhrs 
rotate in a vertical plane. See Fig. 2316, page 1021. 

Ver'ti-cal Dial. A dial having a plane fixed to 
a wall, tower, or house. The eagle formed by the 
gnomon is the complement 
of the latitude, the style 

reserving its parallelism 
with the earth’s axis. See 
DIAL. 

Ver'ti-cal Drill. One 

a a vertical spindle. See 
ig. 1770, 751. 

Vertical” Es-cape’- 

ment. The vertical or verge escapement is old-fash- 


Fig. 6971. 


Vertical Escapement. 


g : 2 — 


| 
| 


The base-plate is of cast-iron, grooved longitudinally to re- 
ceive T-bolts for securing the work. Two standards a support 
the longitudinal beam b, which carries the shafting and bevel- 
gear by which the cutter-head screw js rotated. The screw and 
tool-holder are carried by the upright bar c, which has a longi- 
tudinal motion in guides at the top and base of the machine, 
and is advanced the proper distance after each cut by screws 
above and below. The cutter-holder is caused to move twice as 
fast upward as it does downward, and three tools may be em- 
a ee if desired. The example can cut 16 feet horizontally and 

2 vertically. 


Ver'ti-cal Pump. One in which the plunger or 
bucket moves vertically, — the more common form. 
Ver'ti-cal Spin’dle-step. 
Fig. 6973 shows Dunklee’s self-oiling step. a is the x gd, 
r be- 


6, the step resting in the socket A, which has a cham 
neath, communicating with the oil-chamber c, which is filled 


| with the lubricant to a higher level than the foot of the spindle. 


|The lubricant ascends through an aperture in the bottom of the 
step and through vertical grooves on its interior, shown at d, 


and, under the influence of centrifugal force, flows over the top 
of the step and back into the oil-chamber through the aperture 


e. The oil and sediment may be removed by unscrewing the 


| plugs / 


&- 
Great variety is shown in the steps for spindles of spinning- 
machines. 


| Ver'ti-cal Steam-en’gine. One in which the 
_ piston reciprocates vertically, as distinguished from 
the horizontal, inclined, or rotary, — all common 


forms. 
Ver'vel. A silver name-ring around the leg ofa 


& hawk. 


Ves’sel. See under the following heads : — 


‘ Corvette. 
Ark. Cowan. 
te, Armor-plated vessel. Crane. 
Azogue. Cray. 
Bac. Cutter. 
aac, Baggula. Dandy. 
= Ballahore. Dhoney. 
ss Ballast-lighter. Dhow. 
Gi Ballon. Dingy. 
~ Balsa Dispatch-boat. 
Banker Dogger. 
aa Barangay Doney. 
ae ss Barca. Dory. . 
il eer Barcon. Dow (dhow). 
oe . Dredge-boat. 
— Bark. Drogher 
Vertical Planing-Machine. Barquantine. Dug-out 
| Barque. Dummny. 
ioned, and has been superseded by more lasting a Sei 
contrivances | Becasse. Felucca. 
Fig. 6973. which admit of a Bilalo. Ferty-boas. 
, ilander. re-ship. 
flatter movement. aane. Flat-boat. 

Its inventor is not _ Bir-lin. Floating-battery. 
known. The teeth of | Boat. Floating-light. 
the scape-wheel are | Bomb-ketch. Fly -boat. 
detained by the pal- Brig. Fourth-rate. 
lets on the verge, the | Brigantine. Frigate. 
upper and lower ones ' Rroad-horn. Frigatoon. 
acting alternately. | Bucentaur. Funny. 

The scape-wheel is a Budgero. Galeas. 

crown-wheel, and its | Buggalow. Galiot. 

axis is at right angles | Buggy-boat. Galleon. 

to that of the verge. | Bumboat. Galley 

This makes its plane | Bunder-boate Gallivat. 

of revolution vertical, Bungo. Garkookah 

the plane of oscilla- . Buss. Gaydiang. 
Cot tion of the balance (able. Gig 
: a being assumed to be Caique. Gondola. 
Dunklee’s Self-Oiling Step for horizontal. The con- | (anal-boat. Grab. 
Vertical Spindles. struction necessitates (Qanoe,. Gunboat. 

a certain thickness of | Caper. Hawker. 
watch, which is so familiar in old time-keepers. To reduce the | Garack. Hermaphrodite brig. 
thickness, the planes of revolution were brought into parallel- | Caracore Hooker. 
ism, which brings us to the next device, called by its then dis-  Garavel. Horse-boat. 
tinguishing characteristic, — the horizontal, Carvel built. House-boat. 

Ver'ti-cal Mill. See GrinpING-MILL, Fig. 2316. | srr siorg ale 

tie 4 : ain- oy. 

Ani cal Plan. The ground-plan, or orthog | Chebec. Hulk. 
raphy. ; ° a Chop-boat. Ice-boat, 

Ver'ti-cal Plan/ing-ma-chine’. A planing- | Cigar-steamer. Tron-clad. 
machine in which the cutting action of the tool is | pt hecdtlaa 
performed in a vertical plane. The cut illustrates a | ela 2olly-bted: 
machine of this class, built by Messrs. John Bourne | Collier Junk. 
and Company for the Chinese government. Coracle. Kajak. 
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VESSETS. 
Keel-boat. Remberge. 
Ketch. paria, 
Koff. Schooner, 
Launch. w. 
Life boat. Sectional boat. 
Lighter. Settee. 
Light-ship. Shallop. 
Liner. Sheer-hulk. 
Long-boat. Shield-ship. 
Lorcha. Ship. 
Lugger. Skiff. 
Man-of-war. Skute, 
Marine car. Sloop. 
Massoulah boat. Smack. 
Monger. Snag-boat. 
Monitor. Snow. 
Monkey-boat. Steamboat 
Mortar-vessel. Steam-ram 
Mud-boat. Steam-vessel. 
Mulette. Stone-vessel 
Oil-carrying vessel. Submarine battery. 
Outrigger. Submarine boat. 
Packet. Tank - vessel. 
Paddle-box boat Tartan. 
Periaugua. Team -boat. 
Pink. Tender. 
Pinnace. Topsail-schooner. 
Pirogue. Torpedo-boat, 
Polacca, Tow- boat. 
Ponton. Track -boat, 
Portable boat. Trow. 
. Tug. 

Prahu. Turret-ship. 
Privateer, Twin-boat. 
Proa. Two-topsail schooner. 
Pungy. Vakka. , 
Punt. - Whale-boat. 
Raft Wherry 
Raising sunken vessels Xebec 

: Yacht. 
Razee Yawil. 


Ves’sets. A kind of cloth. 
Ves’ta. A kind of wax-match. 
Ves'ti-bule. An ante-hall, lobby, or porch. 


Vet'er-i-na-ry In’stru-ment. See SurGicaL. 


INSTRUMENTS. 
Fig. 6974 shows the practice of the veterinary art in ancient 


Egypt. Oxen and 
Fig. 6974. sheep and goats were 


“<A ak calagh ot reales 
Lire ~~, OFyX, antelope, an 
NS eee | other animals of the 
Lik’? Es desert, were tamed 
and bred in the farm- 
yard. In the figure 
are shown a man feed- 
ing a sick goose; a 
herdsman feeding an 


goats,—one has its 
fore-leg tied up; giv- 
ing a medicated ball 
to a sick ox, which is 
lying down. 


Fig. 6975. 


AS 
Treating Sick Animals (Beni Hassan, 
Egypt). 


V- Gearing. 


' V-gear Wheel. A duplex arrangement of skew- 


earing in which each tooth is of the shape of the 


etter V. 


Vi'a-duct. An elevated road for the passage of 
vehicles. Bridges are viaducts; but the latter term 
is especially applied to arched or truss structures 
which cross valleys or gorges where the width of 


water-course is but a fraction of the distance trav- 


ersed. Viaducts are constructed where the depth 


renders embankments infeasible. 


a hae kept in vast herds, | 
er 


oryx; treatment of 


One of the longest viaducts is that of the London and Green- 
wich Railway, which is 3 miles 60 chains long, laid on more 
than 1,000 arches of yellow brick, 18 feet span, 22 feet high, 26 
feet wide. Opened in 1888. Cost, $1,300, per mile. Ex- 
tinguishing title to property swallowed a large portion, and ex- 
tinguished some of the owners at the same time. 

The London and Blackwall Railway is built in the same man- 
ner upon a continuous series of brick arches. Its length is 3 
miles 38 chains, and its cost € 1,083,951. 

Remarkable viaducts are shown in the railway-bridges (so to 
call them) over the Susquehanna and many Southern rivers ; 
the Ohio, at Louisville. In England: over the Avon, on the 

line of the London and Northwestern Railway; the Victoria 
Bridge, over the valley of the Wear; the Crumlin Viaduct, in 
Wales. In France: over the Monie, near Nantes. In Holland: 
over rivers and dieps. In India: over the Ganges. 

| See BripGe; Trestle; Truss ; Woopen Bringe; ete. 


Vral. <A small, long bottle. 

Vi-a-tom/e-ter. A way-measurer, as its name 
indicates. See ODOMETER; PEDOMETER. 
| Vi'brat-ing-pis’ton Steam-en’gine. One in 
which the power is communicated to the crank 
through pistons which 
-are vibrating in their Fig. 6976.. 
motion, and which move ea 
| through an are of acircle. ae 


Fig. 6976 shows one in 
which the crank is arranged 
directly between the vibrat- 
_ing-piston and within the 
| cylinder, the 
| connections be- 


| tween the pis- 9p tie Vis 
tons and the MZ S 


(ML 


| cranks being so 


arranged that iy 
each piston, Wy 
though being “44 

only single-act- \\. 

ing, may act om, Ne 
/ upon thecrank \ 55 


during more 3] QS 4 
than half of = “4 _ Gectiieeeeme A 
each revolution (23355). SSSSS9$F 28{:{Q\Qgqauagagg 


of the latter, 
thereby avoid- 
ing the occur- 
rence of any dead point in the revolution of the engine. The 
connection of the side-packing strips of the piston with the end 
_ Strips is accomplished by means of pins and slots, in combination 
with the mortise and tenon joints in the same. 


Vi'brat-ing-pro-pel’ler. A propeller which 
operates by a sculling movement. 


In that illustrated, the two 
arms aa of the blade }b are 
sleeved upon an inclined crank 
on the shaft c, having its bear- 
ings in two sternward projec- © 

tions from the hull of the vessel. 
| A link d is loosely jointed to the 
blade b and to the vessel, to 
maintain the blade in a fore-and- 
aft position, while a laterally re- | 
ciprocating motion, reversed at — 
each revolution, is imparted by | 
the rotation of the propeller, 


Vi'brat-ing-roll’er. 
(Printing.) <A roller hav- 
ing a reciprocating end 
motion, to equalize the ink 
on the sub-plate or sur- 
face. 

_ Vi'brat-ing Steam- 
-en’/gine. A steam-engine 
| which vibrates on a center. 
See OSCILLATING STEAM- 
ENGINE. 
Vi/bro-scope. 1. An 
instrument invented by Duhamel for counting the 
Vibrations of a tuning-fork. 

The tuning-fork is fixed in a horizontal position, and has a 
light style, attached to one of its prongs by wax. To receive 
' the trace, a piece of smoked paper is gummed around a cylin- 
| der, which can be turned by a handle, a screw cut on the axis 


causing it at the same time to travel endwise. The style barely 


_ touches the blackened surface. The fork is made to vibrate, 


‘and the cylinder turned, the style making a mark whose waves 


Vibrating- Piston Engine. 


Vibrating- Propeller. 
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correspond to the number of vibrations, and the number of | In the second method the casks are exposed to the open air, 
these by count in a second of time is the number of vibrations | arranged in parallel rows with walks between, the whole arrange- 
of the fork. By piungiog the piper in ether, the trace may be ‘ ment being termed a field. The bung-hoies are left open in fine 
fixed and the number counted ut leisure. | weather, but covered by a tile during rains. When completely 

‘ ; ; - acetifled, — a process which usually requires several months, — 
2. An instrument invented by Mr. Wesselhoft of | ene vinegar is drawn off by a siphon, aud is afterward clarified 


Riga, designed to enable an observer to make direct by being passed scrofa times through ne ware, a large vat 
GOA Pian ; 4 sae ah an . containing a compact heap of the skins and stalks of raisins. 
observation of the motion of a vibrating object. i The quick sebiod, invented: origiisily-by Boschsave: con: 

It is founded on the princlple of the phenakistoscope or the | sists in causing the liquid to be acetified to percolate through a 
zootrope, and consists of a rapidly rotating disk having equi-  yessel, in which it is finely divided, so as to expose a large sur- 
distant sight-oles. The vibrating object is viewed tnrough | face to the air. By this the time required is very much re- 
these by means of a telescope, and, owing to the persistency of duced Various methods and apparatus have been employed 
vision, app-ars constantly in view, though its change of posi- | for this purpose. 


tion, as it is seen successively tarough each aperture of the re- } ’ , P ahs ‘ 

volving disk, is distinctly percep.ible, and its vibraiions, which Vin'e-gar-ap pa-ra tus. A tub in which cider, 

are in reality rapid, will appear comparatively slow, enabling the | malt-wort, or other fermented wash is allowed to 
trickle through shavings, exposed to the 


observer to readily trace its path. 

Vic-to’ri-a. A park-curriage having a low seat action of the air. An acetifier. See 
for two persons, a calash top, and an elevated driv- GRADUATOR. 
er's seat in front. Vine-rake. An implement for pull- 

Vign-ette’. The term was formerly applicd to ing sweet-potato or 
ornaments consisting of tendrils and vdéaes upon sil- other vines off from 
ver, and hence the name. Rastoldt, in 1471, is the ridges prepara- 
credited with the introduction of this mode of por- tory to the digging 
traying initials, Howers, etc. Pynson was the first of the ground. 
English printer to introduce borders and vignettes ) The beam carries a 
in his books. 

Vign-et'ter. (Fin: Arts.) The photographer's 
instrument for giving a vignette appearance to a por- 
trait or print, the edyes fading away insensibly into 
the background. 


fork or rake mado with 
two forwardly curved 
teeth. The rake is 
drawn by a pair of ani- 
mals, one walking oo 
each side of the ridge, 


Vilna A fretted instrument of the guitar kind, Vine- Rake. sci pag pF 


| 

used by the Hindus; it usually has seven strings under the vines and 

or wires, and a large gourd at each end of the finger- | tear ao ape a the ground, carrying them along until the 

board. Its extent is two octaves. fn vi! ee eon Nee | 
It is of great antiquity. It his movable frets fastened by goss 1, (Nautical.) arge messenger used 


wax, 80 a8 to be regulated to suit the scale of the piece to be | in Weighing an anchor by ss 
layed. The usual musical scale has 22 intervals, called scruti, | the capstan. Voyol. Fig. 6979 


the compass of an octave. 2. (Ausic.) A ty ical in- 
Vi'ne-fi-ca/teur. A French apparatus for col- fn class. 
lecting the alcoholic vapors that escape from liquids 
during the process of vinous fermentation. Itisa 
conical vessel or cap, covering a hole in the top of 
the fermenting-tun, which is in other respects closed 
air-tight. The conical vessel is surrounded by a 
reservoir of cold water, so that the spirituous vapors, 
rising from the liquid, will be condensed on the side 
of the reservoir, and, running down its sides, be re- 
turned to the tun. A tube carries off uncondensed 
vapors. 
in/e-gar. Ordinary vinegar may be defined as 
a dilute acetic acid, mixed with other aoidifying and 
flavoring ingredients, varying with the material em- 
uate in its production. Wine-vinegar contains, 
esides the acetic acid, tartaric acid and a minute 
proportion of acetic ether. Alcohol-vinegar also has 
a sinsll proportion of acetic ether. Cider-vinegar, 
besides acetic, contains malic acid. Malt-vinegar, 
which is the kind principally used in England, con- 
tuins, in addition to acetic acid, most of the con- 
stituents of beer. 


The vinegar of Sphettus was celebrated by Aristophanes and 


strument of the vio 
See VIOLIN. 


Fig. 6979 shows an ancient 
form of instrument, known at a 
later period as the monochord, 
from its single string. It was 
played with a pliectrum. The 
whole series of stringed instru- 
ments may be reasonably assumed 
to have grown from the Ivre, for 
which, to follow the myth or the 
history, whichever it may be, the 
dried tendons in the shell of a 
tortoise gave the first suggestion. ay 
The corn-stalk fiddie of the <4 
Southern negro is, to some of us, 
a familiar illustration of a rustic 
jnstrument with but slight capa- 
bility for expression, but at the 
same time suggestive of better 
things. (Sce Lyre.) See also, for various antique forma of lyre, 
ron LI. -+, Bonanni’s “ Instrumens Harmoniques,’’ Rome, 

116. 


Vi'ol-block. (Nautical.) A large snatch-block. 
See SNATCH-BLOCK. 

Vilo-la. (A/usic.) The second instrument of the 
viol class, having four strings, tuned a fifth below 
Mivenaasas relusekatlyipon rene. those of the violin ; the C and G strings are covered 


Vinegar may be derived from any saccharine solution capa- with silver wire. Its ordinary compass is 3 octaves. 
ble of undergoing alcoholic fermentation, the alcohol being | It is written on the G clef, 3d line, and on the G 
eri Neiboaty into acetic Hire by the subtraction of two atoms of | ¢lef when it extends high 

ydrogen ani the adiition of two atoms of oxygen. | : ; . .s 

Wine-vinegar {3 made — principally in France, Orleans being | Vi-ole’ d@’A-mour’, (AMusic.) A bow instrument 
a chief seat of the manufacture — from inferior wines and grape | of the viol class, rather larger than the viola. It 


refuse. The liquid is clarified by straining through a tun filled | has 7 catgut strings, the three lowest of which, liké 


with beech wood chips, and is then placed in casks, which are seein ° 
filled about two thirds full, and kept in a room where a con- the C and G strings of the viola, are covered with 


stant temperature of 8’ is maintained. The process occupies | Silver wire. Below the neck of the instrument, and 
several weeks. The process of making ciler-vinegar is entirely | passing beneath the bridge, are seven metallic strings 


analogous, all that is required being that the liquid should have : : “s : 
sufficient time and heat to pass to the alcoholic, and from that | tuned in unison with the others, so as to vibrate 


to the acetous fermentation. sympathetically with them. Its compass is 34 oc- 


Ba ou is Bre pared by making a work as in brewing; a | taves, and is written on two clefs. 

rment is added, and the wash or gy/e,as it ia then enlled, being f ! . i ; 

placed in casks, is acetified either by stoving or by ficiding. By 1 ieee Sari tinted 7 stringe d instrument play ed 
the first method this is effected in clone rooms heated by stoves ‘VY & W, the ing est in its range of its class. It 
or steam pipes to a temperature of 70° to 80°, or upward. has 4 strings tuned by fifths, and all capable of be- 


VIOLIN. 
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ing shortened by the left hand. 
octaves, written ou the G clef. 
Of its class are the 


Its compass is 34 


Violin Viola d'amour. 
Viol. Vivlone. 

Viol de gamba. Violoncello. 
Viola. Contra-basso. 


The four strings of the violin are supported at their respective 
ends by tho pins in the Acad und by the tad-piece. The neck 
has no frets, unlike the guitar. 


violone (contra-basso or double-bass), are al- 
lied to the violin, are or were played with the 
bow, and differ in the number of strings (the 
viol had a fretted neck and six strings) and io 
the compass of the instruments. 

The viola was a fifth lower in compass than 
the violin. The violoncello, or bass-viol, is an 
octave below the violin; and the violone, or 
double bass-viol, is an octave below the vio- 
loncello. 

As the tones of strings depend upon the 
number of vibrations in equal times, the 
strings in the instruments of lower comp:iss 
are larger. Ina piano tuned to an ordinary 
. pitch for the parlor, the middle A of the treble 
clef will bo produced by 420 vibrations per 
second. 

The range audible to an ordinary ear as a 


Violin. 


devcending C below this A to the 4th ascend- 
ing C above it, and the vibrutions are stated as follows, putting 
the said A in its place in the series : — 


Clase esis .- 4032 vibrations per second. 


eoeeeeoeeese 


Choc cece cece eee eee ones SUL Vibrations per second. 

Jab ecwiguece atelameiai ss eseeees 1,008 vibrations per second. 
Ch ree e's sai ata: save wana: esse 604 vibrations per second. 
, ee uriasiatabwneseis cuavkcdua'e-are 420 vibrations per second. 
Sr ei Sieisee tests eee. «6.252 vibrations per second. 
O (owed twa neew nae AN eae 125 vibrations per second. 
Cg Sie tinea Sh CURIE AS Sea's 63 vibrations per second. 
C ise S G44 e sere beta meee 31} vibrations per second. 

See Siren. 


It has been proposed to apply keys to the finger-board of the 
violin, by pressing which the strings may be shortencd by a 
definite amount, so as to produce the proper note without de- 


1 


| 
| 


The violoncello, viola, the obsolete riol, the © 


| 


| 


distinct musical tone is about from the 4th i 


nding upon the skill or judgment of tne former in applying | 


is tingeurs directly to the strings. 

The chirping and singing of the cricket and grasshopper are 
frequeutly spoken of; but they do not zing, — they fiddle. By 
rubbing wings and legs together — each in the manner peculiar 
to the species — these insects produce the sounds which charac- 
terize them. 

Stringed instruments with a finger-board, and played witha 
bow, are found among the Chiaese, Japanese, Hindus, Persians, 
and Arabs, besi les the European nations, and their descendants 
in other countries. 

The original of the piano-forte is the Aarp, which, laid pros- 
trate, becomes the /u/comer, known to the Arabs and Persians 
as santir, and to European nitions of some centuries since as 
the crnbal, the cymbaly of the Poles, and the cunhbalom of the 
Migyara of the present day. The instrument assumed many 
forms; beaten like the ino lern dulcimer, shown in Fig. ¢, Plate 
XL., from a work pubiished in 1533; or twauged by the fingers 
or plectra, as in Fig. 7, same plate, a crtole from a drawing in 
the British Museum The c/to/e, or finger-played dulcimer, 
was the psalter;um of the fourteenth century; Italian, salterto; 
English, psaltery 

The adilition of the kev, claris, made the cembalo or cithara, 
a clacicembalo or clacicetherium respectively, dand k, of Plate 
XL. . 

Toe Hindus claim to have invented the violin-bow, their 
ravanastron or ancient violin being cited in ancient Sanscrit 
writings. : 

In tue ‘* E-lda’’ we read of the intestines of a cat being made 
{nto acord for Lok, the evil one of the Scandinavian myths. 
The lyre-strings, said to have been invented by Lynus as a sub- 
stitute for thong: of leather or twisted strines of Hax, were made 
of sheep’s intesines, owwy xopdas of Homer. Catgué is the ner- 
eicieus of the Mildle Ages, 

A representation of the Anglo-Saxon fthels is given in a MS. 
Rt the eleventh century in the British Museum. (Cotton, 

iberius, c. 6.) The instrument is pear-shaped, had four 
strings, and his no appirent bridze. A German fiddle of the 
ninth century is also shown, copied by Gerbert from the MS. of 
St. Blasius; it has only one string (ierman fiddles of the 
twelfth and thirteenth centuries are also shown. 

The ‘‘Nibelungenlied ’’ Volker is described as wiclding the 
fiddle-bow as dlexterously as the sword. 

Painting: of a fiddle on the interior of the roof of Peterborough 


4 


| 


1 
! 


host at the creation. The original represents angels playing 
upon the fiddle, cittern, 

shalin, harp, and trumpet. Fig. 6931. 
(es 
ne “ 


Y 


The portion represented in = 
our cut has but the first 
two instruments. 

The lower group {s also 
from a MS. of the saine 
century (Brit. Mug. MS. 
Addit. No. 10,293), where 
a performer on the fiddle is 
accompanied by others on 
the dulcimer and bagpipe. 

Pepya.in his Diury (Lott), 
states thut he‘ took a great 
deal of pleasure [ut the 
coronation of Charles II.] 
to go up and down, and 
look upon the ladies, and 
to hear the musique of all 
sorts, but, above all, the 24 
violins *' Hlis devotion to 
music and to the ladies was 
remarkable, and occasion- 
ally got him into trouble. 

Ile elsewhere referer to his 
own practice on the ‘‘ vial- 
lin,‘ and to an abominable 
** base viall “at Hempson‘s, 
which, with his fiddle, made 
the ‘ worst music I ever beard.” 

“He (Templer] is a great traveller, and says all the harvest 
long the fiddlers go up and down the harvest fields (in Italy ?] 
everywhere, in expectation of being hired by those that are 
stung [by the tarantulas].”? — Pepys, 1662. 

“ We into the house and there fell to dancing, having ex- 
traordinary musick, two viollins, and 2 base viollip and theorbo, 
four hands, the Duke of Buckinghanys musick, the best in 
] paid the fiddlers £3 among the four, and so to 
bed.“’— Pepys'’s Diary, 1668. 

A mention of the fiddle in England occurs 
in the legendary tale of St. Christopher, 
written early in the thirteenth century :— 


‘* The king loved the melody of fithele and 
of song ”? 

The instrument was noticed by Chaucer, 
but was not common till the time of Charles 
II., who, in imitation of Louis XPV and his 
band of performers under the leadership of 
Beltazarini, established a band of twenty- | 
four fiddlers; hence the old refrain, — 


** Four-and-twenty fiddlers all of a row.” 


The rebec was an instrument having suc- 
cessively 2, 3, and 4 strings, and was played 
by abow. It was introduced by the Sara- 
cens or Moors into Europe, and was known 
in Italy in the twelfth century. Jt and its 
name are derived from Arabia. 


Violin. 


violoncello, and has two or three strings. 
The neck is like that used among us, hav- ie 
ing no fets. In Thompson's illustration, Syrian Kermanjek, 
which we copy, the body is made like that and ‘ood. 

of their derbekkeh, or drum. A calabush, 

or bowl, with a parchment cover, upon which the bridge-piece 
is supported. In the mode of covering, it resembles our banjo, 
but, unlike the banjo, the body of the kermanjek is closed at 
the rear. 

Away in Chinere Tartary the Abbé Huc records, *‘ A boy took 
down a sort of violin with 3 strings, that huvg on a goat’s 
horn, and presented it to the head of the family.’ He was glad 
to escape from the tent during a lull in the “* bawling ”’ of ‘* the 
terrible virtuoco,”’ ‘taking advantage of a moment when he 
gtopped to swallow a bow! of tea.” 

The art of violin-making, naturalized in Italy in the fifteenth 
century, appears to have reached its culminating point in the 
productions of the Cremonese school, about the close of the 
seventeenth. Antonio Stradivarius, who flourished at this 
period. stands, by common consent, at the head of all violin- 
makers. The instruments of Guarncrius are scarcely less re- 
nowned, both commanding almost fabulous priccs, while those 
of other makera of the same school and period enjoy a reputa- 
tion far above that of more modern instruments. This is no 
doubt due in part to age, which imparts a mellowness of tone to 
stringed instruments, but is believed also to be largely attribu- 
table to the correct adjustment of their proportions and skill in 
arranging their minor details, as well perhaps as to a choice of 
the materials from which they were made. To determine the 
fact as far us possible, and with a view of throwing historical 
light on the development of Italian violin-making, the directors 


The modern Arabian fiddle, the kerman- 4 VA a) 
jek, is supported on the ground like Our ress Ne 


(England) Cathedral date from the twelfth century. One has, of the Austrian Exposition of 1873 in Vienna invited the exhi- 


the incurved sides and S-shaped sound-holes. 
The upper group in Fig. 6981 is from a MS. of the fourteenth 
century (MS. Reg 2, B. vii., British Museum), of the angelic 


| 


bition of instruments of this class, dating from the earliest 
periods down to the close of the eighteenth century. 
See Sandy and Forster's ‘‘ History of the Violin’? See also 


VIOLIN-PIANO. 
an article in ‘‘ Lippincott’s Magazine,’? September, 1874, pp. 
852 ~ 360. o— : 


Vi'o-lin'-pi-a'no. (Music.) “A form of the piano- 
forte patented some thirty years since in England by 
Todd. It is intended to give the violin tone to the 
piano-strings by the pressure be the string of an 
endless band covered with powdered resin like the 
bow of a fiddle. 


This is effected by the pressure of the foot of the player upon 
@ pedal, which puts the endless band in motion, and the band 
is caused to rub against the particular wire, as the key apper- 
taining thereto is depressed by the finger of the player. 

This violin attachment was in addition to the usual hammer 
action ; and was brought in as an auxiliary at pleasure. 

An instrument on this principle, termed the tetrachordion, 
war exhibited at the Paris Exposition of 1867 by its inventor, 
M. Baudet. In this each string consists of a single wire, and is 
surrounded by a tuft of fiber, the upwardly projecting ends of 
which are, by the action of the keys, brought in contact with 
the rosined surface of a roller covered with parchment or leather, 
and revolved by the alternate action of two treadles. 


Vi‘o-lon-cel/lo. (A/usic.) A bow instrument 
of the viol class, having 4 strings tuned in fifths an 
octave below the viola. Its compass is 34 octaves. 

Vi‘o-lo/ne, (Music.) <A large bass-viol, one oc- 
tave lower than the viviuncello, and 2 octaves below 
the violin. A duwble-buss. 

Vir'gi-nal. (Afusic.) An instrument consisting 
of a number of strings stretched in a frame like that 
of a harp, and played by means of hammers and keys. 
It was one of the precursors of the piano-forte, and 
was well known to the musical profession and the 
cultivated classes of society in the sixteenth and 
seventeenth centuries ; how much earlier we do not 
know. Seen, Plate XL. 

A book of exercises for the virginal, written for 
Queen Elizabeth, is still extant. 


The pit-a-pat motion of the fingers, so different to the clawing 
action of the hands in playing upon the harp, gave occasion to 
Shakespeare to compsre.to it the love-taps of his heroine, — 

Still virginating 
Upon his palm.” 

This man, whom nothing escaped, made words as he wanted 

them. 


A century later Gibriel Platte describes a dibbling-machine 


as formed of iron pins 
‘* Made to play up and down like virginal jacks."” 

After many essays and various changes in movement and 
application, after the tirginals, manichords, clavichords, harp- 
stchords, and spinets had had their day, the piano came forth, 
** beyond all question the first of musical instruments.’? — 
THALBERG. 

The “ virginall” and printed ‘‘ virginall-book’’ are several 
times mentioned by Pepys, 1560-63. 

‘Took Aldate Street on my way, and there called upon one 
Hayward that makes Virginalls, and there did like of a little 
espinettes [spinet] and will have hiin finish them for me; for I 
had a mind to a smal] harpsichon, but this takes up less room.” 
— Peprs's Diary, 1668. 

It is commonly said that ‘‘ the idea of making the hammer of 
the hirpsichord streke the string instead of pulling it gave rise 
to the piuno-forte.”* The substitution of the hammer for the 
Plectrum was, however, made in the virginal a century before 
the introduction of the harpsichord. The clavichord was also a 
well-known instrument, and operated by keys and wires, which 
acted as hammers. The tirginal had a padded hamnier, con- 
sisting of a leather button on the top of the hammer-wire. 
With the exception that the harpsichord had two strings aud 
the virginal but one, it is easier to see the original of the 
piano-torte in the virginal thao in the Aarpsichord, in construc- 
tion as well as date. 

These instruments, with hammers and quills in various forms 
and combinations, having been in use for nearly three centu- 
ries at the time the piano-forte was introduced, it is hardly 
worth while to give credit to any particular person at that late 
date for the invention of an instrument in which the strings of 
a prostrate harp were struck by hammers. The improvements 
on that well-known device were, however. great, and the piano 
may be said to date from that of B. Christofori of Florence, 
neal See A, Fig. 3586, and accompanying description, page 

Vis-a-vis. A dress-carriage for town use. 

Vise. 1. Aninstrument with two jaws, between 
which an object may be clamped securely, leaving 
both hands free for work. The hand-vise is not a 
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vise proper, but has a tang which is grasped by one 
hand, while the other holds the tool to work upon 
the object held. 

A better detinition could hardly be given than that 
of the ‘‘ Autocrat of the Breakfast-Table,’’ when vice- 
president at a feast where the presiding officer was 
too voluble and gave him not half a chance : -— 

‘* A vise is something with a screw that ’s made to hold its jaw 


Till some oid file has played away upon an ancient saw.”’ 
O. W. Houmss. 


It is said to have been invented by a disciple of Pythagoras, 
one Archytas of Tarentum, about 616 8. c. Pliny must always 
{ find an inventor for an objec}. 
| Vises are known by purpose or construction : — 


, Barrel-vise. Hand-vise. 

, Bench-vise. Pipe-vise. 

‘ Calking-vise Saw-yise. 
Screw-vise. 


| ‘oot-vise. 
Glaziers’ vise. 
| In Fig. 6983, a is a pin-vise, used by watch-makers in filing small 
pins and other cylindrical objects. The jaws are not united by 
_ a joint, but are formed in one piece witn the stem of the vise. 
Tue screw and stem are perforated so that long wires may be 
| inserted through them; and the latter is octangular, so that 
| the whole may be twisted around with the left band while the 


Hand - Vises. 


right is operating the file. 5b care hand-vises, also used for 
' holding work while being filed; the latter has a wooden handle. 
' The screws of hand-vises uaually have thumb-nuts, but in those 
of the very largest size syuare nuts, turned by a key or spanner 
d, are employed. 

In Fig. 6934, a be represent table-vises; these are provided 
with a fixed projecting jaw and a screw, usually toothed at the 
upper end for holding them on the edge of the work-table. 


| @ isa swivel-vise; ¢,@ parallel.jaw hand-vise. 


i 


( 
Fig. 6985 illustrates the Stephens vise, being a perspective 
view of the vire and swivel. 
B (Fig. 6986) shows a swivel attachment. 
C, plan of the vise, part of the top being removed io show the 
working parts. The movable jaw a is opened and closed by the 


Vises. ’ , 
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toothed sliding-barb. The lever c operates a toggle d connected Vise-clamp. A supplementary jaw — or, per- 
ee aoc ee am bY spring to engage the slidingber | HPS we might say, alveolar process — to hold pieces 
* i b; a further movement of the lever | Of peculiar shape or tender material in the jaws of a 
vise. See H, Fig. 6986. 

Vise-press. The screw-press— called a vice- 
press formerly in England — occurs upon the coins 
of Bostra, in Arabia, and in an illuminated Bible of 
the fifteenth century. (FosBRoKE.) See ScrEw- 
PRESS. 

Vit/re-o-graph. A photograph on glass. 

Vit’rics. This term includes the fused com- 
pounds in which silex predominates, such as glass 

: and some of the enamels; in 
Fig. 6987. contradistinction to the ce- 


ii 


—— 
— f 


' Hh 
(| i 
SY, 


“mn 


> = 


¢ 
Te 


Stephens Swivel - Vise. 


brings its end in contact with a cam projection of the toggle, 
closing the jaw a upon the object held by the vise. 

D, pipe attachment. 

E, flat table-clamp for jewelers. 

F, taper attachment for irregular work. 

G, jewelers’ swivel table-clamp. 

H, coach-makers’, wood-workers’, and harness-makers’ at- 
tachment. , 


Machinist’s Parallel Vise. Wrought Vise. 


ramics, in which alumina predominates, such as 
brick, tiles, pottery, and certain of the enamels. 
Vit-ri-fac’tion. The act of changing into glass. 
Said of the melting 
of silex by heat, —a Fig 6989. 
process which is as- 
sisted by the addi- 
tion of alkalies. 
Vitrificution. See 
GLASs. 
Vi'tro de’ Tri’no. 
(Glass.) A kind of 
Venetian _filigree- 
glass, made of an in- 
ner and outer shell, 
each containing fili- 
gree canes, a bubble >>==— 
of air being inclosed .— 
at each crossing of ———— 
the canes. See ReE- Saw-Filer’s Vise. 
TICULATED GLASS ; FILIGREEF-GLASS. 
Vit/ro-type. (Photography.) A name given to 
the processes which involve the production of col- 
lodion film pictures on glass. 
Vitry. A light canvas. Vittory. 
Stephens Vise and Attachments. Voic'ing. (MJusic.) In the construction of organ- 


ipes, ing away the upper edge of the block in a 
In the parallel vise (Fig. 6987), the lower end of the movable re ere pi we Oo ted rie the lip which im- 
jaw slides along a guide, and is moved by a screw and hand- | ~~ ° : the te aes Aas P 
wheel as its upper part is opened and closed by the screw which | parts the vibration to the air issuing from the ny 
passes through the fixed jaw. ; ‘wind. The upper edge is obliquely serrated, to divide 
Fig. 6988 is a portable wrought-iron table-vise. The baseand the issuing stream of air, the result of which is to 
table are of cast and the legs of wrought iron. | ~atnle? : Cie nék 
Fig. 6989 is a handy form of vise for pattern-makers’ and saw- prevent a chirping at the commencement of the note. 
filers’ use. The jaws are closed by a levercam and opened bya The voicing of the metallic mouth-pipe is by mak- 
spring. ing parallel notches on the beveled surface of the lip 
2. (Carpentry.) A spiral staircase, the steps of | at an angle with the axis of the pipe. ; 
which wind around a perpendicular shaft or pillar| Vol-can‘ic En’gine. The name applied by its 
called a newel. inventor, Oliver Evans, to the aéro-steam engine, in 
3. (Plumbing.) A tool used by plumbers for} which the heated gases from the furnace are com- 
drawing lead into flat grooved rods, called cames, for | bined with the steam and are unitedly carried to the 
lattice-windows. cylinder. Whether the idea of Mr. Evans proceeded 
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VORTEX WATER-WHEEL. 


beyond a mere project is not known to the writer. 
The distinguished inventor had a very original and 

ractical turn of mind, qualities not always united 
in the same individual. 


An engine of this character was patented in the United States 
by Bennett in 1848, and was also secured by English patent. 
The furnace was inclosed in the boiler, and the fuel was burnt 
under pressure. The smoke and heated gases passed through 
the water, so as to prevent the passage of grit to the cylinder. 
See AERO-STEAM ENGINE. 


Vol-i-cim’e-ter. 
registering log, was invented by Smeaton. 
VELOCIMETER. 

Vol’ta-e-lec-trom’e-ter. An instrument for 
indicating the degree of electrical excitation. See 
ELECTROMETER ; GALVANOMETER ; VOLTAMETER. 

Vol-ta'ic Bat’ter-y. An apparatus consisting of 
pairs of dissimilar metals arranged ina saline or acid 
solution so as to develop an electric excitation at the 
expense of the relatively electro-positive metal. See 
GALVANIC BaTTery. 


Volta’s first arrangement, invented 1800, was the “‘ pile,” 
consisting of alternate plates of zinc and silver placed one above 
the other, separated from each other by thicknesses of moiat- 
ened cloth. To this succeeded the ‘' trough,’’ in which the 
plates were placed on their edges and liquid substituted for the 
cloth. Afterwurd copper was substituted for the silver. Zinc 
was, and still is, generally used as the positive metal. The 
negative metal varies in different batteries. Different exciting 
fluids are also used, as nitric acid or dilute sulphuric acid; the 
former is employed with the Bunsen and Grove batteries ; the 
latter with most others, bichromate of potash being generally 
added. A number of formulas are given for the liquid, leading 
to the conclusion that the proportions may be indefinitely 
varied within certain liniits without material variation in effi- 
ciency. 

Poggendorff's is 3 pounds bichromate of potash, 4 pounds 
concentrated sulphuric acid. McCracken’s: 1 pound bichro- 
mate potash, 3 sulphuric acid, 1 gallon water. Ogden's: 9 bi- 
chromate of potash, 4) sulphuric acid, 7 water. Newton: | 
bichromate of potash, 1 sulphuric acid, 12 water. United 
States Telegraph Company: 6 pounds bichromate of potash, 1 
gallon sulpharic acid, 5 gallons water. Western Union Tele- 
graph: 1] saturated solution bichromate of potash, 1 sulphuric 
acid, 18 water. Prevost’s, patent: 800 water, 60 bichromate of 
potash, 50 sulphuric acid, 2chromic acid. 


Vol-ta'ic Light. A light of great intensity, ob- 
tained by passing a current of voltaic electricity 
through two carbon points which are caused to 
closely approach each other. In practice, a magneto- 
electric battery is usually employed instead of the 
voltaic battery. See ELectric LIGHT. 

Vol-ta'ic Pile. One of the earliest means em- 
ployed in the production of voltaic electricity. 


It consisted of a number of disks of silver or copper, wet 
cloth, and zinc, in the order named, and this accumulation of 
positive and negitive surfaces produced re- 
sults much more powerful than had been 
hitherto attained by any appliances of the 
rote science. It was invented by Volta in 

si) 

Zamboni's pile consists of alternate disks of 
gilded paper and sheet-zine packed in a glass 
tube and pressed at each end by metallic 
plates, which are respectively positive and 
negative. The disks being dry, the effect is 
feeble. Two of these piles have been made to 
oscillate continually a pendulous clapper, 
which, striking against two bells on the piles, 
simulated perpetual motion. 

Sulzer, in 1167, had noticed that when two 
pieces of different metals, as copper and zinc, 
were placed one above and the other below 
the tongue, an itching sensation, xccom- 
panied by a metallic taste similar to that of 
copperas, was produced. 


Vol-tam’e-ter. An instrument 
for measuring the strength of a vol- 
taic current. 

In Faraday's (A, Fig. 6991), two tubes with 


A sea-way measurer, or self- 
See 


Toltaic Pile. 


closed ends, and containing water acidulated with sulphuric | 


acid, are inverted in a vessel containing the same fluid In each 
tube is a slip of platinum connected with one of the poles of a 
voltaic battery. The current decomposes the water into its 
elements, which form in bubbles, oxygen upon the positive, and 
hydrogen upon the negative slip, and thence ascend the tubes, 


The quantity of gases developed in a given time determines the 
force of the current. Bis an enla view; @ being the ves- 
sel, and } the index-tube. See also GALVANOMETER. 


Vol’ta-plast. A voltaic battery specifically 
adapted for the electroplating process. 

Vol’ta-type. A cast of an object obtained by 
the gradual deposition of a metal from a metallic 
solution, through the agency of electric action. See 
ELECTROTYPE. 

Vollume Now, one book of a series or of a col- 
lection : as, ‘‘a work in three volumes”; ‘‘a library 
containing 2,000 volumes.” | 


Formerly, tolumen, a scroll of bark, papyrus, waxed linen, 
skin, parchment, silk, 
and, lastly, paper, 
wound around a stick 
known as an umbilicus, 
the extremities of which 
were called the cornua, 
and were tipped in some 
cases with silver, gold, 
ivory,oreven gems. The 
author's name was writ- 
ten on a /abel and tied to 
the cornva. The whole 
war placed inan envelope. 
They were tinged with 

| ofl of cedar- wood, to pre- 
serve them from insects. 

The specifications of 
patents at Kolls Court, 

| London, are on very long 
, Strips of paper, examined 
| and read by unrolling. 


Vol'u-ta-ry 
Press. A trausfer- 
ring-press in which _~ 
a hardened _ steel 
roller or plate, with 7g 
a design in cameo or 
intuglio, is made to |: : 
deliver an impres- |% | a 
sion upon a plate or IED) 7, 

Voltameter, : 


Fig. 6991. 


roller of a softer ma- 
terial. The harder 
member forms the 
die, the softer one the mill. 
MACHINE. 

Vo-lute’, An ornamental architectural scroll. 

Vo-lute'-com’pass-es. A draftsman’s com- 
passes in which the legs are gradually expanded, so 
as to trace a spiral. 

Vo-lute’-spring. A spring of metal coiled in a 
helix, and extended or extensible in the line of its 
axis, in which direction its resiliency is utilized. 

Fig. 6992 shows several forms, single and double, used In the 
runniog-gears of cars and for bumpers. 


See TRANSFERRING- 


Fig. 6992. 


Volute- Springs. 


rig 


Vo-lute'-wheel. A volute-shaped shell, that 
in revolving presents its open mouth to the air, 
which is thus gathered into the tube and discharged 
through the hollow axis. 1t is a common and effec- 
tive form of blower. 


The term volute-wheel is sometimes applied to a water-wheel 
with radial or curved buckets, in which the periphery of the 
| wheel is surrounded by a volute-shaped casing or Fcroll, which 
' confines the water against the wheel, gradually decreasing In 
capacity as it encircles the wheel. 


Vol'velle. <A contrivance of revolving gradu- 
ated circles for making caleulations. 
Vor'tex Wa'ter-wheel. A kind of turbine in 


VOTE-RECORDER. 
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VULCANITE-FLASK. 


which the water enters tangentially at the surface 
and is discharged at the center. 


“In that illustrated (Fig. 6993), the water from the race a 
fiows downward into the chamber 0, and is conducted centrip- 
etally by a series of curved guide-blades to the wheel, whence it 


Fig. 6993. 


f Vas 
(ea 


fs discharged by two central orifices, one opening upward and 
the other downward. The portion discharged duwnward is at 
once conducted away by the tail-race, while that pasying up- 
ward into the space ¢ is conveyed by suitable channels into the 
tall-race. The wheel is always completely submerged below the 
level of the water in the tail-race. 


Vote-re-cord/er. An apparatus in which, by 
an impulse given by each member of a body at his 
' desk, upon the ‘‘aye” or ‘‘no” lever or button, the 
indication is made at the clerk's or president’s desk, 
and the record counted or sum shown. 


In one of the many forms, the members vote simultaneously. 
- There fs a dial like a large fuce of a clock to indicate the yeas, 
and another to indicate the mays. These dials contain the 
numbers of all the members, and each pulls a knob, communi- 
cating by a wire, as the bells do in a hotel. with the dial: his 
number flies out as he pulls, and he sees that his vote is recorded. 

By turning a little crink, the hand on the dial is made to 
point out the number of votes that have been cast both for and 
against the bill; and by another simple process, the names of 
those voting both in the affirmative and negative are printed for 
the use of the clerk on a slip of paper. The whole process of 
taking the vote, recording it, and printing the name, does not 
require more than half a minute. 


Vous’soir. (Architecture.) One of the trun- 
cated wedges forming the members of an arch. 

Fig. 6994 shows one made of cast-iron. 

Vox Hu-ma'/na. (AMusic.) A reed-pipe stop in 
an organ, tuned in unison with open diapason, and 
depending for the peculiar quality of its tone, é¢mbre, 
upon the shape of the tube through which the sound 
of the reed is transmitted. The stop is named from 
its supposed resemblance to the human voice. See 
Stop. 

Voylol. (Nautical.) A large rope used as a pur- 
chase for raising the anchor when more power is re- 
quired than can be obtained by the use of the mes- 
senger. Also written viol and voyal. 

Voy’ol-block. A large single-sheaved block for 
the messenger, which brings the power of the capstan 
upon the cable. 


Vugh. A large cavity in a mine. 

Vul/can-ite. A hard and non-elastic Variety of 
vulcanized rubber, used for making combs, dental 
plates, and numerous other objects. It contains 
more sulphur and is subjected to a higher and more 
prolonged heat in curing than ordinary vulcanized 
rubber. The invention of Charles Goodyear. (See 
VULUANIZING.) For special purposes, metals which 
do not readily combine with sulphur, as gold, plati- 
num, and aluminium, have been combined in a fine 
state of division with the So ats For instance, 
see Fowler's patent, 1865, for the combination of vul- 
canite with aluminium for dental and other purposes. 

See alzo Esonire, Til; Ivory, ARTIFICIAL, page 1207 ; 
Harp Russer, page 1061, Caoutcnovuc, page 454. 

Lamb’s patents, November 18, 1873, refer to the vulcanization 
of other gums and drying vegetable oils, such as those from 


linseed and cotton-seed. The guma ballata, checkley, and gutta- 
percha are mentioned. The oil of the asclepyias is also used. 


Vuleanizing Processes. Sce patents: — 
No. Name and Daute. No. Name and Date. 
144,998. Mayall, Nov. 25,73. 11,897 Marcy, Nov. 7, ‘64. 
945. Marquard,Jan 19 °69. 17,087. Herring, Ap. 14, °67. 
144,622. Lamb, Nov. 18, 73. 7,816. ‘Trotter, Dee 8, °50. 
144,623. Lamb, Nov. 18, °73. 10,686. Meyer, Feb. 28, °54. 
10,785. Goodyear, Ap. 4. °64. | 66,670. Cutler, July 24, “66. 
24,996. De Wolfe, Aug. 9.°59. | 87,553. Roberts, Jan. 27, “68. 
23,151. Beins, March 8, °69. 24,795. Eaton, July 5, ‘69 
23,778. Mayall, April 26. 69. | 125,707. Walker e¢ al., Ap. 16, 
27,708. Exton, April 8, ‘60. 72. 
30,807. Falkeet al., Dec. 4,°60. | 26,172. Eaton, Nov 22, °59. 
27,798. Harris, April 10, '60. | 158,447. Meyer, July 28, 74. 
23,855. Parmelee, May 8, '69 | 158,448. Meyer, July 28, °74. 
24,401. Parmelee.June 14.°69. | 158.449. Meyer, July 28, 74. 
10,339. Meyer, Dec. 20, ‘53. 153,450. Meyer, July 28, 74. 
33 3U3. Gately, Sept. 17, 61. 


Coloring Vulcanite. 
99,956. Schlesinger, Feb.15,°70. | 99,885. Halliday, Feb. 15, ’70. 


Vuleanite Articles. See patents: — 
No. Name and Date. Purpose. 
103,416. Bird e¢ a/., May 24, 1870........ Wringer-rolls, ete. 


62,106. Albright, February 12, 1867 .... Harners-trimmings. 
77.952. Beins, May 19, 1868............ Car-springs. 


140,519 Mayall, July 1, 1878 Belting. 
Restoring Waste Rubber. See patents: — 
No Name and Date. 
16,998. Foratrick, Oct. 28, '66 
122,289. Smyser, Dec 2 


5.01. 


No. Name and Date. - 
80,181. Parmalee, Sep. 25.°60. 
92.764. Tuttle, July 20, ’69. 

23.740 Bachnagel, Ap 19,59. | 17,295. Popenhauren ef ai., 

25,160. Hall, August 16, '69. May 12, °67. 

Vul’'can-ite-flask. An iron box for holding a 
denture while being exposed to the heat of a vul- 
canizer. 

The flask is formed In three parts. The teeth are set in the 


centra) part, and the others contain the dies for pressing the 
rubber into shape. The parts are attached together by bolts. 


Fig. 6996. 


Fig. 6996. 


Vulcanizing Fiask. 
Vulcanizing Flasks and Molds. 


No. Name and Date. No. Name and Date. 
89,481. Howells. Aug. 11, “63. | 73.826. Hayes, Jan. 14. “68. 
30,787. Wayward, Nov. 27,°60. | 36,146. Franklin, Aug 12,°62. 
84,299 Moulton, Nov.17.'68. | 97,266. Banigan, Nov. 30, ‘69. 

105,971. Osgood, Aug 2, ‘70. 83.523. Falke, Oct. 22, 61. 
139.579. Hopkins, June 3, ‘48. | 28.668 Ilayes. June 12, °60. 
115,207. Hotes et al., May | 28,948. marti et al., May 
e . ol. , 69. 
91134. Hurd, June 8, '69. 112,755. Weicker. Mar. 14, '71. 
140,494. Gately, July 1, '73. 41.347. Alden, Jan. 19, *64. 
22,976. Putnam, Feb. 15, °59. | 53,084. Pariwwelee, Mar 6, '66. 
28 428. Warren, May 2, 60. | 151,779. Hopkins, June 9, °74. 
667. Peer, April 3, '66. 157,647. Starr, Dec. 8, °74. 

62.197. Wood, Jan. 16, '66. 154.082. Ransom, Aug. 11, ’74. 

79,816. Edson, July 14, ‘68. | 181,656. Birdaall, April 6, '76. 
821. Hayes, July 8, '62. 170,781. Heigs, Dec. 7, 75. 
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I - j , repeatedly between these rollers, while the compound is ap- 
Vul/can-ite Spring. Fig. 6997 shows several nea 


el aes as : . with a trowel or puddling-stick, und becomes equally disr 
applications of vulcanite to car-springs. Peee cd throuph the miasa,” ‘The: fidal-hesting to couiplete the 
a has metallic cups with vulcanite cushions. process is not usually done until the rubber is attached to the 

b has polyhedral blocks of vulcanite. cloth which is to receive it, and the article of which it forms a 

¢e has annular corrugations. part is complete. This is effected in cylindrical chambers, the 
d. The block is a frustum of a cone. ends of which are tightly closed after the articles are introduced. 
See also Figs. 1142 - 1144, pages 482, 483. Live steam is sdmitted to the interior of the cylinder, which is 
provided with a system of steam-pipes at the bottom to 

Fig. 6997. revent the free steam around the goods from condens- 


ng. 

Car-springs are cured, as the process of dened ings is 
technically called, by placing the crude springs in which 
the caoutchouc is mechanically combined with the sul- 
phur, white-lead, whiting, and whatever other material 
the consistency and weight may require, in iron molds, 
the parts of which are keyed together ; and there molds 
are placed in a boiler, to which live steam is then ad- 
mitted, the heat being adjusted to the character of result 
required ; from 250° to 300° Fah. 

fees In the curing of material for shoes, a dry heat js usually 
Vulcanite Car- Springs. employed, but steam beat is sometimes used. They are 
made on lasts, and placed in racks on a carriage, which 
is then wheeled into an oven heated by a hard-coal fire. The 
mans heat is gradually increased, from say 160° at the commence-. 
containing the dentures are exposed to a heat suffi- | ment to 275° at the conclusion, — the process occupying about 

cient to combine the sulphur and | 10 hours of oven heat. 
Fig. 6998. caoutchouc, and produce the com- The history of the discovery of vulcanization {is a romanee,, 
| 


Vul'can-iz-er. A furnace in which the flasks 


rf i See and has ita tragical features, if a life of hard work, brilliant 
nt pound called rulcanite. discovery, base piracy, and defeated hopes may constitute the 
In Hoffstadt’s self-regulating vulcanizer 


elements of a tragedy. 
the flame is regulated and the degree of Charles Goodyear, who added a new material to the sub- 
heat indicated by the tap of a bell when it | stances before available for the uses of mankind, was born at 
has reached the desired point. The gas | New Haven, Conn., in 1800, and died in New York in 1860. 
stopcock is actuated by a thermostat, which | His first discovery in relation to the mode of making indis- 
comes into effective action at a prescribed _ rubber non-adhesive consisted in dipping the article — a shoe, 
degree of temperature. for ead ape ra in ies te ABS at a aoe was good, hb 
was only surface-deep. This he patented In , and articles 
Vul-can-iz/ing. The process of were thus treated at Providence, R. I., for some years, till the. 
combining sulphur with india-rub- | discovery and introduction of vulcanization. 1839 was the date. 
ber to render the rubber insensible | of his aiseorety aun es ee of his French patent, which was 

; ee i ae the first publication of his discovery. 

to atmospheric changes, USES Oe its Not satisfied with the nitric-acid process, he appears to have. 
durability , and adapt it for various | devoted his time and money to experiments of a hypothetical 
purposes in the arts. and empirical kind ; allying the raw caoutchouc with this, that, 


This was originally effected by dipping the and the other ingrcdient, grinding, macerating in various sol- . 


exigent : : vents and acids. At last, it appears, a piece of india-rubber. 
= eee ey ae Ge Geeete, tt to combined with sulphur was accidentally dropped on to a hot 


daveral other micthois: have: been ene stove, and the process was revealed, Where it had been slightly 


j d, the effect was but slight; and from this were all the 
loyed. In one, the vapor of sulphur, with superheated steam shace-oirean : 
ts brought in contact with the rubber in the mixing apparatus. grades of soft and hard rubber, up to the charring of the ma- 


‘ p terials The remainder of the invention was but a pursuit of 
cee aaa: pean ee a sa ral various suggestions growing out of the discovery. Materials of 


many kinds were added to give character, weight, cheapness, 
posed of 1 part bichloride of sulphur and 40 parts sulphide of color; the latter constituting artificial ivory or wood, such as 


carbon, after which they are quickly dried in a warm draft. bonttes C : 
’ . Colored with cinnabar, it formed material for artificial 
The most usual and probably the best method for general pur- gums and dentures. Innumerable ures occurred, and an ena- 


oes consists in mechanically mixing the gum at a moderate 
“ meration of the number of articles now made of vulcanite would 
cat with flowers of sulphur, and subsequently ‘‘ curing ’’ it in fill a pamphlet. 


ayinw aes aye pera oe aie aaradagee ta pias Qoodyear's patent in France was voided by a technicality, it 
et t oe beeiieg lor. bod a +) eottneas ge ta bb S © being held that he had not fully put his invention in public use. 
Perl ete color, body, an ne e rubber. fee | within the prescribed time. His confidence was abured in 
a iar England, and a patent obtained in that country a few days 
Ela vi ee Hoy aes a iy tubs and sah hn of Hie to that of Goodyear. His patents in this country, ¢0 fs 
Fete OF area Ce Pie oP eC ee eee number, have been the cause of interminable litigation, and 
steel rollers, which mash and further soften it, while water, | the inventor died about the time the title was quieted. 
trickling from above, washes out the dirt; it is then passed Ilis name will ever be remembered as that of a brilliant in- 
through a masticating-machine between a pair of spirally cor- | ventor. So fur as personal recognition is concerned, he has his 
rugated rollers, water being supplied as before to complete the due, but he was much pressed in pecuniary matters. Among: 
cleansing, and, coming out in the form of sheets, is hung in 8 | the well-deserved personal recognitions may be mentioned the 
steam-heated apartment to dry, the longer the better. From | Grant Council Medal at London, 1851; the Grand Medal of 


the drying-room it passes to the grinding-mill, also a pair of ; ; , ; 
steel rollers, heated within by steam, but kept dry on the out- fee aa Nail: ; and the Cross of the Legion of Honor 


sile. It is passed repeatedly between these rollers, until it be- 
comes of a uniform doughy consiatency, and is finally delivered Vyce. (Coopering.) A gimlet- inted hand. 


jn square sheets. The vulcanizing compound is next applied in aa on ee 
the mixing-mill, which is very similar to the grinding-mill, the Seve ie iloy ed to hold up the head while the staves 
4 | are closed around it. 


rollers being heated within by steam. The rubber is passed 


WABBLER. 


W. 


Wab/bler. An elliptical cutter-head placed at 
such obliquity on the shaft as to revolve in a circular 

th. Sometimes called a drunken cutter. 

Wab’ble-saw. A circular saw hung out of true 
on its arbor. Used 
in cutting dovetail 
slots, mortises, ete. 

Wad. 1. (Fire- 
ie arms.) The wad 
of a gun is in- 
tended to hold the 
charge in position 
at the rear of the chamber, or to prevent windage. 
In smdll-arms it is usually a disk of felt, punched by 
a circular wad-cutter. An old felt hat furnishes ex- 
cellent wads. Plugs of paper, oakum, or cardboard 
are also used. 

2. (Ordnance.) Wads for ordnance are of four 


' card. 


Wad-punch. A tubular steel punch used for 
cutting gun-wads, etc. A similar punch is used by 
leather-workers and others. 

Wa'fer. A thin adhesive disk used for sealing 
letters, etc. 


Their employment for this purpose is of comparatively modern 
origin. They are said to have been made in Venice in the six- 
teenth century. The term is derived from the thin small pieces 
of bread used in the Eucharist. The Emperor 
Henry VII. was poisoned by a monk with the Fig. 7001. 
mass wafer at Beneventum, 1313. “ 

The ordinary kind is made by diffusing fine flour 
into pure water, forming a thin batter free from 
clotty particles; this is not allowed to ferment, but 
is plared between two iron plates, previously 
greased with butter, which come together like a 
pair of tongs, leaving a sinall space between them ; 
and is exposed for a short time to the heat. The 
plates are then allowed to cool, and, on being 
opened, the contained sheet is found to be dry, 
solid, and brittle, and about as thick as a playing 
The wafers are cut from it by annular’ 
sharp-edged punches. 


kinds. | 


Junk wads; made of old rope. | 
Grommet wads; made of cordage, in the form ofa ring. 


Transparent wafers are made by dissolving fine 
glue or isinglass with such quantity of water that 


Papier-maché wads; small disks for closing the fuse-holes of 
common shells and the loading-holes of diaphragm shells. 

Coal-dust wads: serge bags filled with coal-dust, placed in- 
side the 6-pound cartridges for 8-inch guns, to fill up the 
chamber. 

3. (Mining.) a. Graphite. 

b. An earthy oxide of manganese. 

Wad'ding. 1. A spongy bat of cotton wool, 
made by the carding-machine, and attached by a 
coat of size to tissue-paper, or treated on one side 
with a film of glue or gelatine. The name is derived 
from ouate or wat, the down of the asclepias, which 
was formerly imported from Asia Minor for stuffing 
cushions. 

2. (Fubric.) Loosely woven stuff used by tailors. 

3. Tow for common wads. 

Wad'ding-siz’er. A machine for giving a coat- 
ing of size to the surface of a hat of cotton. 

The upper reticulated metallic apron is so situated as to exert 


& pressure upon the sized bat as it passes over the cylinder for 
the purpose of producing the adhesion of the fibers by means of 
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Machine for Stzing Wadding. 


the sizing. The blast-pipe is for the purpose of detaching the 
bat from the apron. 

The rotary cylinder F has pin-points or other rigid projec- 
tions on its periphery, which receive the size from the rotary 
sles D, and sprinkle it upon the bat or wéb by centrifugal 
-dorce. 

Wad-hook. A spiral tool for withdrawing 
wads. A worm. 

Wad'mal. A _ heavy, coarse, woolen stuff for 
sailors’ jackets. Made in the Orkneys. Wadmeil; 
wadmill; wadmarel. , 

Wad'mill-tilt. (Weapon.) A covering for a 
field-gun and carriage used in the British service, 
equivalent to our pawlin, Length, 14 feet 6 inches ; 
breadth, 11 feet 6 inches ; weight, 50 pounds. 


the solution, when cold, shall be of proper con- 


sistency : it is poured, while hot, upon a plate of Wad- Punch. 
mirror glass, warmed by steam and slightly greased, 

surrounded by a metallic frame rising just as high above the 
plate as the wafers are to be thick: on this a second plate of 
glass, heated and greased, is laid. When the two plates become 
cool, the gelatine has become solidified, and is cut into wafers 
with a punch. 


Waf'fle-ir‘on. A cooking-utensil having two 
hinged portions to contain batter, which is quickly 
cooked by the relatively large surface of heated iron, 
owing to square projections which make cavities in 
the batter-cake. 

Waft. (Navtical.) A flag stopped at the head 
and middle portions, hoisted as a signal. The mean- 
ing of the signal varies according to the place where 
it is hoisted ; at the main, peak, etc. Wheft. 

Wag/on. 1. A four-wheeled vehicle used for 
goods, freight, and produce, rather than passengers. 


The first forms of wheeled vehicles were Carts and CHARIOTS 
(which see); the four-wheeled vehicle was much later. It is 
probable that the word translated wagon in our version of the 
Bible referred to a two-wheeled cart. 

The children of Jacob were directed to take ‘' wagons out of 
Egypt (Genesis xlv. 19), and many years later (1490 B. c.), in 
the departure of the Israelites from Egypt, the prince of the tribes 
offered six covered wagons and twelve oxen, two oxen toa wagon, 
for the use of the Levites: ‘‘ two wagons and four oxen he gave 
unto the sons of Gershom,” ‘and four wagons and eight 
oxen he gave unto the sons of Merari.’? — Numbers vii. 3, 7. 

Camels are not shown in-the Egyptian paintings, and could 
not have been in common use in that country in Pharaonic 
times. Their use had long been known in Persia, and some 
were probably introduced by the immigrating Israelites. 

Cambyses failed to reach the oasis and temple of Ammon, 
probably from want of camels. 

Herodotus refers to the carts and wagons of the Scythians 
pera schylus, in his ‘‘ Prometheus Bound,’’ speaks 
of the 

‘‘ Wandering Scyths who dwell 
In latticed huts high poised on easy wheels.”’ 


One of their wagons, measured by Rubruquls, had a distance 
of 20 feet between the wheels; the axle was like the mast of a 
sloop, and it was hauled by 22 oxen, 11 abreast (Fig. 7002). 

Marco Polo, who traveled through this country 1275 - 1295, 
states that their houses ‘‘are circular, and are made of wands 
covered with felts. These are carried along with them whither- 
soever they go. They also have wagons covered with black felt 
eo efficaciously that no rain can get in. These are drawn by 
oxen and caniela, and the women and children travel in them. 
They eat all kinds of flesh, including that of horses and dogs 
and Pharaoh’s rats) Their drink is mare's milk.” 

Strabo calls the inhabitants of the Don, M:eotis, and Dnieper, 
Hamazeci, or dwellers in wagons. And Hesiod : — 

‘‘ To the land of the Galactophagi, who have their dwellings 
in wagons.” 

The cut (Fig. 1149) representa modern Tartar vehicles, which 
probably differ but little from those used on the same steppes 
twenty-five centuries ago. See Carr. 


WAGON, 
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Fig. 7002. 


WAGON. 


The four-wheeled wagons in the triumphal procession of 
Ptolemy Philadelphus were of large size; that bearing the 
image of Bacchus was 14 cubits long and 8 wide, drawn by 180 
men. Then followed a wine-press mounted on a four-wheeled 
wagon 2') cubits long and 16 in width, and drawn by 300 men. 
The press was full of grapes, and tramped by 60 satyrs, with 
Silenus as president. Then followed a wagon 25 cubits long 
and 14 wide, supporting a sack containing 3,000 measures of 
wine, and consisting of leopards’ skins sewed together. This 
was drawn by 600 men. ‘This wonderful procession is described 
in the fifth book of the ‘t Deipnosophists,’’ by Athenzeus. 

The plaustrum or Roman wagon is shown upon the column 
of Trajan. The Scythian, as described by Herodotus, is pic- 
tured on page 485. The plaustrum had wheels of the same size 
and a pole. The high-wheeled wagon was derived from the 
barbarians. It is the Aceh Awiolad wen of our Anglo- 
Saxon ancestors. The perch or coupling between the 
fore and hind axles was added in the Middle Ages. 

The cumbrous char of the fourteenth century was the 
state-carriage of the time, and was but a wagon. The 
shafts were fastened to the wagon-body, and the two 
axles fastened to the bed. Such a carriage must have 
turned with difficulty, as the fore-carriage was not 


<n Fig. 7003. i> 
ai S Py ‘> Dw 
eS a!) — HES 


— 
) 

~~ «> 
—eeeeeeeeeeeees eee 


Car per as Or ot 


— 


A Lady’s Char of the Fourteenth Century. 


swiveled. The illustration is from the ‘‘ Luttrell Psalter,” a 
manuscript of the fourteenth century. 

A vehicle on four wheels of equal diameter is of lighter draft 
than one in which the fore wheels are smaller than the hind- 
wheels, unless the load is distributed 
on the wheels in proportion to their 
diameter. In eley’s wagon, 
constructed in reference to this 

nt, the hind wheels are unusually 

, and bear four fifths of the 
w t when the body is fully 
loaded. The axle is bent, and 


Fig. 7004. 
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A mongrel contrivance, partaking of the features of 
cart and wagon, has been suggested. The forward end 
of a two-wheeled cart is supported upon a fore-carriage, 
to which the horse is attached The device needs no 
rrp bi description, as the illustration (Fig. 7005) shows 


it nly. 
7006 {ee wagon made with the rear of its 
body offset and depending downward below bottom 
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im 
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of the front part. It has also a bent hinder axle placed directly 
under the rear part of the body. See also Truck, Fig. 6676. 
Fig. 7007 illustrates a Belgian dray, a being a side, } a front, 
and c a rear elevation. 
The hind wheels are 
inade high, and the body 
is suspended beneath 
them; the fore wheels 
are much lower, but sus- 


geet! 


= nest: 


Gordon's Wagon. 


This construction 
enables very 
heavy loads to be 
« carried, two 


tain comparatively little of the weight. 


JA. 


horses drawing as 
much as ten tons, 
In some cases the 


Ve 


{\ 
/ wally 


7 al =O want body of the dra 

> E¥ S q is more elevated, 
4 ie //) and casks or cases 
pu Ss are slung be- 
neath it by 


chains, while a 
heavy load is carried on top. 

A number of devices have been introduced for dumping the 
load of a wagon. The Baltimore brick. ns are made to 
travel back on rollers over the hind axle until they upset and 
discharge the load. 

Other wagons have trap-doors in the bottom. 

Others are made in sections 80 pivoted as to careen singly or 
simultaneously. 

Robinson's oh ny Sng has a body composed of separate 


sections arranged in line with each other and pivoted to the 

bed-pieces of the wagon-frame, soas to be placed in a horizontal 

position to hold the materials, or tilted, rear end downward, to 
discharge the load. 

Fig. 7006. “ When the sections 

= are all ina horizontal 

ition, they are 


eld by latch-pieces 
at their sides. To 
dump the load, the 


sioteeny Google 


WAGON-BOILER. 


sections are disconnected and tilted, as indicated in the 
figure. 


2719 


WAGON-LOCK. 


a hill. It is usually called a wagon-lock in the 
United States ; and though the teri brake is emi- 


2. A tool having four edges of cane mounted in a|nently appropriate, to avoid repetition the subject 
fraine, and used to trim the edges of gold-leaf to a | will be considered under WaAGON-LOCK (which see). 


size for a book; that is, about 3} inches 


Wag'on-ceil‘ing. One of a cylindrical 
form. 
\ Wagi/on-coup/ling. One for attaching 
\ the hind axle to the fore. Known also as a 
reach or perch in carriages. 

Wag’on-drag. A shoe secured 
by a chain to the bed or coupling 
of the vehicle, and forming a tem- 


Belgian Dray. 


on aside. A book cousists of 25 leaves of gold inter- 
posed between paper leaves. The caue is used in 
preference to steel, as the gold does not adhere to it. 

Wag’on-boil’er. (Steam-engine.) A boiler hav- 
ing a semicircular top and flat or concave bottom ; 
so called from the resemblance of its shape to that 
of a wagon covered with its tilt. See A, Plate 
LXI. 

It is always ret up with a twheel-draf: that ia, the current of 
flame and smoke after passing under the boiler-bottom is made 
to rise up at the back, whence, returning along one side by a 
brick flue to the front, it crosses the front end, and thence 
passes along the other side to the back, where it enters the 


Dumping - Wagon 


main flue, which conducts it to the chimney. Wagon-boilers 
were formeriv very generally used in the manufacturing dia- 
tricts of Yorkshire and Lancashire. The usual sizes were 16 to 
24 feet long, 6 feet 8 inches deep, and 5 feet wide; each foot in 
leogth was considered as capable of supplying steam for 1 horse- 
wer of the engine, a 20 horse-power boiler being 20 feet in 
‘length. In one of this size, the fire-grate is 5 fect long and 4 
feet wide, the grate bars usually having a fall of 3 or 6 inches 
from front to back. 
Wag/on-bow. An arched-shaped slat with its 
ends planted in staples on the wagon-bed sides. Used 
toelevate the tilt or cover. 
Wag'on-box Lift’/- 
er. <A hoisting device 
to elevate the wagon-bed 
from the running gears 
when the latter are re- 
quired to hold the hay- 
frame, or are to be used 
without any bed, for 
hauling rails, etc. 
Wag'on-brake. A 
carriage-brake is a fric- 
tional device applied to 
the wheels of a vehicle 
in order to retard its 
motion when descending 


porary rnnner which receives the 
weight of the wheel, and by friction on the ground 
arrests the speed of the vehicle in going down hill, 


In the United States, a /ock is preferred. See WaAGON-LOCK. 

In its simp'e form, it is a cast-iron shoe to receive the wheel, 
being fecured by a chain to some part of the vehicle, so as to 
drug thereby. It is rus- 
peuded to a hook on the 
carriage when not in use. 

Kneebone’s drag (Eng- 
lish) is curved to the con- 
tour of the wheel, and is 
anchored to the carriage 
by a chain of such a 
length as to allow the 
wheel to run upon to it 
when detached from its 
suspensory book on the carriage for that purpose. It has a 


Fig. 7010. 


Drag. 


roller jo front, which diminishes its friction on the ground and 


throws the wear on the rear 
part of the shoe. 
Wag'on-ette’. (Ve- 
hicle.) A kind of four- 
wheeled ee ee = 
of verylight construction. + 
Wagon -ham'mer. 
The vertical bolt which 
connects the dowble-tree 
to the tongue, and upon which the double-trec swings. 
It is made in the form of a hammer for the sake of con- 
venience, being 
withdrawn from its 
place in thedouble- 
tree when required 


for any purpose. 
The end of the 
shank jis tapered 
off, and is used in 
lifting the linch- 
pin to remove a 


wheel. 
With = thimble- 


skein wagonan (ree 
AXL-skeiNn), in the 
place of the hammer-head is a wrench for removing the nut 
from the end of the spindle. 

Wag’on-head’ed Ceil/ing. One having a cy- 
lindrical form. 

Wag’on-hoist. An elevator used in carriage- 
factories, depots, and liv- 
ery-stables to raise or 
lower vehicles to or from 
floors in the building. 
The platform is balanced 
by weights from pulleys 
over the respective cor- 
ners, and is operated by hand-rope, drum, and spur 


Fig. 7011. 


Kneebone’s Drag. i 


ar. 

Wag'/on-jack. One for lifting the wheels of a 
wagon clear of the ground, that the wheels may be 
removed and the spindle greased. The varieties are 
numerous. See CARRIAGE-JACK ; LIFTING-JACK ; 
etc. See list under Jack, page 1208. 

Wagi/on-lock. A device to bring a friction on 
the wheels of a wagon to retard its motion in de- 
scending hills. 


In Fig. 7014, the rubber H is brought, by means of lever, 
cord, and crank-shaft, to bear upon the wheel. 

In Fig. 7015, the self-locking lever engages the guide-segment 
by friction, being impelled thereto by the spring upon the op- 
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erating lever. The friction is relieved by drawing toward the | Fig. 7018 Fig. 7019 
main lever. ° 

In Fig. 7016, the holding back of the horses in descending a | se 
hill pulls upon levera at the end of the tongue and operates the 
rubber levers. There are very many different methods. 

Though the friction-lock has never been wast ane in Britain 
to the same extent as in the United States, they have been again 
and again brought forward in that ‘‘ tight little island.” 


Fig. 7014. 


Wagon- Seat. 


Rapson’s Lock. 


an elliptic spring with a : 
caoutchouc sphere to take the pressure when the 
load is extreme. 


Wag’'on-tip’per. A device for tilting a 
wagon in order to dump its load. That il- 
lustrated (Fig. 7023) consists of a hydraulic 
Sas Ble lifting-jack having a ram provided with a 
Wagon- Brake. head suitable for receiving the axle of the 
car, which is run over it, and that end lifted 

Lord Somerville's friction-lock (called a drag) consists of a bar | by operating the pump. 

i 


on the outside of the wheel, which {fs : : 
brought into action as required, bearing ag’on-tongue Sup-portier. See TonGcveE- 
‘SUPPORT. 


flatly against the edge of the rim. It is a 
Wain. A wagon. 


very crude contrivance, but is interesting 
ap ons of. thereerlicsr atom iae re | Wain'scot. (Curpentry.) <A paneled facing to 
‘interior walls. It was common formerly, but other 
modes of finishing interiors have superseded it. 
Wainscofing. It is again coming into use. 
So called from a foreign species of oak called 
| wainscot having been formerly applied for the pur- 
pase, 
| Waist. 1. A narrow portion ef an object, as the 
contracted part of a Smeaton lighthouse. 
2. (Nautical.) The middle portion of an object, as 
the midship part between the forecastle and quarter- 


Fig. 7015. 
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Rapson‘s lock (English) ts the next in 
the English series, and is also very 
clumsy. Itisa band containing a Fig. 7020. 
_ row of segments which are clasped oa 
around a collar on the hub when the motion of the ae 14 
whee! is to be impeded or arrested. Several modes of ae ae 
bringing the affuir into action are suggested. In oA 
one, the breeching-straps of the horse pass through 
staples on the shafts and thence back to the brake- 
eee so as to pull on the latter when the horse holds 
kK: 


—_ 


reco en 


ee 
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Wag'on-seat. One perched on the wagon-bed, | 

as in Fig. 7020, or supported from the standards, as < . 
in Fig. 7019. a 
Fig. 7016. , Spring-Seat for Wagons. 


deck ; or the main and fore hatchways ; or the half- 
deck and galley. 

Waist-block. A bul- 
wark sheave in the waist 
of the vessel. 

Waist-tree. (Nauti- 
eal.) Another name fora 
rough-tree or spar placed 
along the waist in place of bulwarks. 

Wait'er. 1. A tray on which to carry plates, 
etc., or offer food to guests. 
Wag/on-spring. Excepting in that kind of 2. A revolving or traveling table or tray, to bring 
driving-buggy pied asa esa or the wagonette, : the dishes within the reach of guests. 

the wagon- bed | Fig. 7 
Fig. 7017. aie down | as 

upon the bolsters, | 


Wagon- Brake. 


> Fig. 7021 shows | 
gum springs between 
the bed and bolster; 
and Fig. 7022 has 


. t 
ee 


Wagon- Spring. 


3. Anclevator. See DuMR-WAITER ; ELEVATOR; 
_ Hypraviic ELEVATOR ; RopE-ELEVATOR ; WATER- 
Somerville’s Lock. | ELEVATOR. See also list under Horstina, 


Wagon- Spring. 
Wale. 1. (Shipwrighting.) A wide plank at 


certain portions of a ship's side, extending from 
stem to stern and describing the curve of the 


Walking- Vehicle. 


Walk'ing-wheel. A Pepometer (which see). 
Wall. 1. A structure of stone or brick. 


The following terms are employed : — 
Face ; the front of a wall. 
Back; the rear. 

Core; the filling-in. ; 

Course ; « layer of stone or brick. See Course. 

Bond ; the system of lay- 
ing. See Bonn. 

Batter; the slope of the 
face (if any). 

Party-wall; one common 
to two houses. 

Flank-wall; a return or 
side wall. 

Fire-proof walls are made 
of stone, brick, or metal, but 
the resisting power of brick 
is greatest Granite splits 
and flies, sandstone scales, 
limestones “ mai tag gtd 

rok a0 0/8 _ble into lime, iron warps and melts. This subject has been 
st es. The wales are known as the main-wale, _ considered, briefly, under Frre-proor BuiLpinG, and here there 


gunwale, channel-wale, ete. | is but room for a few 


The channel-wale of a man-of-war is below the | examples of the uses 


lower deck-ports, and the main-wale between the | of iron in forming, 
strengthening, or 


Hydraulic Wagon- Tipper. 


ports of the respective decks. facing walls. 
2. A timber bolted to a row of piles to secure | A is for an inside 
them together and in position. wall, having studs a 


; a : of corrugated sheet- 
Wale-piece. A horizontal timber of a quay or | snetal for supporting 


jetty, bolted to the vertical timbers or secured by} a lath surface 6, 
anchor-rods to the masonry to receive the impact of | whose inturned edges 
vessels coming or lying alongside. cece ny alte ta Se 

Walk’er-bit. (Saddlery.) A milder type of 
Mexican bit, but yet retaining its leading character- 


edges of the stud- 
plate. 

B has studding 
and frame of angle- 


istics. 
Walk’ing-cul’ti-vat’or. One in which the en ek Ae ee 
operator walks behind, as distinguished from the | d@, which is covered 
di. r sul cultivator. in entirely by con- 
riding or su ky aici crete material e¢. 
mb C represents on a C 
; ‘ae. small scale one or 
a two rooms of a house 
pg CNS. constructed on 
: . a - Nee Seely's plan, with 
, ; i SSS 2) corrugated sheet- | 
ue Tae << y metal and angle-iron. 


lke 
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D has an open 
framework of metal- 
lic sections /, with 
sides of double wire 
.| gauze 7. inclosing 
‘| plaster of Paris, and 
—| with an outer sheath- 
ing of metal A, in 
imitation of mason- 


ry, isolated from the 
frame by soapstone 
blocks 7. 
E has a filling of 
concrete g around 
the frame / and the G 
sheathing A and 
blocks 1%, just de- 
scribed. 
F has a wooden 


frame & with a con- Fire-proof Walls. 


Walk'ing-ve’hi-cle. One in which the pro- 
ion is made by the recurrent action of oscillat- 

ing reds which step upon the floor or ground. 
are operated by cranks turning on eccentrics, by 


legs 
which they are raised during their forward movement and de- 
pressed during their effective stroke. 


paneeaiy Google 


WALL. 
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WALL. 


crete outside the sheathing, and an outside wall of artificial | By ingenious contrivances, the quantity of joiner’s work is 
stone / made with dovetails at the rear, which form locks in the | much reduced, and the chimney is so constructed as to secure 


concrete. 

G has cast-iron hollow boxes, made with tongues, grooves, 
lugs, and locking-plates. These are built together in their 
courses, and the courses fastened together in a similar manner. 

H uses cast-iron, hollow, rectangular, or triangular blocks, 
and builds them up in the manner of bricks. 

I is specially intended for mansard roofs; it bas an outer 
fron plate m and inner wire-gauze n, on which the plaster ¢ is 


o is an outer break-joint plate to cover the junction of 300 feet ; Xenophon, 100. 


read. 
the plates, and its bolt locks all the parts ther. 

J shows a sheet-metal cover g to a cast-iron bracketing p, the 
whole forming a cornice. 

The ‘‘ formacean "’ walls, described by Pliny, were ‘‘ molded 
/ rather than built,’’ as he says, ‘‘ by ramming earth within a 
| frame of boards, constructed on either side.’’ He declares them 
very lasting, and refers to the earthen watch-towers‘erected by 
Hannibal on the summits of the mountains in Spain. ‘ The 
earth so rammed, I can assure you, does continue for years in 
an imperishable state, and is neither affected by rain, by wind, 
nor by fire, and neither mortar nor cement is used in them.’ 
These must have been what are now termed Pis&-work (which 
Bee). 

Ransome’s process (English) for rendering walls impervious 
to moisture is as follows : — 

- The external surfaces of the walls to be protected are first 
washed with a silicate of soda or solution of flint, which is ap- 
plied again and again, until the bricks are saturated, and the 
silicate ceases to be absorbed. The strength of the solution is 
regulated by the character of. the bricks upon which it is to be 
applied, a heavier mixture being used upon porous walls, and 
a lighter one of those of denser texture. After the silicate has 
become thoroughly absorbed, and none is visible upon the sur- 
face, a solution of chloride of calcium is applied, which, imme- 
diately combining with the silicate of soda, forms a perfectly 
insoluble compound, which completely fills up all the inter- 
stices in the brick or stone, without in any way altering its 
original appearance. By this operation the wall is rendered 
perfectly water-tight, and, as the pores of the bricks are thor- 
oughly filled for a considerable depth from the surface with the 
insoluble compound, which is entirely unaffected by atmos- 
pheric influences, no subsequent process is necessary. 

Cob walls, still used in some rural districts of Britain, are 
made of clay and chopped straw, based upon brick or stone 
foundations, and having a thickness of about two feet. They 
are built in the manner of Pis&-work (which see). In some 
cases, however, the work is not confined within boards, but is 
built up by the shovel, being well incorporated before applying 
and after placing it on the wall. The lintels and sills of the 
doors and windows are built in, but the openings are cut subse- 
quently. Aseach layer dries its surface is shaved and trimmed, 
receiving a final coat of plaster. 

Straw houses are made in England by an inventor who pro- 
cee dis as follows : — 

He compresses straw into slabs, soaks them in a solution of 
flint, to render them fire-proof, coats the two sides with a kind 
of cement or concrete ; and of these slabs the cottages are built. 


Fig. 
eae 


warmth with the smallest consumption of fuel, and at the same 
time to heat a drying closet. Thecost of a single cottage of 
this description, pokes Be ‘‘all the requirements of health, 
decency, and comfort,”’ is $425. See also list under Masonry. 


The walls of Babylon were possibly 75 feet high. They had 
been gradually decreasing in height since the time of Herodotus, 
who reported them 200 royal cubits = 337 feet (English); Ctesias, 
It is probable that the reputed di- 
mensions decreased as more reliable estimates were transmitted. 

The Chinese wall was built by Chi-hwang-ti, 220 B.c. The 
feudal system was about that time in course of demolition in 
China, and was accomplished by the Han dynasty. The process 
is now being repeated in Japan. 

This great wall is 1,200 miles long, from 20 to 25 feet high, 
and from 15 to 20 feet broad. 

It was built as a barrier against the hordes of Tartar cavalry, 
and was everywhere constructed of the materials found in the 
immediate neighborhood. 

Fig. 7027 is a view of a portion of the Great Chinese Wall, at 
a point three days’ journey from Pekin, on the route to Siberia. 

On plains and terraces which afforded clay and loam, it was 
formed with an earthen core, built up in well-pounded layers, 
preving narrower toward the top, and faced with large tiles laid 

at. The top was also paved with tiles and defended with a 

parapet. On mountains of stratified rock the facing was made 
of masonry, and the interior filled with earth and cobble-stones, 
On the mountain of Kal-gan, where the rock is a trachytic 
Boepay ry which breaks only into most irregular shapes, the 
wall is of solid masonry, the stones being laid in cement ; its 
section is here an isosceles triangle, the crest being brought to 
a sharp edge. 
In other localities it is built of hewn rock, and has a brick 
parapet. Where it ascends a mountain the top is built into 
steps to facilitate the age of soldiers. Throughout its entire 
length it is defended by towers, which rise from it at regular 
distances of a few hundred feet. Many of these towers are 
several stories high, and are provided with loopholes and with 
arched windows. In many places the northern side was de- 
fended with ditches and embankments, which may originally 
have existed throughout the whole length of the wall, or they 
may have been constructed to resist local attacks, 

Every mountain and every weak point was defended by 
a fortified town. e wall is now in very different states of 
preservation, according to the material used. In the Mer 
the points where it was originally most needed, it has crumb 
into a mere line of rubbish, which is being rapidly graded down 
by the plow. 

The Abbé Huc says of the Chinese wall, that one of the em- 
bassy of Lord Macartney in 1793 estimated the cubic masonry 
of the great wall was greater than that of all the houses in 
England and Scotland. ‘ But it is evident that he has taken 
for the basis of his calculation the part of the wall immediatel 
to the north of Pekin, which is really fine and imposing, but it 
must not be supposed that this barrier is equally large and solid 
throughout its whole extent. We have had occasion to cross 
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WALL-BEARING. 2723 WALL-PAPER HANGER. 


it at more pare one different Horan et oat often bei | in hospitals devoted to eye-diseases, etc. Great im- 
for days together without ever losing sight of it; and, instead . 
of the double-battlemented stone-wail which is seen at Pekin, , Proverments have been made of late both in the 


it is sometimes a very humble-looking wail of clay; and we | quality of the material and its ornamentation. 


have even seen it reduced to its simplest expression, and com- | Paper-hangings were first attached in the stead of silk or 
posed only of stones piled up together.”’ tapestry, about a. p. 1666. They were made by the Spanish 
It appears that it suffered the fate so common to contract and Dutch,and ornamented by stamping, or stenciling velvet 
work ; well done at special points, and ‘‘the mere pretense of or flock paper in which the surface was ornamented with silk or 
a wall ou those distant points, which had besides little to fear toss, by Lanyer, who obtained a patent therefor in the reign of 
from the Tartars,— such, for instance, as the frontiers of : Charles I., about 1634. He called the product Londrindina, 
Ortons and the Alechan Mountains." — Huc. and states that he had “ found out an art for affixing wool, silk, 
For information of the construction of Roman walls see and other materials upon linen, cotton, leather, and other sub- 
‘*Murus’’; ‘' Paries,” in Smith's ‘' Dictionary of Greek and | stances, with oil, size, and cements, so as to make them ser- 

Roman Antiquities." | viceable for hangings and other purposes.” 
. Sots g . : ' His claim to priority was disputed, and it was stated to have 
2. (Mining.) The rock inclosing a vein. The | been invented in 1620 by Francois of Rouen, where the business 
upper and lower portions are known as the roof and | was carried on by father and son till the death of the latter, in 
r respectivel . 1748. Wooden blocks for printing the patterns in size were 

pectively. exhibited during the dis 
as : g the dispute. 
. Where the dip is considerable, the upper boundary Nemetz describes the manufacture of ‘‘ wax-cloth hangings 
is the hanging-wall, and the lower the foot-wall, with wool chopped and beat fine’ to one Andrau,a Frenchman, 
3. (Nautical.) A large knot worked on the end eatly in the eighteenth century. This artist was inspector of 
Pe ncinn ten ol a ere the palace of Luxembourg, was celebrated for his arabesque and 
Of & rope; as of a Man-rope, tor mstance, — grotesque paintings, and had a manufactory of hangings in the 
Wall-bear'ing. (MJuchinery.) A bearing for re- | palace. 

Vig. 7028 ceiving a shaft Savary,in his ‘‘ Dictionary of Commerce,”’ states that flock- 
ig. (Veo. when entenn hangings were first made at Rouen, but they do not appear to 
= : B | have hada paper backing. In the early part of the eighteenth 
Or pasS1NQ | century paper-hanging was of such poor quality as only to be 
through a Wall. | used in houses of inferior class, but toward the end of that 
It is protected | century the manufacture had attuined excellence, and the best 
P mansions were decorated with it. In 1786 the art ia declared 


by a cast-iron 
casing, built 
into the wall, 
the bottom of 
which serves as 
a bed-plate for 
the plummer- 
block, the up- 


Wall- Bearing. per part = sup- 
site poeting the 


by Temple to have culminated in point of excellence in design. 

The mode of making the paper-hanging in continuous lengths 
was subsequently introduced. 

Breitkopf, of Leipsic, Germany, introduced the imitations of 
marble, porphyry, and other masonry. 

The addition of a metallic dust to give brilliancy to the de- 
sign on the paper seems to have originated some two centuries 
since. Hautsch, of Nuremberg, invented the mode of preparing 
the metallic dust, which was soon adopted by the wall-paper 
manufacturers. (See Metatiic Dust.) Eccard is also credited 
with being the first to make tinsel-paper with the ‘‘ metallic 
dust.”’ 
ll-bo Black and white mica ( Glimmer) were also used in Germany 
masonry above. A watt-box. : for this purpose In the seventeenth century. 

Wall-box. (AMachinery.) A device for support- | In d/ock-printing, wooden blocks are prepared by cutting 
ing a plunmer-block in | away the portions which are not designed to print, or pieces of 

hich haft ts i metal, forming the pattern, are inserted. These are dipped in 
Ww ss a sha rests 10 | the color and laid on the paper, which has been previously cov- 
passing through a wall. | ered with a thin coating of color serving as a ground. In the 

It consists of a_ rec- | ehesber inde ry hana paper a ord to print on: iain 

ee e greater proportion of wall-papers are n rin na 
tangular cast-iron frame, | manner entirely analogous to calico-printing by being passed 
havin arrangements for | through a series of engraved cylinders heated and rotated by 
receiving and holding the | stesm-power, which dry the color very rapidly, and perform the 
box in fixed position whole work with such expedition that the plain paper, as it 

W move sel . ‘ comes from the mill, may be printed and reeled ready for use 

Wall-clamp. A brace - jp haif an hour. 
ortie to hold walls together, | Paper-hangings, printed from cylinders, were exhibited by 
orthetwo partsof adouble- | Zuber aoe! at the eighth French Exposition of In- 
: F dustry, 1834. 
wall, to prevent spreading. | By using a sufficient number of cylinders, from 12 to 20 colors 
brea A sort of bracket-desk attached to | are applied to the paper during its passage through the ma- 
a Wall, , chine. 


! 3 : Of late years thin veneers of wood have been introduced to 
Walled A'rea. (AMetallurgy.) a. An ore-roast- | tent in lien of wall vapers: 


ing space inclosed by three walls, or by four, with | Wallpapers are sometimes printed with varnish or size, and 
the exception of a doorway. | gilt or copper leaf applied; or pulverized Diguipiite of tin is 
: i . dusted over #0 as to adhere to the pattern. In. flock-papers 

Aap lan ane ' finely comminuted wool dyed of the desired color is similarly 
-knot. ( @it- | used. Powdered steatite or French chalk is used as the ground 

p cal.) A large crowning- for satin papers, the gloss being produced by polishing. Stripes 
2 knot worked upon the end are sometimes produced by passing the paper rapidly under a 
| trough having parallel slits in its bottom. Previous to the in- 

V troduction of machinery, the size of the sheets of wall-paper 
Wallow-er. A lan- | was necessarily limited to that of the old hand-mold. At pres- 
tern- wheel. A_ wheel | ent they are made in lengths of 2 yards, having a matt of 20 
de wi . *>oL« | inches when hung, and covering 60 superficial feet. e num- 
aoe . Ae two end disks ber of pieces iherefore required to cover a surface is ascertained 
attached to the shaft, and | by dividing the number of superficial feet which it contains by 60. 


« series of rounds or trun- | Wall-pa’per Cut'ter. A machine for trimming 
_ connecting the disks 4), edges of wall-paper. 
i. meting as cogs. A | The paper ia laid with its margin projecting over the edge of 
trundle-wheel. the table. A wheel running on the paper communicates its 
Wall-pa’per. Paper ; motion to a pair of cutting-whcels, between which the paper is 
prepared forhanging upon | Passed. 
walls torender them more| Wall-pa’per Hang’er. A device for hanging 
, sightly ; or mere- . wal!l-papers. | 
7 ie. ly for the purpose | The ae of the ahcetie et sounds wollen gla held by 
<2 of coloring them, ah reas ei eheniherpanee is applied Neend ii veleaned by pull: 


as in photographic ' ing a trigger, and the roller is then employed for pressing the 
studios; the rooms | surface of the paper in order to cause its adberence to the wall. 


ol a rope. 


WALL-PLATE. 
Wall-plate. 1. (Building.) a. A piece of tim- 
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WARP. 


Ward's Case. Ap air-tight inclosure with glass 


ber let into a wall to serve as a bearing for the ends | sides and top for preserving or transporting plants, 


of the joists. 
b. A plate resting on a 
wall and supporting the 


Cutter for Trimming Wall- Paper. 
frame of the roof. See Kina-post Truss. Called 
also raising-plates. 

2. (Machinery.) The vertical back plate of a plum- 
mer-block bracket, for at- 
tachment to the wall or 
post. See Bracket. 

Wall-sid’/ed. (Nauti- 


~ cal.) Said of a ship with 
‘~ upright sides above the 
- water-line ; in contradis- 
tinction to the term tum- 
ship bulges helow, and has 
less beam at the upper deck than at the water-line. 

, A large plate at the 
end of a tie-rod to ex- 
tend the external bear- 

)) ing. They are known 
as bonnets, stars, S's, 
alla ctaciad according to shape. 

Wa'lney. The feather-edge oracute angular edge of 
a slab-board, cut from a round log without previous 
squaring, or obtained in the process of squaring. 

The edyes remove the bark and waney froma board. 

Want'y. (Dan. Vant, cordage.) A rope or strap 
to bind a load on the back of a horse. Used in hilly 
countries, and by cavalry when foraging. <A sur- 
ciny/e. A wagon-rope. 

Wapp. (Nautical.) <A leader on the end of a 
pendant, acting as a fair-leader. 

Ward. (Locksmithing.) a. Acurved ridge of metal 
inside a lock which opposes an obstacle to the pas- 
sage of a key which is not correspondingly notched. 

Warded locks were used by the Romans, as the keys found at 
Herculaneum and Pompeii sufficiently testify The character 
of the ward frequently gives the name to the lock, as, — 

One-ward or two-ward lock. The wards, being usually of 
sheet-metal bent into a round form, are sometimes called 
wheels; hence the names one-wheel, tivo-w'eel locks, ete. 
When the wards are cast solid, instead of being made of bent 
strips, the lock is a solid ward 

The shape of the ward sometimes 

Fig. 7034. gives the name, as L-ward,T-ward, 

Z-ward, ete 
A lock without wards is a plain 
lock. 


6. The notches or slots in 
a key are also called key- 
wards, somewhat in violation 
of the meaning of the term: 
ward, a guard, | 

Ward'ing-file. A flat. 
file having a constant thick- | 
ness, and only cut upor the 
edges. Used in filing the 
ward-notches in keys. 

Ward-room. (Nautical.) 
A cabin, on board large ships-of-war, for the accom- 
modation of officers ranking as lieutenants. 


Lock- Wards. 


SSS a 


etc. ; named from the inventor. 


Mr. Hooker, the naturalist, records that in 1850 the 
intendent of the Calcutta Botanic Gardens received 391 plants 
from North America, packed and transported in ice, in excellent 
order. They consisted of varieties of trees, bushes, and plants, 
fruit and ornamental, and were packed in Ward’s cases for 
ha raga to the English settlements in the Himalaya 
Mountains. 


Warmer. A heating device. See list of Stoves 
and HEATING APPLIANCES, pages 2409, 2410. 


Fig. 7035 is an apparatus for warming railway-cars by means 
of hot water, which is heated in an annular boiler a surround- 
ing the stove, passes through an upwardly ascending pipe b into 
the small tank c, whence it descends through the pipe c’, and 
is conveyed by a horizontal pipe beneath the seats of the car, 
and is finally returned to the lower part of the boiler by the 


pipe d. 
Fig. 70865. 
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Car- Warmer. 


Baker's 


Warm/ing-pan. A brazier with hot coals for 
airing and warming a bed. 

‘January Ist. Presented from Captain Beckford with a 
noble silver warming pan.’’ — Pepys’s Diary, 1669. 

“ Never mind the warming-pan.’’ — PicKWICcK. 


Warn'ing-piece. (Horolegy.) An oscillating 
piece in the striking parts of a clock which is actu- 
ated by a pin on the hour-wheel, so as to release the 
fly which iegulates the speed of striking ready for 
the lifting of the hawk's-bi// detent in the rack. The 
warning-piece, by starting the fiy, causes a rustling 
noise, Which is the precursor of the striking, and is 
called the warning. 

Warn/ing-wheel. That wheel in a clock which 
produces an audible sound at a certain distance of 
time befcre striking. 

Warp. 1. (Nautical.) a. A tow-line smaller 
than a cable. 

b. A rope or cable used in towing, or in moving a 
ship by attachment to an anchor or post. 

2. (Weaving.) The threads running the long way 
of a fabric. They are wound on the warp-leam. 
The threads of the warp are carried up and down by 
the heddies of the harness, forming a track called the 
shed, along which the shuttle flies, leaving the weft, 
woof, or filling, as it is variously called. 

The number of threads in a woolen warp is calculated by 
biers of 40 threads each. Thus an ordinary broade!cth having 
3,600 threads in the warp is said to consist of 90 brers. The 
threads would be ret in a sey or reed 8% 4 yards wide, 2 ends or 
threads passing between every dent or reed of the s/ey. Fulling 
will reduce the width of the goods to 13 yards. 

A Venetian cloth having 5,880 threads in the warp weuld be 
set in a sley of 115 ,, yards wide, with 4 ends in a reed ; and the 
cloth, when fulled, would be ahout 58 inches wide. 

The warp is known also as the twist, or the chain; and in 
silk as organzine. 

The weft is also known as the woof, the shoot, the filling ; 
and in silk as the tram. 

3. An irrigating process to cover the land with 
alluvial sediment. 

4. The twist of wood in drying. 


WARP-BEAM. 
Warp-beam. (Weaving.) The roller on which 
the warp is wound, and from which it is payed off 
as the weaving proceeds. See WARPING-MACHINE. 
The woven fabric is wound on to the cloth-beam. 
‘Warp-dress’er. A machine for sizing yarns for 
the loom. 


In the machine (Fig. 7036), dressing-frames are placed on 
opposite sides of the center-frame and yarn-beam, w bh are at 
least twise as long as the dress- 

; one of the latter is 


Fig. 7036. 


Warp- Dresser. 


placed opposite one half the length of the center-frame, and 
another opposite the other half By this means the operator 
can easily reach to any part of either section of yarn, and a 
yarn-beam of any length can be filled by employing a sufficient 
number of dressing-frames, while the tension of all the yarns is 
nearly equal. . 

See also Bullough’s SLasuer, Fig. 5145, page 2199. 


Warp-dye’ing Ma-chine’. An apparatus for 
drawing warp-threads, laid out in sets, through the 
dye-beck. Each warp is separated from the others 
by a pin, and is conducted under each lower and 
over cach upper roller in succession until delivered 
to the squeezing cylinders where the superfluous 
color is pressed out. Weighted levers regulate the 
amount of pressure on the vee cylinder. 

The whole apparatus stands in the dye-beck. 

Warp’er. See WARPING-MACHINE. 

Warp-frame, or Warp-net Frame. 1. A lace- 
making machine which has as many threads as nee- 
dles, the threads being warped, or wound on a beam 
or roller, the same as in a loom. It differs from the 

oint-net frame in this, among other things, that the 
fitter has but a single thread, which is made to form 
the succession of loops, as in the stocking-frame. 

2. (Weaving.) See WARP-MACHINE. 

Warp'ing-block. One used in the rigging-loft 
in warping off yarn. 

Warp'ing-hook. The brace for twisting yarn 
in the ropewalk. 

Warp'ing-jack. The contrivance suspended 
between the éravers and the revolving warp-frame, 
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WARPING-MILL. 


and whose duty it is to separate the warp-threads 
into the leas or two alternate sets, one set for each 
heald or heddle. Also called the heck-box. See 
W ARPING-MACHINE. 

Warp'ing-ma-chine’. (Weaving.) A machine 
for beaming, that is, laying flat and parallel on the 
yarn-beam the threads of which the warp is com- 


sed. 
ae that illustrated, the yarns, having been first wound from 
the spindles upon a cylinder a, this is transferred to the frame 
b, its journals resting in bearings on the upright standards 
of the frame, and the mass of warp-threads pressing on the 
surfaces of two large anti-friction rollers beneath. 


Warp/ing-mill. (Weaving.) An 
apparatus for laying out the threads of a 
warp and dividing them into two sets. 

It comprises a large wooden reel a of 12 or more 
sides mounted on a vertical axix and rotated by an endless band 
passing around a horizontal wheel at its base, and a second 


wheel turned A awinch. One sixth of the whole number of 
threads, on their bobbins, are mounted on a frame 6, called the 


travers, the bobbins being set loosely upon spindles, 80 as to 


revolve freely. The yarns are passed through the eyes of pins 
on the jack or heek-box c, which has a rising and falling motion 
by reason of its being connected by acord passing over a pulley 
to the axis of the mill a. The pins in the heck-box are arranged 
in two sets by each alternate pin being connected to one of two 
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| 2. (Nautical.) A board above the gunwale of a 
boat to keep the water from washing over. 
ag; (Domestic.) A board with a ribbed or fluted 


WARP-LACE. WASHER. 


Warping- Mill. 


movable bars in the heck-box, so that by pushing up one set of 


pins, after the yarns are passed through, the warp is divided 
into two leas, one for each of the heddlea of the loom. The 
ends of these are knotted together, and they are passed over 
two pins on the mill, which is then turned by means of the them. They are made of wood, 


winch, The heck-box rises, and the yarns are wound spirally 
on the reel; the movement is then reversed, and the box de- 
scending by its own weight, a spiral layer is laid on in the 


opposite direction, a 80 on oe yarns are all wound off Wash’board Ma-chin’- 
me se + als “ey ) Ss ar '1e, . » 
the bobbins. See also previous artick er-y. includes the following 


Warp-lace. Lace having a warp which is crossed 
obliquely by two weft-threads. See also BoBBINET. 


| surface, over which clothes are rubbed to cleanse 


Fig. 7040, 


Pig. 7041. 


of crimped zinc, earthenware, 
Vulcanized rubber, ete, 


set of tools : — 


| Dovetailing-machine. Boring-machine. 
The oldest lace has a knit ground, and the ornament worked baie rene ue and nailing ma- 


by the needle. The oldest machine, made in 1764, was a modi- 
fication of the stocking-frame, and was called the Srame-looped 
net machine ; six-sided meshes could be made, which held their 
form when starched, but shrunk like crape when damp. 

To this succeeded the twarp-frame, which had looped stitches, 
but had so much more aolidity that it could be cut and stitched 
like cloth. In 1810, there were 400 warp-looma at work making 


Mechlin net. 
Heathcote patented his first twist-net machine in 1806, and 


Lord Lyndhurst pronounced it ‘‘ the most wonderful machine 
ever invented.’’ It was to make a net like the bobbin-net made 
on the pillow. As he observed: * Cushion-made net had half 
the threads proceeding in wavy lines from end to end of the 
piece, and may be represented by warp-threads. The other 
threads, lying between the former, pass froin side to side by an 
oblique course to the right and left, and may be called weft- 
threads. If the warp-threads could move relatively to the weft- 
threads so as to effect the twisting and crossing, but without 
deviating to the right or left hand, and if the weft-threads 
could be placed so that all of them should effect the twisting at 
the same time, and one half of them should proceed at each 
operation to the left and the other half to the right (a substi- 
tute being also provided for the cushion-pins), lace would be 
made exactly as on the cushions.” See Popular Science 
Monthly,” March, 1874, Vol. XLVII., pages 540 — 642. 


Warp-ma-chine’. A lace-making machine hav- 
ing a thread for each needle employed ; in contradis- 
tinction to the stocking-frame, which has but a 
single thread. 

his machine was invented about 1775; it was 
improved by Dawson in 1784, by the application of 
the rotary motion and the cam-wheels to move the 
ide-bars. Warp-machines were the first to pro- 
alice ornamental patterns on lace, such as spots, 
bullet-holes, etc. 

The Jacquard apparatus was applied to the warp- 
machine by Draper in 1839, , 

Warp-roll’er Reel. (Knitting-machine.) A 
spool which holds the supply of yarn. 

Wash. The fermented wort of the distiller. The 

in is ground and infused, forming a mash ; the 
ecanted liquor is a wor, which, by fermentation, 
becomes wash for the still. 

Wash-back. A tun or vat in which wort is 
fermented to form wash for distillation. 

Wash-ba’sin. The Aand-thweale of the Anglo- 
Saxons ; the /onterion of the Greeks. . 

Wash-bee'tle. The pounder used in tub-wash- 
ing ; called batéledores and batlets in the sixteenth 
century. 

Wash’board. 1. 


(Carpentry.) A skirting around 
the lower part of the 


wall of an apartment. 
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Wash-boil/er. A domestic boiler for clothes. It 
is usually made to stand upon a stove, and ingenuity 


Wash- Boiler. 


is shown in various modes of inducing a circulation 
of water through the clothes, 
the hot water from below being Fig. 7048. 
raised by the generation of 
steam, and poured in a cas- 
cade over the clothes in the 
boiler. It is a domestic illus- 
tration of the keir used in 
calico-printing works and 
bleacheries. See Buckine- 
KEIR, Fig. 958, page 397. 

Wash-bowl. (Plumbing.) 
Fig. 7043 illustrates various 
kinds of lavatories or wash- 
stand tops. 

s ppccre ae bet 

c, right-hand corner bowl. 

d, angle round-bowl. 

e, angle-bowl. 

Wasb/er. 1. (Muchinery.) 
An annular disk of metal or 
wood which slips over a bolt, 
and upon which the nut is 
screwed fast. 

Washers are also placed be- | 
neath bolt-heads; betweencon- & 
tacting surfaces which are © 
screwed together, where it 
forms a packing. 


WASHER. 


———___ 


nuts from jarring loose. 
See Nut-Lock, Fig. 8350, 

1538. See also| That shown In Fig. 7047 has cutters which 
Waicwashen: 


fish-plate of a rail. 


Washer and Lock-Nut. 
out disturbing the relation of the nut or washer to the bolt. 


2. (Paper-making.) «. A beating-engine in which 
rags are washed and coarsely reduced, to bring them 
to the condition of half-stuff. See STUFF-ENGINE. 

6. A kind of revolving colander which is formed 


of wire-gauze, and wallowing in the pulp carries off 


the dirty water but leaves the pulp. 
3. (Plumbing.) a. The trade term for a bottom 
outlet in cisterns, etc. The figure shows : — 
Ring-plug and washer. 


Washer and waste, with fy-nut and union, for slate cisterns. 
Plug and washer. 


Basin plug and washer, with fly-nut, union, and chain. 


b. A street-washer or pavement-plug, where a hose 
may be attached to water the street, pavement, or 
urban garden. 

4. The term is also applied to domestic apparatus 
for cleansing ; as toindow-washer, dish-washer, tum- 
bler-washer, vegetable-washer, etc., etc. 


a (Fig. 7048) is a window- 


brush, having a projecting row 


from breaking the glass. 

bisa car-washer, having an 
~. @lastic band whieh acts as a 
fender. 


Fig. 7047. 


Washer- Cutter. 


5. See also GoLD-WASHER ; and for many other 
applications of water in sorting ores and saving 
metals, see list under METALLURGY. 

6. A device for precipitating smoke or fumes by 
a shower of water. See CONDENSER ; SMOKE-CON- 
BUMER, Fig. 5225. 
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Many locking washers have been invented for preventing 
Fig. 7044. 


Fig 7044 illustrates | side 
® spring-lock for nuts | adapt 
and washers, showing 
its application to ef 
ts 
resillency permits it to 
yield to the vibration 
caused by the passage 
of the train, keeping 
the plate in place with- 


of bristles to keep the wood | 


968, 897. 
slat-sided cylinder, and the water circulated by the paddle- 


WASHING-MACHINE. 


Wash’er-cut’ter. <A tool for cut- 
ting annular disks for washers, 


O 


may be set out or in the radial slots on each 
of she center-pin. The tang of the tool is 
rf to be held in the socket of a brace. The 
| cutters are held in ee pede by set- 

screws, and one or both may used. For 
washers which are annular, they are set to the 
sizes of the inner and outer circles required. 
For wads which are disks, one alone is revolved 
around the cen@r-pin. 


Wash'er-gage. An instrument for 
measuring diameter and thickness, also 
holes of nuts and washers. 

The figures upon one edge are for 16ths and 
| S82ds, and on the other for 10ths and 2ths of 

inches; slao, United States standard sises for 
holes to tap for bolts. Opposite side is gradu- 
ated the same as a steel rule to 82ds of inches. 


| Wash’er-hoop. A gasket between 
the flange and curb of a water-wheel. 


4 
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| ‘Wash-hole. (Mining.) A place 
where the refuse is thrown. 
Wash/ing-en'gine. (Paper-mak- 


ing.) The first of the rag-engines in 
which the rags are worked, cleaned, aud 
finally cut wen the cylinder is let down 
upon them. ''From the washing-engine 
the half-stu/f passes to a second engine, 


called the baating-engine. See Rac- 
ENGINE. 
Wash/ing - ma-chine’. One for 


cleaning clothes with water and soap. 

The oldest fashions are the rubbin 
between the hands, the dashing of the 
clothes on the water, and the pounding 
of the clothes on stones in the stream. 

The modern machines have several 
other typical forms. 

The present state of the art may be 
said to embrace the following modes : — 


1. Churning. The clothes are beaten by a 
pounder inatub. In some cases, wooden balis 


are added to increase the friction. Brown and 
Fig. 1049 has a combined up-and-down cireu- Sharpe's 
Jar motion. Nut and 


2. The dash-wheel. The clothes are putin a Washer Gage. 
- barrel which is turned upon an axis, — longi- 
| tudinal, transverre, or oblique. Such are used in bleacheries. 
_ See Fig. 710, page 297. 

8. Sluictng. The hot water is driven through the clothes. 


| See WASH-BOILER for one form. See also BuckiNnG-KEiR, Fig. 
Fig. 7049. 


In Fig. 7060, the clothes are placed in the 


wheel at the other end of the suds-box A stove beneath the 
metallic bottom gives means of heating. The cvlinder and 
wheel are rotated by a winch upon the paddle-wheel shaft, and 
a chain connects the shafts. 

4. Centrifugal This {s on the yonciee of the sugar-drainer, 
and is shown at Fig. 1214, page 514. 

5. Twisting. he clothee are alternately wetted and then 
placed in‘a strong cloth and wrung out. 

6 Squeezing. In Fig. 7061, the clothes are rolled over and 


eh 
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WASHING-MACHINE. 
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Washing-.Machine. 


over, and squeezed by the segmental arm against a presser- 


Fig. 7052 has a combined squeezing and rubbing 
action. The suds-box bas a curved bottom and a 
pearly ver‘ical end, armed with transverse ribs. 
The ribbed dasher is pivoted to a transverse 
shaft, sweeps over 

Fig 7051. curved surface, and presses 
the clothes against the end. 

7. Roling. The clothes 
are carried by an apron be- 
tween fluted rollers (Fig. 
7053). 

Fig. Rother form, 
in which § upper and 
lower rollers are geared to- 
gether and turned by a 
hand-crank. The clothes 
ure pissed on an endless 
apron between the rollers. 
The operating parts are at- 
tached to an inner frame, 
which is lifted from the tub 
by a treadle-lever and connecting side-rods The lower roller 
is pressed upward acainst the driving roller by transverse levers 
connected to its respective ends. 


8. Rubbing. a. Between vertical surfaces. The clothes are 
attached to a gate, which reciprocates vertically between the 
corrugated surfaces of two spring-pressure bands attached to 
removable frames in the suds box (Fig 7055). 

b. On a curved bed. A series of concave, 


the | quired (Fig. 7056). 


| has a circular reciprocat- 


| 
r hinge to remove the 
| 


| res one eae in a direct 


corrugated, and ! 
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Washing- Machine. 


| yielding fingers, each having a pin encircled by a spiral spri 


is hinged by a bolt to the yielding frame, the front edge of wh 

| is upheld by spiral springs, its rear edge resting on the tank 

bottom. Pap os a pin 

of vibrating rubbers are 

hung to a frame, and the Fig. 7056. 

pressure is adjusted as re- f 
c. Between flat disks. 
In Fig 7057, the rubber 


——_— Ww. 


ing motion, and with its 
driving mechanism may 


be vibrated vertically on 


rubber from the tub. 
d_ Between surfaces re- 
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| line. The clothes are 
thinly spread between y —ts7 
| two rubbing surfaces, to y) if) y 
| which latter are given a y CANA A 
| quick and = short alter- Z 4 y 
| nately reciprocating mo- y y Z 
| tion (Fig. 7058). gi G Y 
9. Rocking. a. Ona Y) G Z 
ar — (Fig. 7059). a y wf 4, | y 
. In a concave (Fig. Me / et, 
7 ) Gh ak: ial 7 
The Oriental ‘ wash- 


ing-machine*’ is rather 
hard on clothes, and has 
caused some surprise to 
ladies who have sent col- 
ored cotton goods to the 
wash, and have received 
them with all the color beaten out of them. Fig. 7061 illus- 
trates the operation The clothes are wetted and slapped upon 
flat stones, then rinsed, 
and slapped again. It is 
said to be very effective, 
but woe to the buttons. 
One of the ladies of the 
writer's family had a print- 
ed calico dress sent home 
white by dint of this river- 
washingin Columbo Ceylon, 

The washing-machines of 
the cotton-cloth manufac- 
tories, of bleacheries, dye- 


Washing-Machine, 


Washing- Machine, 


shops, etc., are on a somewhat extensive scale, and have spe- 
cific names, among which may be mentioned buck:ng-machines, 
wincing-machines, keirs, dash-wheels. Bridson’s washing-ma- 
chine (Fig 7062) consists of a tank a in which are two rollers 
bb! having bars cc! placed diametrically to each other. The 
| cloth is conducted by guide-rollers through the water in the 
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trough in the direction indicated by the arrows, passing eight ; geared together. Above the vacancies between the rollers are 
times around the bars cc’; as these come in line with euch | Epanvuces pints: slotted be- 
7 other, the material is | neath, to throw jets of water ,/ 

Fig. 7057. flapped against the inter-| upon the material passing |” 
pore tomy d. On through. 
emerging from the trough 
it is carried bebwaed "a Wash/ing-shield. 
pair of press-rolls to expel | A corrugated palm-shield 
moisture. ¢ is the supply 
and / the discharge-pipe. 

Another form of wash- 
ing-machine is shown in 


OO \2 
— i | Fig. 7063. The cloth is 
Hi SOON RAAT | GURNEE HB 


a 
) 
, le 
<< pA 


Washing- Machine. 


Washing- Machine. or armor to protect the person and form an effective 

surface for rubbing, or upon which to rub the clothes.. 

—— in folds on a ps b = the left of the vat a, yiencs it} Washing-ta’bie. (AMetallurgy.) A shaking- 
conducted by rollers through the first compartment, up- | ¢ in which ore is by gravity. 

mar teen & pl of rlery whieh prom out the eater and | ie roe coat ot ong rectangular rg eorendd by 

bleacs ls neater eR ok ee Te One: | hooks, and provided with stops at suitable distances apart on 


the inside of the trough. These 


Fig. 7061. 


\ 
Washing and Wringing Machine. 


LEE: 


YALFA. 


pss 


arriving at c, where it passes between a pair of rollers kept to- (i! 
‘ther by weighted levers, which express most of the moisture. )~ 
ater is first admitted to the higher right-hand compartment, 

and flows from that into the next, and so on, causing acurrent 

opposite to the direction taken by the cloth. = 

he dyer’s washing-machine, to give a positive washing in- =~ 
stead of a mere rinsing, as in the wincing- 
machine, consists of a trough a, through 


Fig. 7059. 


stops consist of strips of wood magcscany 3 from one side of the 
trough to the other, and kept in place by posts. A vibrating 

motion is imparted to the 
| trough by means of a cam 

working against the end of 
abeam. The ore, previous- 
ly ground into slimes in 
water, is supplied through 
the aperture in the chute. 


Washing- Machine. 


which the folded cloth is carried a number of times in succes- ie See o Mee Iai —# \h  S Be 
sion as it winds spirally about the roller b, being at the same — —— 
time struck by a series of beaters ¢ c' (Figs. 7064, 7065). In all Washing- Machine. 

these machines it is customary to tack a number of pieces of 


the fabric end to end, forming one continuous length. ’ 
See also Ure’s ‘' Dictionary ’’ (American edition), Vol. IIT. Wash'ing-tub Saw. An annular saw for saw 


257 et seq. ing tub-staves. 
_ Wool-washing machines vary in their construction almost as! WYash-leath’er. Split sheep-skins prepared with 
wineds a6 the Comnestic. Sree. oil in the manner of chamois. See CHAMOIS. 


I . 7066, th 1 is passed upon dl be- 
basen the ower rte galt upper spring roleek, whidk aa all Alumed, tawed, or buff leather. 
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Fig. 7063. ¢ 3. Paper scraps of an office, printing-house, bind- 
ery, etc. Worked over into ae pe 

4. Machinist's Waste. Soiled cotton waste which 

is too dirty to be 

longer serviceable 

for wiping ma- 

chinery. It is 

trea to recover 
the oil. 

_ 5. Engineer's 

Wash-pot. An iron pot containing melted grain | Waste. The cot- 

tin, into which iron plates are dipped after a dip in| ton stuff which 

the ¢in-pot and draining. It isone of; has served its . 

: | turn in the axle- 7 

| box, and may be MW 

Sh + | treated to recover O 
EN Oo the oil. 

aS | “The consumption , 

of soap and paper, the quantity of letters exchanged, the exten- 

sion of public libraries and the use made of them, etc., are often 

taken as a measure of the uctual degree of civilization ofa nation. 

‘* An extensive and refined use made of the waste materials 

of industry and housekeeping might be considered with equal 

» right as the measure of the degree of industrial development 

and capability. It would also scarcely be possible to find in the 

trades and in economy of sgriculture an instance which shows 

to the same extent the really creative force of science and the 

characteristic tendency of a nation to economize so well as its en- 


deavor to keep, like nature, all within the circle of reproduction. 
* Side by side with the increase and growth of wants, we see 


Washing- Machine. 
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— the quantity of useful material augmented in a twofold manner. 

Dyer’s Washing- Machine ( Perspective View). This is accomplished partly by making use of substances for- 

: merly useless, because their qualities were unknown ; but still 

the series of five pots and pans used in the manufac- | more by the use made of substances which, formerly considered 

ture of tin-plate. The ¢in-pot, 

wash-pot, grease-pot, pan, and 
gt See TIN-PLATE. 

ash-stand. A lavatory 

for the hands and face. See 

WASH-BOWL. 
In Fig. 7069, the reservoir is filled 
from above and has a cock in the 


lower side. 
Fig. 7070 is a portable wash-stand. 


Waste. The refuse of a 
factory or shop. 
‘1. Broken or spoiled castin : 
which go to the heap to be remelted. Ore - Washing Tuble. 
2. The refuse of wool, cotton, or silk, resulting | as used up, appeared to be of no value, and were often incom- 
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from the work- Fig. 7065 modious and in many cases troublesome. 

ing of the ither (8) ° ; In order to prove only by a few actual cases the assertion 
. > last made, that the use of waste materials increases, and that 

The fluff and é ’ thus difficulties are removed, and that the wealth of the nation 

pieces — which | at the same time increases, it is only necessary to take, for an 


exaniple, the quantities of waste materials of soda-factories 
which were formerly a real nuisance. Nowadays a great part 
of the sulphur contained in them is extracted, and the remain- 
der, containing chalk and gypsum, is employed as valuable ma- 
terial for agriculture. 

‘* The acid manganese solutions of chloride of lime factories 
have become restored to use by means of an ingenious chemi- 
cal process. 
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swept up. Used K mx - 
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a THIN “The scoria# of metals produced by blast-furnaces is now 

\ hi, \\ used in glass-making, and becomes, by a simple process called 
\ Vide UN basalting, a substance useful in the construction of buildings 
SMAAK @=Fd I | and streets (Coal and wood tar play in our _ an im nt 
aay . ‘ part. It is sufficient to call to mind the beautiful aniline col- 

Dyer’s Washing- Machine ( Section). ors, without speaking of a host of substances which have be- 


se : » | come useful, like benzine raffine, creosote, carbolic acid 
as swabs for wiping machinery, as an absorbent in pyrocatechin acid, ete. lca ; ° 
“TInjurious and even 


railway axle-boxes, ete. 7 

y Fig. 7066. poisonous s, which 

: - . ; escape durin the 

cess of smelting sur. 
phuric acid, arsenic, 
zine vapors, etc.), have 
not only been rendered 
innocuous by contriv- 
ances to condense and 
absorb them, but have 
even been rendered very 
useful. 

‘* Cotton-seed, which 
was formerly utterly 
useless, acquired an in- 
creased importance from 


Wool Washing and Wringing Machine. 
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W ASTE-BOX,. 


how to obtain fat acids from them. 

** Before the International Exhibition of London in the year 
1851, the glycerine in the factories of stearine acid and candle 
manufactures,and the ammonia in coal-gas were lost altogether ; 
since then they have both become important objects of manu- 
facture. 

“Woolen rags, which were formerly only used for the pro- 
duction of Prussian blue and inferior paper, but which were for 


Fig. 7069. Fig. 7070. 


Portable Wash- Stand. 


Wash- Stand. 


the most part thrown on the waste-heap, have now become raw 
materials, just as well as silk and cotton refuse, for textile in- 
dustry, and thus render very respectable clothing material ac- 
cessible even to persons of very moderate means 

‘The distillers’ wash produced in molasses-distilleries, and 
which was formerly thrown away, has become just as useful for 
the reproduction of potash which is obtained from it, and which 
forms the base of so many valuable alkaline salts ; blood became 
useful for the production of album/ne ; cork refuse for the manu- 
facture of fvor-cloths: old horseshoe-nai/s and other scrap-iron 
for the fabrication of the so/? and malleable iron for English 
fowling-pieces ; and so on, with saredust and leather refuse, etc, 

‘* China and Japan mainly owe their flourishing agriculture 
to the exten<ive use made of human excrements; and one of 
the greatest chemists of our time, Baron Liebig, has acknowl- 
edged that they contain the means of restoring to the soil of 
Europe its power of production. a power which will soon be 
exhausted otherwise °’ — Vienna Exhibition Programme, 1873. 

The quantity of anthracite coal-dust which is heaped up in 
the Pennsylvania coal regions is estimated at 50,000,000 tona. 
This has heretofore had no commercial value, and indeed it 
costs 30 cents per ton to dispose of it. Mr. J. E. Wootten, Su- 
perintendent of the Philadelphia and Reading Railroad, has 
succeeded in constructing steam-boiler, locomotive, and puddling 
furnaces which burn this dust perfectly, and will thus utilize 
this immense amount of fuel already mined. The furnace con- 
sists, in general terms, of perforated grate plates (instead of 
Care), steam-jet air-blast, and an otherwise hermetically closed 
ash-pit. 


6. (Hydraulics.) a. A contrivance for allowing 
the escape of surplus water, as the waste-weir, waste- 
pit, or waste-sluice of a reservoir. 

b. The water so escaping; through a 
gate, for instance, rather than into the 
& mill-race or penstock. 

ec. Overflow water from a sink or trap. 

A pipe for running waste-water from a 
bath, standing wash-tub, or sink. It is 
secured by means of jam-nuts aa and 
gaskets to the object. ‘bis the plug for 


Fig. 7071. 
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bath or basin. 
7. (Mining.) A vacant space in the gob 

or gouf. Old workings. 
Waste-box. (Mining.) A box in which the 


waste-water is conveyed away from the frames. 

Waste-dust’er. A machine for cleansing fac- 
tory waste by subjecting it to the action of rotary 
beaters, ea | remove the dust, etc. ; these impuri- 
ties fall through a wire grating, by which the waste 
is retained. 

Waste-gate. A gate to allow the passage of 
surplus water from a pond or canal. 
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the moment when the means of making ot/ from it was discov- | 
ered. So also with soap-lees from laundries, for we now know | 
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WATCH. 


Waste -leaves. (Bookbinding.) Additional 
blank (or fly) leaves, — usually eight, — bound in 
with a book next to the covers at the commence- 
ment and end of the book proper. 

The end waste-leaves are pasted to the cover, and 
in fine work the leaves facing the covers, and their 
opposites are of marble-paper, to give finish. 

aste-pick/ing Ma-chine’. A machine for 
tearing refuse fabric into shoddy. 

Waste-pipe. A discharge-pipe for superfluous 
water ; or of water which has served its purpose. 

Wast’er. (Mounding.) The technical term for 
a casting which is spoiled, and sent to the rep beer: 

Waste-steam Pipe. (Steam-engine.) The pipe 
leading from the safety-valve to the atmosphere. 

Waste-trap. One for allowing surplus water to 
escape without permitting air to pass in the other 
direction. See Trap. 


Waste-Trap for Wash- Basins. 


Waste-wa'ter Pipe. (Steam-engine.) The pi 
for carrying off the surplus water from the hot-well. 

Waste-weir. A cut in the side of a canal for 
carrying off waste-water. 

Watch. 1. (Horology.) A time-keeper actuated 
by a spring, and capable of being carried on the per- 
son. The essential difference between a clock anda 
watch has been defined to be that the latter will run 
in any position, but the former in a vertical position 
only. Since the invention of the cheap spring-clock 
this definition must be abandoned. Another char- 
acteristic which was formerly distinguishing was that 
the watch escapement was always controlled by a 
balance-wheel and spring, while the clock escapement 
was generally governed by a pendulum. There is no 
law to prevent a person from carrying a small spring- ° 
clock in his pocket and calling it a watch. 


The word watch is derived from an Anglo-Saxon word, sig- 
nifying ‘* to wake,” and in the sense of a time-keeper first occurs 
in a record of 1542, which states that Edward VI. “ had onne 


| larum or watch of iron, the case being likewise of iron gilt, 


with two plumettes of lead’; in other words, it was driven by 
weights. The invention is said to have originated at Nurem- 
berg, 1477; so that watches were formerly playfully called 
“Nuremberg animated eggs.’’ The invention has been: 
claimed for Geneva. See also HoroLoGicaL INSTRUMENTS. 


WATCH. 
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For early notices of time-keepers, see CLocK ; CLEPSYDRA. 

The first portable time-indicator was the pocket-dial or the 
Chinese traveler's companion mounted on tie head of a cane, 
suspended on the breast, or placed on the rail of the wagons in 
which the Celestials traveled. The Chinese compass is fitted to 
act as a dial, the points being marked to represent the 24 hours 
or divisions of a natural day. Of course only a part of these 
are available, and at the periods of the solstices would be very 
far from: the mark except at noon, but they may have had some 
system of correction for aught we know. See Maktner’s Compass. 

Watches are mentioned in an Italian sonnet of 1490, by Gas- 

r Visconti. Henry VIII. had a watch ; the Emperor Charles 

. had several of them ; Shakespeare refers to one in ‘* Twelfth 
Night’: — 

‘*T frown the while; and, perchance, wind up my watch or 
play with some rich jewel.’’ — Malvolio. 

Also in the answer of the priest to Olivia : — 


“* Since when, my watch hath told me, towards my grave 
I have traveled but two hours.”’ 

Fig. 7074 represents a fancy silver watch of the time of Queen 

Elizabeth. It is shaped like a duck, the feathers chased. The | 

lower part opens, | 
and the dial-plate, | 
also of silver, is en- 
circled with a gilt | 
ornamental design | 
of floriated scrolls 
and angels’ heads. 
It has an outer case | 
of thin brass, cov- | 
ered with, black | 
leather and orna- 
mented with silver 
studs, 

Fig. 7075 is a | 
watch made for Louis XIII. of France to present to King 
Charles I. It is of silver, richly gilt, the ornaments covered 
with transparent enamel in white, red, green, blue, and yellow. 
The back is chased in high relief with the figure of St. George 


| 


| 


' watch what the pendulum had done for the clock, and de 


Fig. 7076. 
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Mori Watch of Mary Queen of Scots. 


Memento 


the palate and to the rear of it. The dial is of silver, fixed ina 
golden circle, the hours inarked in Roman letters. The watch 
had originally « catgut between the spring barrel and the train. 
A bell fills the hollow of the skull, and receives the works 
within it. A hammer set in motion a a separate escapement 
sounds the hours. It was evidently intended for a prie-dieu, 
or domestic altar. 

Watches stolen from Charles V. and Louis XI. in crowds were 
discovered by their striking while in possession of thieves. 
When Guy Fawkes and Percy were detected in the third year 
of James I. in attempting to 


‘* Blow up the House of Lords, 
The king and all his ministers,” 


they had a watch ‘‘ to try conclusions for the long and short 
burning of the touchwood [fuse] which was pre to give fire 
to the train of gunpowder.”’ 

‘* This day was left at my house a very neat silver watch.’*— 
Pepys’s Diary, 1665 

The early watches had but one hand, and required winding 
twice a day. The substitution of a spring for weights was 
made about 1550. The spring was at first merely a straight 
piece of steel, not coiled A spring to regulate the balance was 
first applied by Dr. Hooke, 1658 ; this was at first made straight, 
but soon improved by making it of spiral form. (See Harr- 
SPRING ) This invention has been attributed to Huyghens, but 
Hooke's priority appears unquestionable. This is the greatest 
one of all the inventions in the watch, not excepting the com- 
pensation balance of Harrison (see page 600). It effected for a 
upon similar laws. Dr. Hooke showed that the vibrat of 
such a spring are nearly isochronous, whatever their length, 
and cause the balance to which they are attached to make its 
excursions in equal times, although the excursions are longer 
when the spring is at its greatest power, when just wound up, 
and less in extent when the spring is nearly run down. The 
actual difference in the excursions fs from nearly a full revolu- 
tion down to about half a revolution 

The repeating-watch was invented by Barlow, 1676; Quare 
invented a repeating movement about the same period. The 
drilling of jewels for the pivots was first done by Nicolas Facio, 


ia Genevan, in 1700. The order of the jewels for hardness is as 
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Watch made for Charles I. 


and the Dragon. On the side of the watch is the motto of the | 
order of the Garter. The interior of the case is enriched by a _ 
delicately executed arabesque filled with black enamel upon a 
dotted ground. The entire works take out of the case, being | 
secured thereto by springs, and are all more or less decorated 
with engraving, the whole interior being chased and gilt. 

In a Swiss museum is an antique watch only 3/;, inch in di- 
ameter, inserted in the top ofa pencil-case. The dial indicates 
not on hours, minutes, and seconds, but also the days of the 
month. 

Fig. 7076 is the memento mori watch presented by Mary 
. Queen of Scots to Mary Seaton, her maid of honor, one of the 
four Marys who waited upon her. 

“Yestreen the Queen had four Maries, 
The night she ‘ll hae but three; 
There was Marie Seaton, and Marie Beaton, 
And Marie Carmichael, and me ” 


The watch is of silver, in the form of a skull, and was made 
by Moyse of Blois. 

The watch is opened by placing the skull in the palm of the 
hand and lifting the hinged lower jaw. The works occupy the 
place of the ‘‘ brains,” the dial occupying about the position of | 


| 


follows: diamond, sapphire, ruby, chrysolite, aqua-marine, 
garnet. 

The introduction of the main-spring, with its barrel and fuse, 
and the hair-spring for regulating its movement, were succeeded 


| by other improvements, which rendered the watch, in its most 


perfect form, the chronometer, sufficiently accurate to be em- 
ployed for determining the longitude at rea. Among these 
were the horizontal escapement of Graham, 1700, and the dead- 
beat clock escapement of the same inventor, considered to be 


| the original of the lever-escapement for watches. The detached- 


lever escapement may be said to be the product of the labors of 
Berthoud, LeRoy, Earnshaw, Graham, and Mudge. Harrison, 
1735 - 1762, invented the going fusce and the compensation 


balance for chronometers, finally obtaining the reward offered by 
_ the English Board of Longitude for his improvements in time- 


keepers, which rendered the long-sought solution of the longi- 
tude problem prac‘icable. See page €00: also specific index 
HlornoLoey, articles BALANce ; CLocK : CHRONOMETFR : FUSER ; ete. 

For a long period England has maintained a pre-eminence in 
the quality of her watches, which are, however, expensive. 
Those of Switzerland do not rank so high, but are cheaper, and 
are turned out in great quantity, so as to have rearly monopo- 
lized the markets of the world. Both clasres of these are made 
entirely by hand, and it was not until 1850 that the plan of 
employing machinery for the purpose was suggested This 
originated with Mr A_ L. Dennison and Edward Howard of 
Boston, who erected a watch-factory at Roxbury, Mass. ; but 
the site being found unsuitable, on account of the dust, the 
establishment was in 1854 removed to Waltham, where it still 
remains, its products constituting the ‘‘ Waltham *’ watches of 
the “* American Watch Company,’’ now so generally and favor- 
ably known. The factory is located at Waltham, is on the 
banks of the Charles River, and is a chain of buildings, roofing 
nearly two acres, and inclosing a flower-garden. The company’s 
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product amounts to about $1,500,000 per year. It turns out 
commonly about 350 movements a day, or 105,000 per year, and | 
4,000 silver cases a month; in the production of which about 
900 workpvople are employed, half of them women. 

The underlying principle which gives their excellence to these 
watches consis.s in the fact that each part ix made by a machine 
specially constructed for the purpose, which imparts to it an ac- 
curacy far beyoud thit attainabie by the most skilled hand-labor, 
nothing being left to tae eye or hand of tue workman Every 
piece is accurately guged, some of the gages employed being 
capable of meazuring to tae 1 y7o999 part ofan inch. Each piece 
is thus capible of replaciug the corresponding piece in every 
other watch of the same class, and any number having been 
assembled to form so many complete watches, from lots taken 
at random, each watch will be equally perfect, requiring merely 
to be rezgulatel. Ainong these parts are screws so minute that 
it tikes neturly 150,)00 to weigh a pound. The jewels, with their 
cap:, are also forsnel by machiaery, in a more perfect manner 
thin was formerly done by hand. 

One feature cl time 1 as an excellence in these watches consists 
in dispensing wita the fusee, caain, and main-wheel, and their 
a gesag wges, thus relucing the number of sepurate parts from 

to 153, the chaia alone being composed of several hundred 
pieces. Tuis enables the watch to be producet at much less 
cost, reduces the chances of failure fro.n flaws in the workwan- 
ship. and diminishes by one haf the friction on the train, 
enabling thinner and lighter springs to be used, which are 
more d trable and equable in their action. The parts removed, 
moreover, were the inmost dificult and expensive to repair. The 
wide an free mo ion of the isochronous balance proves quite | 
sufficient to govern and equ tlize the movement of the train. 

After a watch is de<ignel and motelel, and all the special 
machinery and tools necessary to its reproduction are built, 
the manuficture of all its several pirts begins nearly simul- 
taneously in the several depart nents. First there is the press- 
room, where most of the pieces, whether of brass, steel, nickel, 
silver, or gold, get their crude forms from puaches and dies, 
Next in the frame-rooms all those punched pieces which form 
whit is called the frame or foundation of (ie watch are com- 
pletely shaped by turning, milling, or drilliag in thousands so 
preci-ely alike that they require, waen they are put togeter as 
single frames, no selection or fitting. Thuese frames are then 
taken to the engraving department, where they are duly num- 
bered and engraved with tacir proper trade-marks. Meantime, 
in the dial depirtment, in the steel-work department, in the 
wheel and pinion roo ns, the balance and escapement rooms, all 
the other parts of the watch have been stirted, and are going 
forward, through a thousanl processes, to meet the frame in 
the je veling an 1 springing depirt.nents, where the movement 
is asse.nbled and <et goiag for tie first time. Nearly the last 
proces: is the gilling, after which the watch is finally put to- 
gether and regulate | for sale. 

Neurly a thousind processes are used in producing the com- 
plete watch, tie balance-wieel alone undergoing eighty-four 
distinct operatio.s. " 

Tue watches made are of fifteen general kinds, distinguished | 
by shape and size. Taese ave sub livile. int» 159 varieties, in | 
which tae differences are of .i pis, number of je vels, construc- 
tion of the balance and escapeient, etc. This is independent of 
casing 

Sve also under the following heads: — 


Alarm-watch. Repeating-watch. 
Case-winding watch. Steu-winding watch. 
Center-seco 1ds watch. S:op-watch. 
Chronometer-watech. Watch-alarm. 
Independent-seconds watch. Watch-glass. 

Lepine watch. Wate i-key. 


Lid-winding witch. 
Pendant-winding watch. 

Other watches are dis‘inguished by their escapements. See 
EscaPeMsnTs. See also Horo.ogicat LINSTRUMENTS. 

2. (Pottery.) A trial-piece of fire-clay so placed 
in a pottery-kiln as to be readily withdrawn, to 
enable the workin:n to judge of the heat of the fire 
and the condition of the ware. 

Watch-a-larm’._ An instrument with going 
works to sound an alarm at a specified period. It is 
found in several forms. 

a. An attachment to a watch, by which the latter 
operates the alarm-mechanism when the predeter- 
mined time arrives. 


Watci-spring. 
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Fig. 7077. 


QW 


a 4 
CRAVEN ANAS FL DRANK 


NOAA 
re 
i 


De ee 
‘* . 
. 


6. An instrument with works arranged to trip an 


alarm after a certain lapse of time, as may be deter- 


mined. 

Watch-case Cut’ter. A machine for cutting 
the hinge-recesses in watch-cases. 

The cover or center is clamped to a block which rests upon a 


disk that is vertically adjustuble in a cylindrical turret upon 


the carriage, and is 
brought in contact 
with the rotary cutter 
to form the hinge-re- 


Fig. 7079. 


Fig. 7078. 
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Watch- Case Cutter. Waich- Chain Hook. 


cess. The block has a concave end to receive the convex side 
of the cover, and the same or another block has a convex or 
frusto-conical end to receive the concave side of the cover. The 
upper side of the cover rests against a removable plate and is 
clamped thereto by the upward movement of the block. 


Watch-chain Hook. A breguet or mousing- 
hook. 

In the instance represented, the saddle is united to the mous- 
ing-hooks by a joint-pin, and has a swivel-ring for the attach- 
nent of the chain-ring. 

Watch-clock. A clock having electro-mag- 
netic devices for re- 
cording by means of 
a pencil on a paper- & 
dial the timeat which 
a watchman touches 
a knob, or turns a 
key at each of a num- 
ber of stations on his 
round, each station 
being connected by a 
wire with the record- 
ing mechanism. 

The time at which 
every station was visited, 
and that occupied in 
making the entire round, 
is thus indicated The 
paper-dials are changed 
daily, and the recording 
instruments for a num- 
ber of watchmen may be 
combined in the same 
case. The clock shown 


in the illustration is 
adapted for two watch- 


Fig. 7080. 


men. See also ELectRo- 

MAGNETIC WATCH-CLOCK. Tl 
Watch-di'al. aaah 
Watch-dialsareusually = — 

made Ff 0 


ver cut into squares, then 
nto circular disks, and 
worked to the proper con- 
vexity in a concave die by means of a pressing-tool. The neces- 
sary holes are then punched and dressed, and a fine glass enamel 
applied to the exterior side, the inner surface being coated with 
an inferior sort. This is principally effected with a small 
spatula. It is then baked in an enameling furnace, and finally 
the figures and dots for the minutes and seconds are painted on 
in colored enamel, applied by a camel’s-hair brush. 


Watch-glass. The commonest kind of watch- 
glasses are simply cut from blown-glass globes and 
afterward finished by trimming the edge, and more 
or less perfect smoothing. 

The flattened kind are formed from similar globes by first 
applying a glass of given size to the globe, and striking all 
around with a red-hot pipe-tube, which breaks out an irregular 
cirele, the angles of which are afterward roughly rounded by 


means ofa dull chisel. 2. These are placed in fire-clay molds 
of proper size and curvature, and are heated for a few momenté 


WATCH-JEWEL. 


in a muffle to soften the glass, which is then dabbed with a 
paper pad. causing it to take the form of the mold. 8 The 
surplus material at the edge is taken off with a wide flat chisel. 
4. The glass is stuck with pitch upon a wooden chuck, and the 
bezel is roughly ground on a grindstone with sand; it is next 


placed in a lathe, and the bezel finished with pumice-stone. | 


5. It is smoothed upon a vertical wheel by the action of pumice- 
powder and water. 6. Polished upon a horizontal wheel with 
rouge or tin ashes (oxide of tin obtained by calcination) The 
glasses are finally assorted by gaging into the different sizes 
known to the trade. 

Watch-jew'el. A diamond, sapphire, ruby, 
chrysolite, ayua-marine, or garnet, used for the pivot- 
hole of a watch to reduce friction and wear. The 
invention of Nicolas Facio, of Geneva, about 1700. 

The list is in the relative order of their hardness. The pre- 
- clous stones are cut into slips by circular saws, and afterward 
broken into cubes. Then each is turned out in a lathe, fixed in 
its setting, drilled, and secured in the plate by screws. 

In the Waltham Watch Company’s works these operations are 
effected by a beautiful series of machines. 

Watch-key. An instrument with a socket to 
fit the fusee square or winding arbor of a watch, 
whereby the watch is wound. 

The key with a click and ratchet, and which is only effective 
when turned in the proper direction, is the invention of Breguet 
of Paris. 

Watch’mak-er’s Files. These files are of 
various kinds and grades, as to size, degree of taper, 
coarseness of cut, shape, safe-edged, or otherwise. 


Among the varieties specially described under their names | 


alphabetically, are a number adapted to watchmaker’s uses; but 
the following, whose names are derived from their special adap- 
tation or application to particular parts, are not included in the 
enumeration. 


Balance-wheel. Oval dial 
Banking. Piercing. 
Barrel-hole. Pivot. 
Clock-pinion. Shouldering. 
Clock-slitting. Swivg-wheel. 
Endless screw. Verge. 


Flat dovetail. Watch-pinion. 


French pivot. Watch- slitting. 

Nicking. See also Fite. 
Watch’mak-er’s Glass. A double convex lens 

set in a tubular socket, adapted to be held to the eye 

by the contraction of the orbital muscles. 
Watch'man’s A-larm’. 

watchinen were provided with rattles, consisting of 
a ratchet-wheel andaspring tongue, 
which clicked loudly as it snapped 


Fig. 7081. 


on each tooth as the rattle was revolved upon the 
axis of the ratchet. 


Modern times have developed other means of sounding an 


alarm, such as striking upon the pavement with a club, blow- | 


ing a whistle, exploding a torpedo, or firing a pistol. 


Watch’man’s Time-de-tect/or. Fig. 7083 
shows an instrument carried by a watchman who 
visits the various places on his beat where the kevs 
are within reach. Six keys are shown for as many 
watchmen, and when inserted in the watch will 
prick a hole at a point opposite to the hour at which 
the visit is made, and each man’s record in his own 
row. See also Fig. 7080. 


The clock (Fig 7084) has a small central slate-edged dial | 


over the main dial, and its face is protected by a plate of glass 
having a perforation large enough to admit a pencil, by which 
a mark may be made on the small dial; this is connected with 
and carried around by the hour-hand, so that the time at which 
each mark is made is shown; and if the watchman omits to per- 
form this duty at the proper time, the absence of the correspond- 
ing mark shows the fact. The marks are readily wiped off from 
the slate. Paper dials, which may be filed away as records, 
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In the olden time the | 
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WATCH-SPRING. 


| Fig. 7083. 
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can also be used. a is a reverse view of the sub-dial, showing 
its means of connection with the clock. 

The time-indicator used on the French railways (1853) is the 
invention of M. Aresa. It is also used in other public estab- 
lishments guarded by 
police or watchmen. Fig. 7084. 

A sort of table- 
clock is placed at a 
particular spot, at 
which the watchman 
must be at every 

uarter of an hour 
dustne his night-pa- 
trol; at that time he 
| is required to press 

his finger on a stud 
/or button, which is 
the only part of the 
apparatus at his com- 
mand. Beyond this 
he knows or does 
nothing in the matter; 
but when the clock- 
case is opened next 
day by asuperintend- 
/ ent, a circular grad- 
| uated card is found 
| to be pierced with as 
| many small holes as the guard had made pressures on the stud ; 
_and the card also shows the exact hour and minute when each 
hole was pierced. The mechanism is very simple; the circular 
card or paper is made to rotate by connection with the hour- 
wheel of the clock, and the button or stud acts upon a sharp 
needle, which pierces the card. If the card is not pierced op- 
posite to a ticular quarter of an hour, the conclusion is 
| drawn that the guard has failed in vigilance. 


Watch-reg’u-lat’or. (Horology.) A lever for 
regulating the effective length of the balance-spring, 
in order to affect the pulsa- 
tions of the latter, and so 
of the rate of going of the 
watch. 


In Fig. 7085, by turning the 
screw, delicate adjustment is 
given to the arm of the regu- 
lator, whose outer end has a 
| pe, i resting on the graduated 
| e. 


Watch’-spring. The 
steel spring which drives the watch-movement. 


| Watch-springs are hammered or rolled out of round steel 
wire, of suitable diameter, until they fill the gage for width, 
| which at the same time insures equality of thickness ; the holes 
| are punched in their extremities and they are trimmed on the 
edge with a smooth file. The springs are then tied up with the 
| binding-wire in a smooth coil, and heated over a charcoal fire 
on a perforated revolving plate; they are then hardened in oil 
and blazed off. This latter term refers to the inflammation of 
| the grease when they are held over a fire after being hardened. 
See TEMPERING. 
The spring is now distended in a long metallic frame, similar to 
that used for a saw-blade, and ground and polished with emery 
and oil, between leaden blocks. Its elasticity is restored by a 
subsequent hammering on a very bright anvil, which puts the 
nature into the spring. 
| The coloring is done over a flat plate of iron, or hood, under 
which a little spirit-lamp is kept burning; the spring is con- 
tinually drawn backward and forward, about two or three 
inches at a time, until it assumes the orange or deep blue tint 
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Detector. 


Watchman’s Time- 


WATCH-TACKLE. 2735 WATER-BELLOWS. 


throughout, according to the taste of the purchaser; by many ' state of perpetual fluctuation. Tts indications also preceded b 
the coloring is considered to be a matter of ornament, and not ' an hour those of the mercurial barometer of j-inch bore, which 
-esevntial. The first process is to coil the spring into the epiral | recedes by a similar interval the mountain- meter of 0.15- 
form, that it may enter the barrel in which {tis to becontained ; | inch bore. 

this is done by a tool with a amall axis and winch-handle, aud - Wa'ter-bar’rel. (Mining.) A 1 arge wrou ght- 


.does not require heat. 
The batancecapring® of marine chronometers, which are in | iron barrel with a self-acting valve in the bottom, 


fe Fe ieiaiall nator ir ime ap rinpeortade used in drawing water 

. screw of the appropriate diame n 

-of the spring are retained by ae canny an Nate mies Me rib Fig. 1088. slea there are no 

fully enveloped in platinum-foil, and tightly bound with wire ——_—_—— a uM ps. 

“The mass is next heated in a piece of gun-barrel closed at the Sam i «= «- Wa'ter-bar'row. 

-one end, and plunged into oil, which hardens the «pring almost r SS A two-wheeled bar- 

without’ diecoloring it, owing to the exclusion of the air by the a welned with 

close platinum covering, which is now removed, and the spring row, provided with a 

is let down to the blue, before removal from the screwed block. tank mounted on 
In hardening them, they are heated by being drawn back- trunnions. Used by 


ward and forward through an ordinary forge fire, built hollow, 
and they are then immereed ina trough of plain water. In tem- 
pering them. they are heated until the black red is just visible at 
night; by daylight the heat is denoted by its making a piece 
-of wood sparkle when rubbed on the spring, which is then al- 
lowed to cool in the air. 


E \| 
Watch-tack’le. (Niuutical.) A luff-tackle with | |= vo 
a tail double-block and a hook single-block. See| | \"\yyrr 
“TAIL-TACKLE. Ee \\SE 
Wa'ter-an'chor. Adrag-anchor. A sail spread 
.on spars and thrown overboard to keep a vessel's 
head to the wind, or to prevent her drifting so fast. 
See Drac-ancuor, Fig. 1738, page 737. 
Wa’'ter-back. A permanent reservoir at the back 
.of a stove or range, to utilize the heat of the fire in 
keeping a supply of hot water. See also ResERVoIR, 
Figs. 4268, 4269. 2 


gardeners and others. 


Wa'ter-bath. A means of heating an object by 
application of hot water to the vessel containing it. 
See Chambers’s ‘‘ Encyclopedia,” Fig. on page 398, 
Vol. VII. 

Wa'ter-bear'ing. A device in which water or 
steam pressure is employed to counterbalance the 
downward pressure upon a rotating shaft, thereby 
obviating friction. 


Tn Shaw's (Fig. 1089), water from a pump, or steam, is admit- 
ted through a pipe » communicating with an annular groove o 
in the plate ¢/, supported by pillars cc resting on the bed-plate 
6. To the rotary shaft A is attached the disk g, having a circu- 

| lar groove near its edge for receiving the annular piston ¢, which 
| bears upon the upper face of the plate d until the pressure 


Stove Water- Back. 


Fig. 7089 


- Wa'ter-bal/ance. An oscillating, pendulous 
‘frame, having a series of troughs in vertical series 
-and inclined in alternate directions, so that, as the 
frame oscillates, the water dipped by the lower one 
shall be poured into the next above, which, on the 
return motion, shall pour it into the next, and so on. 

It is an old contrivance, and is susceptible of a variety of 
_modifications, which are cited in some of the older works on 
_ hydraulics. 

Fig. 7087. 


Water- Balance. 


Wa'ter-ba-rom/e-ter. One in which water is 
exceeds a certain regulated amount; when this is exceeded, the 


-employed instead of mercury for indicating the fluc- 
rae «in eairiaees shene erat as . disk g rises until the ring i surrounding the disk touches’ the 
: ‘Mosphe y- upper inwardly projecting part of the piston, lifting it clear of 
An instrument of this kind was constructed in 1832 by the plate, and bal the fluid toescape into the dome-shaped 
8 


Pro- 

fessor Daniell in the hall of the Royal Society; the glass tube, | Chamber &, whence it is drawn off ry Bass pipe m. 

in one piece, was 40 feet long, and about an inch in diameter. | See alro Patter Guissant, Fig. 3496: Hyprauzic Prvor. De- 
Originally, the water in the cistern was covered with a layer of | 8ribed in Bramah’s English patent, 1802. 
castor oll, but this was found not to prevent the access of the Wea'ter—-bel/lows. A form of blowing- machine 
exterior air; it became necessary to refill the tube in 1845, invented by Hornblower. 

when a solution of caoutchouc in naphtha was substituted for y 

the oil. The average hight of the column of water in the tube | It consists of two or more inverted vessels 5 c suspended from 
was 400 inches, and its sensibility was much greater than that | the ends of a working-beam a,and alternately rising and falling 
.of mercury, so that in windy weather it appeared to bein a! in the cisterns de, which are nearly full of water. Induction 


WATER-BOSH. 
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WATER-CLOSET. 


and eduction pipes pass from below upward into the cisterns, | the 12 hours were completed, 12 doors opened on its face, and: 


their upper open ends being above the level of the water. 


is the eduction-pipe, | 


Fig. 7090. 
the air-spaces beneath 
. the inverted vessels. 


1 are the eduction- 


the air is discharged. 
The _ induction-pipes 
g t have valves on 
top, and the eduction- 
pipes / have valves at 


the air cannot pass in 
the wrong direction. 

The action is as fol- 
lows: — 

As the vessel ¢ rises, air passes by the induction-pipe ¢ to the 
spice in the said vessel, the vessel 6 at the same time descend- 
ing and driving the air contained therein by means of the educ- 
tion-pipe / to the exit. When the working-beam a oscillates in 
the other direction, the vessel c becomes the induction and 0 
the discharging vessel. 

This is a common form of water-bellows in air and gas car- 
bureting machines. 

Wa'ter-bosh. A metallic basin in a puddling 
or boiling furnace, which is made double, so that 

\ water may circulate 
Fig. 7091. therethrough to pro- 
tect the furnace from 
the destructive ac- 
tion of heat and 
cinder. 
Wa'ter-bridge. 
(Steam.) A low ver- 
tical partition at the 
| back of a furnace to 
, deflect the flame up- 
ward. The bridge 
is hollow and con- 
nected with the wa- 
ter-space of the 
boiler, of which it 


Hornblower’s Blowing- Machine. 


Water- Check Valve. 


forms a part. 

Wa'ter-car'ri-er. A form of water-elevator in 
which the bucket lifted from the well or cistern is 
transported on wires to the house at a considerable 
dist ince. 

Wa'ter-check. A check-valve, belonging to 
the Gilfard injector, to regulate the supply of water. 
See Fig. 7091, and Fig. 123, page 56. 

Wa'ter-check Valve. 
automatic valve for controlling the supply of water 
delivered to the boiler by the feed-water pipe. See 
CHECK-VALVE,. 


| reservoir forming the base 
pipes leading toacom- cause the two figures with 
mon trunk, by which | wings to rise, the one with 


' 


the bottom, so that | ago. 


| 


| 
| 
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(Slteam-engine. ) An | pipe valve, and also 


| 
| 


| 


A | from each rode forth an automaton horseman, who waited until 


the striking was over, and then rode back again, closing the- 


with branches gi to , door behind him. 


xy) 7092 illustrates one in which the descent of the water- 
and its accumulation in 


the wand pointing out the 
hours. 

‘*The clepsydra is still 
used on bourd the praus 
of the Malayan Archipel- 
It is a bucket half 
filled with water, in which 
floats the half of a well- 
scraped cocoa nut shell. In 
the bottom of this is a small 
hole, so that a small jet 
rises in the shell, which is 
gradually filled thereby 
and xo nicely is the size of 
the hole graduated to the 
capacity of the shell, that it 
sinks exactly at the end of 
an hour. The man on watch 
then cries out the number 
of hours from sunrise, and) 99> 
sets the shell afloat again & : 
empty ’’— Wattace’s Ma- | 
layan Archipelago. 

Wa’'ter-clos’et. A 


commode with water- 
supply to empty the basin and carry off the contents. 


The water-closet in its essential features, was invented by 
Bramah. These features may be described as a pan, a discharg-- 
ing valve, and a water-cock which comes into action as the dis- 
chirge-valve is opened. 

The water-closet of the palace of the 
Cresars was adorned with marble ara- 
besques and mosaics, At the baek is a 
cistern with faucets for the different 
seats. The pipe and basin of one still 
remain near the theater of Pompeii. 
Sir John opr ee temp. Elizabeth, 
introduced them into England. 

The portable close stools used in the 
reign of Elizabeth, and placed in gar- 
rets, were called ajazes. 

Fig. 7093 is a port- 
able, self-acting wa- 
ter-closet. 

In that shown in 
Fig. 79}, depress- 
ing the seat pushes 
down a rod eon- 
nected to a weight- 
ed lever, whieh 
opens the water- 


to the end of a see- 
ond weighted lever, 
which opens the 
valve at the bottom 
of the pan. On the 


Portable Water- Closet. 


In the example, a portion of the liquid is always inclosed removalofthe presr- 


in the annular space surrounding the disk a, which in falling | ure, the weighted levers automatically close the valves. 
to its seat is prevented from coming immediately in contact | 


with the metal, the water acting as a cushion. The disk and 
seat therefore are not distorted by hammering, and the valve 
is almost noiseless in its action. 


Wa'ter-clock. An instrument to indicate the 
time by the passage of water into or from a vessel. 
See CLEPSYDRA. ; 

A more modern form of water-clock was invented in the 
Feventeenth century, Laneey A by an Italian ecclesiastic at 
Bologna; or by a pewterer at Sens, in Burgundy. 

It consists of a cylinder divided into several small cells, and 
suspen led by a thread fixed to its axis, in a frame on which the 
hour distances, found by trial, are marked out. As the water 
flows from one cell into the other, it changes very slowly the 
center of gravity of the cylinder and puts it in motion, much 
like the quicksilver puppets invented by the Chinese. 

Beckmann refers to an alarm-appiratus attached to one of 
these clocks ‘* which consists of a bell and small wheels, like 
those of a clock that strikes the hours, screwed to the top of the 
frame on which the cylinder is suspended. The axis of the 
cylinder, at the hour when one is desirous of being wakened, 
pushes down a small crank, which, by letting fall a weight, 
puts the alarum in motion A dial-plate with a handle is also 
placed, sometimes, over the frame. * 

An instrument of the kind presented by Haroun al Raschid 
to the Emperor Charlemagne had a striking-apparatus. When 
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In one form ot closet there is a jet for the purpose of apply- 
ing a douche in cases of hemorrhoids. 

Tn the Carr closet (Fig. 
7095’, the valve-pull op- 
erates through a series of 
jointed levers bares a 
certain amount of lateral 
play, so that freedom of 
action is insured if the- 
parts are slightly out of. 


Fig 7094. 
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WATER-CLOSET BASIN. 
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WATER-ELEVATOR. 


their proper adjustment. By removing the front piece of the 
container, the pan may be removed and replaced, and the trap of 
the closet cleared, if foul, without 
i interfering with the other parts or 
. 4 Z| shutting off the water-supply. 
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Water- Closet. 


Fig. 7096 is the Jennings water-closet. 

Fig. 7097 illustrates R. D. O. Smith’s ventilating water-closet. 
It is provided with a pipe a leading into a ventilating pipe or 
flue 6 for carrying off the foul air. A descendin 
current is produced in the pan by the suction o 
the flue or by the influx of water from the pipe c, 
of which d is the valve and ¢ the delivery-pipe. 

m is a urinal in another apartment, with a simi- 
lar upcast draft to remove fetid air, 


Wa'ter-—clos’et Ba’sin. 


Fig. 7098 is a purifying water-closet 
basin, the receptacle holding a cake of 
disinfecting soap, over which the water 
flows in entering the bowl. 


Fig. 7097. 
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Smith’s Ventilating Water- Closet. 


Wa’'ter-clos’et Valve. One adapted to be 
brought into operation by the handle, and also limit 
the amount of wa- 
ter supplied to 
empty and cleanse 
the pan. 

a'ter-cool’- 

er. Onein which 
water and ice are 
cased with a non- 
conducting mate- 
= rial to prevent ac- 
—<— cess of heat. See 

amma ges 1169, 1170. 

Un eT atterccors. 
Purifying Water-Closet Basin. 1. A body of water 
occupying a her- 
metically closed axial cavity in a car-axle, for the 
urpose of conducting away heat from the journals. 

e patent No. 136,791. 2. A hollow core contain- 
ing flowing water used in some modes of casting. 


Fig. 7098. 


Fig. 7096. 


Water-Closet. 
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Wa'ter-crane. A goose-neck apparatus for sup- 


| plying water from an elevated tank to the tender of 


a locomotive-engine. See TANK. 


Waf'tered ods. See WATER- 
ING; MOIRE. 
Wa'ter-el’e-va'tor. 1. A de- 


vice for raising buckets in wells. 

The forms are various ; the special 
arrangements being for tipping, dis- 
charging, and returning the buckets; 
for acting upon counterbalancing buckets 
alternately, ete. 


See under the following heads : — 


Ss 
» 


Air as a water-ele- Persian wheel, 

vator. Picotah. 
Archimedean screw, Pot-wheel. 
Baling-machine. Pump (varieties ; see 
Bascule. Pump). 
Bucket-wheel. Ram. Hydraulic 
Cane. Hydraulic Scoop. 
Chapelet. Scoop-wheel. 
Driven well. Screw. Archimedean 
Dutch-scoop. Shadif. 
Ejector. Steam water-elevator. 
Flash-wheel. Sweep. 
Flush-wheel. Turbine. 
Horn-drum. Tympanum. 


Hydraulic belt. 
Hydraulic cane. 
Hydraulic ram. 


Water-appliances (see list 
under Hypravtic En- 
GINEERING, etc.). 


Jantee Water-balance. 
Mental Water-carrier. 
Monte-jus. Water-screw. 

Noria. Well-bucket elevator. 


Water -Closet Valve. 
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2. An elevator for warehouses and 
other buildings, operated by water 
acting through the medium of gravity or by 
hydraulic pressure. In one form, the ele- 
vator-platform is balanced by a large iron 
bucket, with 
which it is 
connected by 
ropes passing 
over pulleys. 
The bucket is fitted 
air-tight in a vertical 
shaft, and when filled 
with water descends, 
raising the platform 
and its contents. By 
means of a valved tube 
passing through the 
platform, the escape of 
air from the large tube 
is controlled, and the [hj 
rapidity of (. Sean 
descent ts 
regulated. 
The bucket 
is filled 
from a reservoir 
at the top of the 
building, into 
which water is 
pumped by a 


Fig. 7100. 
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steam-engine. See Hyprautic ELEVATOR; ROoPpE- Wa'ter-float. A device ina cistern, boiler, etc., 


ELEVATOR ; etc. which, floating 


REE 

In Fig. 7101, the pillar a on which the platform is sustained 0” the water, 

is the ram of a hydraulic press, the cistern of which is located actuatesa valve, 

beneath the floor of the lowest story from which the goods are | See WATER- 

to be elevated. The rod } is employed for operating a cock, by GAGE 

which the water is admitted to or shut off from the cylinder to | “**” 

raise or to suspend Fig. 7104 has a 

Fig. 7101. the platform | stone which is so 

tw On forcing wa- far  counterbal- 

ies ter into the cis- anced by the sus- 

tern in which the | pended ball as to 

“) ram a works, it, | float on the water 

~ with the plat- and actuate a 

form,iscaused to valve when the 

rise, and is low- | water is too high 

f ered by opening | or too low in the 
® acock, which al- | steam-boiler. 

lows the water to Wa'ter- 


7 escape and the | 
apparatus to de- frame. A name 


scend by its own | conferred upon 
| gravity, atarate the spinning - 


Fig. 7103. 
g 


BE The size of the| Machine in- 
' efflux opening. | vented by Ark- 
Fig. 7102 is an-| wright, and Water-Engine. 


other form, in) yatente *( 
* whicha ram in a pew ated. 2760. \ 
water - cylinder rhe term frame was commonly applied in the midland 
—* actuates a set of Counties of England, where the cotton, wool, and flax manufac- 
| Sheaves, and tures most abounded, to a mechanical structure in a wooden 
a arr: works «& rope a framework. Such were the silk-frame, 
— from which the Fig. 7104 stocking-frame, and lace-frame. 
Water- Elevator. cage is suspended. | The water-frame was ae 
See Ropg-kLsvaTor. | 80 pray cue its Fig. 7105. 
. . ; enterprising inventor 
Wa'ter-en'gine. 1. One driven by water, as a who first brought to- 
WATER-WHEEL (which see, for a list of varieties). ee ce ides mh 
o: Whe tarm tk atlas ) Aaltitale + ie chines for working on 
2. Phe ti rm is som what more de finitel) applied colton: ormauising 
to an engine in which water under pressure of a head them into a mill, em- 
acts upon a piston.. See HypRAULIC ENGINE; Wa- 
TER-MOTOR, 


ployed water as the 
Engines of this kind are employed in some mines on the Con- 


motor. See THROSTLE. 
Wa'ter - gage. 

tinent of Europe. They are either double or single acting. In 

the first class, the motion of a descending column of water en- 


(Steam-crgine.) 
tering below the piston of a suitable cylinder with open top is 


An instrument or 
attachment to a 
steam-bviler to in- 
dicate the depth of 
water therein. 
The ordinary form 
of a water-gage is a 
Water- Float. strong glass tube placed Water- Gage. 
in a vertical position 
outside the boiler, and communicating at top and bottom by 
, Metallic tubes with the Interior of the boiler. The tubes are 
provided with stop-cocks, by which access of steam or water is 
| cut off when desired. The water enters at the lower end, and 
steam at the upper end, the water-level in the tube coinciding 
with that in the boiler, 
Another water-gage takes the form of a float in the boiler, 
and a protruding stem, whose rjse against a graduated jndex 
| shows the condition as to level of the water in the boiler. 


Hydraulic Elevator. 


caused to lift the piston, which, when the water is withrawn, 
descends by atmospheric pressure. The alternate induction 
and eduction are automatically effected by appropriate valve 
connections through pipes at the bottom of the cylinder. 

In the double-acting water-engine (Fig. 7103), the cylinder a 
is closed at both ends, and has a vertical supply-pipe 6, com- 
municating with the cylinder through the two horizontal pipes 
ec’, each of which alternately serves for induction and educ- 
tion. The pistons dd! are on the same rod with the piston e 
contained in a cylinder fabove and separated from that which 
contains the two lower pistons. A lever g attached to the pis- 
ton-rod of the main cylinder a is connected with a four-way fand zg are views of a windovw-gage, so called because a pane 
cock A, which is, by the back-and-forth movement of the said , of glass in front of the boiler shows the float and the water- 
piston-rod, caused to admit water through the pipes ti alter-' level. The float is suspended by a string over a wheel, whose 
nately above anW below the piston e, which thus throws the oscillations move the finger on the dial. 

istons dd into such position as that cach of the openings & &’, Another form of glass-gage (4) is a tube having connection 
by turns receives water from the pipes ¢c' and communicates through hollow posts with the interior of the boiler, above and 
with the discharge-pipe 2. The small pipe m serves as the educ- | below the water-line respectively. The hight of the water io 
tion for the cylinder /. | the glass tube coincides with that in the boiler. Above it are 

See also WaTeER-ELEVATOR; and list under Hypraviic EN-  gage-cocks. 

GINEERING |” Other water-gages are in the form of alarms : — 


, ae BPRS 7 
Mea uettigged 


‘ 


Water- Gages. 


WATER-GAS. 


2739 


WATERING-CART. 


1. A tube let in to the top of the boiler has an open end de- 
scending below the proper water-line, and is crowned above 
with a whistle When the water sinks below the desired level 
the water retreats from the tube, the steam enters and sounds 
the alarm 

2. A disk of fusible metal is placed in position In a tube, such 
as that last described. As long as the column of water is sus- 
tained in the tube by the pressure of steam within the boiler, 
the fusible disk remains intact ; but when the water-level sub- 
sides below the mouth of the tube, the water runs out, steam 
rushes in, and the heat of the latter fuses the metal and the 
steam eScapes, sounding an alarm. 

3. A tube similar to the foregoing has a thermostatic rod, 
which, #0 long as the tube is filled with water, is not brought 
into action; but, as soon as the water leaves the tube and it | 
become: filled with steam, the metal is expanded by the incre- | 
ment of heat and actuates a valve-rod, which opens an escape 
for the steam and sounds an alarm, 

See also Low-waTer ALARM. 


Wa’ter-gas. Gas obtained by the decomposi- 
tion of water. Water in the form of steam is passed | 
over red-hot coke, resolving it into hydrogen and 
carbonic oxide, the oxygen being absorbed. The | 
hydrogen and carbonic oxide are then passed through 
a retort, in which carbonaceous matter, such as 
resin, is undergoing decomposition, absorbing there- 
from sufficient carbon to render it luminous when 
burnt. See English patents, Cruickshanks, 1839 ; 
White, 1819. 

Wa'ter-gate. A water-plug or valve. 

Wa'ter-gild'ing. A mode of gilding by an 
amalgam in which the articles are pickled and then 
dipped in or brushed with a dilute solution of nitrate 
of mercury and gold, called qguichk-water, which 
leaves a film of amalgam on the surface. 


The gold is dissolved in ten times its weight of mercury; the 
amalgam is strained through leather and dissolved in dilute 
nitric acid. After dipping, the articles are expo-ed to heat in a 
cage within a furnace, and the mercury thus driven off. The 
gold surfice is then polished with a bloodstone-burnisher. 


Wa'ter-glass. A silicate of soda or potash sol- 
uble in boiling water, and applied to various pur- 
poses in the mechanical and fine arts. See SoLUBLE 
GLASS. 

Wa'ter-heat’er. See HEATING-APPARATUS. 

Wa'ter-hole. (AMining.) A place where the 
water collects ; a sump. 

Wa'ter-in’di-ca'tor. A float, guge-g/ass, etc., 
arranged to show the hight of water in a boiler or 
tank (see WATER-GAGE) ; or to give an alarm if it 
be decreased below a certain level. . See Water: | 
GAGE; LoW-WATER ALARM, page 1359. | 

Millward's indicator is designed for showing that there is | 

either an excess or deficiency of | 
Fig. 7107. 


water in the boiler. 

. The low-water indicator is shown 
in Fig 7107. It consists of a cham- | 
ber a, divided by an elastic di- 
by - aphragm 6 into two portions, the | 
Ay’ lower one of which is filled with . 

water, and communicates by the | 
, pipee with the water in the boiler; 
& passage d establishes a communi- 
cation between the steam-space and 
the upper division of the chamber 
a. Connected to the top of the 
diaphragm 6 is an upwardly open- 
ing valve ¢, raised when in normal 
position by the tension of the 
diaphragm. So long as the level of 
the water in the boiler does not 
fall below the lower end of the pipe 
c, the downward pressure of the 
column of water in the pipe, aided 
by the atmospheric pressure on the 
upper surface of the valve ¢, more 
than counterbilances the steam- 
Ya pressure on the upper surface of 
) a the diaphragm ; but when the wa- 
= ter-leve! in the boiler falls below 
: the end of the pipe, the water in 
the Intter escapes, and each side of 
the diaphragm being then exposed 
to an equal steam-pressure, with 
the exception of a part equal in 
area to the valve-seat, which is counterbalanced only by the 


( 


ee 


———— 


| 
| 


Millward’s Water- Indicator 
Sor Boilers. 


_ is exposed to a boiler-pressure of steam on both sides. 


_atmospheric pressure, the elasticity of the diaphragm causes it 


to assume its normal position, the valve rises, and permits 
steam to escape. 

The high-water indicator is similar in construction, but has a 
downwardly opening valve, which is closed when the diaphragm 
It is 
opened by the deflection of the diaphragm when there {s an 
unbalanced pressure due to the presence in tube ¢ of a hydro- 
static column. 

A piston sliding in a cylinder may be substituted for the di- 
aphragm, and other modifications made in the instrument, 
without affecting the principle of its construction. 


Wa'ter-in-fork. (AMining.) When all the wa- 
ter is extracted. 

Wa'ter-ing. 1. (Flaz.) The soaking of flax 
halm to Joosen the shires from the hare and re- 
move the mucilage. Steeping ; Retting. 

2. (Fabric.) <A process of giving a wave-like ap- 
pearance to fabrics, by passing them between metallic 
rollers variously engraved, which, bearing unequally 
upon the stuff, render the surface unequal, so as to 
reflect the light differently. Watering silk is said 
to have been invented by Octavius May, at Lyons, 
seventeenth century. See Morne, etc. 


In 1780, the mode of ornamentation was by pressing between 
figured steel plates. Steel cylinders were introduced afterward. 

‘* Moire silk for watering is made of double width, which is 
indispensable in obtaining the bold waterings, for these depend 
not only on the quality of the silk, but greatly on the way they 
are folded when subjected to the enormous pressure in water- 
ing. They should be folded in such a manner that the air 
which is contained between the folds of it should not be able to 
escape casily ; then, when the pressure is applied, the air, in 
trying to effect its escape, drives before it the little moisture 
that is used, and hence causes the watering. The pressure is 
from 60 to 100 tons.’’ — Bamber. 

Wa’'ter-ing- bri/dle. For artillery service it is 
composed of one bit and one thee of reins. The bit 
is of blued wrought-iron, made in two pieces united 
at the middle by a loop hinge. Their ends have 
holes to receive the two rings td which the reins are 
sewed. Two chains and toggles are welded into the 
rein-rings. The reins are sewed to each other at 
one end, and to the rings at the other. 

Wa'ter-ing-buck’et. Iu the United States ser- 


vice the regulation bucket is made of sole leather, 


fastened with copper rivets and having a copper rim. 


These are very durable, but expensive. A much 


-cheaper bucket is made of gutta-percha, but it has 


not the endurance of the leather article. 

Wa'ter-ing-can. (Founding.) This, with a 
rose, is of the usual form employed °y gardeners, 
but, like the shovel and sieve, is so indispensable a 
molder’s implement with which to keep the sand of 
the right degree of moisture, that it should be cited 
here. 

Wa'ter-ing-cart. A cart designed for watering 
plants in drills. 


It was designed by Young (Scotland), and has 4 pipes, each 
having 20 small orifices; the 4 pipes are intended to pass along 
as many drills, sprinkling each. The barrel is estimated to 
carry 200 gallons. The tubes are 5 feet long, j inch caliber ; 
the aspersion taking place through an opening of ! ,, inch. 

The water in the reservoir will be discharged in 3 hours 20 
minutes. A horse going 24 miles per hour will go 654 miles in | 
the time. The width of ground covered by the 4 pipes is 63 


Fig. 7108. 


» & 


a 


Watering - Cart. 


WATERING-POT. 
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feet. The area of the surface watered from | barrelful in the 
time mentioned will be over 4j acres. 


Wa'ter-ing-pot. Mentioned by Pollux, and 
much later by Montfaucon, Du Cange, and Shake- 


speare. 
P Wa'ter-in-jeot/or. A form of pump used on 
steam-boilers. See INJECTOR. 

Wa'ter-laid. (Kope.) Coiled ‘‘against the 


sun,” that is, over to the left. Cablet. 

Wa'ter-laid Rope. Rope laid up and twisted | 
‘‘against the sun,” as it is termed ; in contradis- | 
tinction to right-hand rope. 

Wa'ter-leg. A vertical water-tube in a steam- 
boiler connecting other water-spaces and crossing a 
flue-space by which its contents are heated. In 
Galloway's boiler the flue is large, and the water-legs 
form stays. 

Wa'ter-lev’el. A level consisting of a trough 
or tube partially filled with water. 7 

A tube with upturned ends will show the level 

sition by the even rising of the water in the ends. 

his is the libra aquaria of the Romans, described 
by Vitruvius as the churobates. See LEVEL. 


Another water-level consists of two cups fitted to the ends of 
a straight cylindrical tube of an inch jn diameter and three or 
four feet long, by which the water freely communicates from 
one cup to the other. The tube is movable on its stand by 
means of a ball and socket, and thus the surfaces of the water, 
when the cups are equally full, show. the line of level. This is 
also described by Vitruvius as the libra aquaria. 

The cups mnay conatitute chambers, and floating pistons on 
the surfaces of the liquid may indicate by graduated stems the 
condition of the level. Invented by Parker. 


Wa’'ter-line Model. (Shipbuilding.) A model 
formed by board shaped according to the draft-lines 
on the paper, and laid upon each other to form a 
solil model. <A key-mold. 

Wa'ter-lines. 1. (Shipbutlding.) Ship's lines 
drawn parallel with the surface of the water, at 
varying hights. In the sheer plan they are straight 
and horizontal.; in the half-breadth plan they show 
the form of the ship at the successive hights marked 
by the wader-lines in the sheer plan. 

2. (Nautical.) The line up to which the hull of 
a vessel is submerged in the water. 

Load water-line: the line to which a ship sinks 
with all her cargo and stores on board. 

Wa'ter-lute. A diaphragm or curtain whose 
lower edge is submerged in wa- | 
ter, and which acts to prevent 


Fig. 7109. 


the e of air while the! 
liquid is allowed to flow. An: 
air-trap. 


“‘Wa'ter-man's Knot. A 
sailor's mode of bending a rope 
to a post or bollard. 

| a/ter-mark. (Paper-mak- 
ing.) Any distinguishing de- 
vice or devices indelibly stamped 
in the substance of a sheet of paper while yet in a 
damp or pulpy condition. 

The practice dates to at least as far back as the early part of | 
the sixtcenth century, or soon after the introduction of print- 
ing. In the old process of hand paper-making the bottom of 
the mold was formed of a close series of parallel wires supported | 
by a few others at right angles to them. The impressions of 


these are distinctly visible in old sheets of paper; but what is 
distinctively known as the water-mark is made by a wire sewed to | 


+. 


Knot. 


Waterman's 


the surface of the mold so as to make the paper thinner where | ter acts on the principle of Barker's mill. 


molds for the production of the device, several hundred thou- 
sand stitches. 

At presént, the device representing the water-mark is stamped 
in the flue wire gauze of the mold itself. “he design is engraved 
on a block, from which an electrotype impression is taken; a 
matrix or mold is similarly formed from this; these are subse- 
quently mounted upon blocks of lead or gutta-percha, to enable 
them to withstand the necessary pressure, and serve as a canieo 
and intaglio die, between which the sheet of wire pause is placed 
to receive an impression in a stamping-preas. By this means 
the tones of the original are reproduced in the paper, the deep- 
est shadows of the water-mark corresponding to the deepest en- 
graving on the die, and the lighter shades to the shallower 
parts. In the hand process, the wire thus treated constitutes 
the mold iteelf; but in the machine, it forms the periphery of 
the dandy, or first roller, under which the paper passes in its 

from the vat along the.endless wire web, and beneath 
which are the vacuum-boxes by which the water is sucked out 
of the pulp. 

Wa'ter-me'ter. A device for measuring the 
ainount of water received or discharged through an 
orifice. 

Water-meters may be divided into seven classes : — 

1. Those in which the water is passed through a 
horizontally rotating case having a peripheral dis- 
charge, or fixed case containing a horizontal wheel 
with spiral flanges, like a turbine, and delivering a 
known amount at each rotation. 

2. A piston or wheel with vanes or buckets rotat- 
ing in a chamber and operated by the pressure of the 
water. These act on the principle of the rotary 
steam-engine, and are the converse of the rotary 
pump, in which the rotating piston drives the water. 

3. The Archimedean screw rotating in a tube. 

4. A piston reciprocating in a cylinder of known 
capacity. This acts on the principle of the ordinary 
steam-engine, in which the steam drives the piston, 
and is the converse of the ordinary force-pump, in 
which the piston drives the water. 

5. The meter-wheel. 

6. The pulsating diaphragm, which displaces the 
water from its respective sides alternately, and is the 
converse of the old Cracknell pump (English). 

7. The bucket and balance-beam, in which the 
reservoirs of known capacity on the respective ends 
of the beam are alternately presented to catch the 
water, and are depressed and emptied as they become 
filled. 


Whichever of these principles be adopted, the number of 
oscillations, reciprocations, or rotations, each of which permits 
a definite quantity of the fluid to pass through the meter, must 
be registered by @ppropri- _ 
ate mechanism. This may 
be variously modified, but, 
in general, a shaft caused 
to have continuous rota- 
tion in one direction is em- f& 
ployed to set in motion a | 
train of gearing which 


Fig. 7110. 


potas Dasara — 
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moves a series of in- 
dexes that point out 
on their appropriate 
dials the quantity of 
fluid delivered. See 
GAS-METER ; LiquiD- 
METER, SPIRIT-NETER 

Crass 1. Siemens 
and Adamson’s me- 


. 
gD 
| io 
| 4 . 
; | J™ ' 
} Load — ] 
Yr \ceEtitire sae, is 


Siemens and Adamson's Water- Meter. 


: 
: 


The water is con- 


it is prevented by the wire from coming ijn direct contact with | veyed by a tube a toa horizontal drum d, rotating on a vertical 
the longitudinal wires. The water-marks used by the earlier | shaft c, having at its upper end a worm which communicates 
paper-makers have given names to several of the present stand- | motion to the registering gearing. The drum has three or more 
ard sizes of paper, as pot, obese a crown, elephant, fan, post, tangential apertures at its periphery, and discharges a given 
the latter dating from the year 16/0, when a general post-office | amount of water at each revolution, which is carried away by 
was established in England, and formerly bearing the device of | the pipee. 5 fare gratings to arrest impurities. 

@ postman’s horn; the first was in use at least as early as 1630. See also Fig. 2070, A, page 1827. 

Up to the year 1855, the very elaborate water-mark employed Crass 2. In Turner's meter (Fig. 7111), water admitted 
by the Bank of England, which for a jong series of years had | through the pipe G@ enters alternately into the hollow rotary 
its paper made at one mill in Hampshire, was formed by affixing | piston E through the openings E2 E3, and passing behind the 
wires to the molds as above indicated, involving, in a pair of | pivoted wing-pistons H H, causes continuous motion in one 


WATER-METER. 


direction. The water entering the chambers EF! E'* is dis- | 
Fig. 7111. 


charged as each port ' 
arrives at the educ- | 
tion opening. The 
wing-pistons also act 
as valves, and each is | 
closed in so as to be-| 
come inoperative by | 
striking 5 ants the | 
abutment /. 
Summer's (Fig. 7112) | 
has a rotary disk B 
journaled eccentrically | 
in the case A, which has | 
a shallow, lu- | 
nate cavity at | 
ita upper side, | 
concentric with | 
the disk, to give | 
longer packing | 
surface to the pfvoted wings ¢, which bear inst the side all | 
around. See also Figs. 29:0, C; 2971, pages 13827, 1328. | 
See also Rotary Pump, Figs. 4465, 4466; Rorary Meter, Fig. 
4461; Rorary Steam-enaine, Piate LIII., page 1990, etc. 
Crass 3. Maxim's meter 
Fig. 7112. (Fig. 7113) is of the screw- 
po = shaft class. be a eer ey 
(za ing through the opening a is 
a rerelved ina chamber 6, flows | 
downward through the square | 
trunk c, and is discharged at | 
d. The trunke has a vertical | 
fowardly projecting web at 
= each angle, just cleared by 
| 
| 
} 
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Turner's Rotary Piston Water- Meter. 
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the wings of the screw, and 
preventing the water from 
acquiring a rotary motion. A 
casing d prevents the water 
Summer's Rotary Piston from causing a lateral dis- 
Water- Meter. placement of the screw-shaft. 
The shaft ¢ is hollow, and is 
made slightly more buoyant than water, so that when a sinall 
quantity only is flowing, the shaft will be buoyed up and turn | 
upon its upper pivot, 
which is made sharp and 
delicate, so that the re- 
sistance is reduced to a 
minimum; but when a 
larger quantity of water 
is passing, the shaft is de- 
pressed, and turns on its 
lower and larger bearing. 
Bicarbonate or supercar- 
bonate of soda and dry 
tartaric acid are placed in 
the shaft, so that in case 
of water sweating through, 
a combination § ensues, 
causing the evolution of a 
gas which resists the far- 
ther entrance of 
water and main- 
tains the buoyancy of the 
shaft. 
A train of gearing in the 
Z chamber fcommunicates, 
through the medium of a | 
crank and arm connec- 
tion g, rotary motion to. 
a shaft passing through 
a water-tight plug and 
actuating the Indicating 
ay og ae also 
Fig. 297 ; 
Crass 4. The rectpro- 
cating piston. 
Worthington’s doubie- | 
piston meter (‘‘ Pioneer ’’) 
has two parallel cylin- | 
ders, in each of which are | 
two pistons connected by | 
a stem and acting to- 


Fig. 7113. 
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. ; . gether ass double piston, | 
Mazim's Archimedean- Screw he space between the 
Water- Meter. pistons is ter than 


grea 
the stroke, ie filled with 
water, and contains the mechanism which actuates the valves. 
Under the central space of each set of pistons is placed the 
slide-valve of the other set, s0 that each piston in its motion 
actuates the valve to admit water against the other piston, the 
action being reciprocal. 

A somewhat different construction, which has its analogue in 
many modern steam-engines and steam-pumps, is that in which 
two pistons and two valves or sets of valves are employed. One 
piston is smaller than the other, and operates in a cylinder 
connected by a port with the larger cylinder. The duty of the 
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smaller piston is to operate the valve of the larger one. thd 


( 


ae ae 
vs 


~ 
° 


larger piston in its motion actuates a small valve, admitting 
water to the smaller cylinder; the pressure of water in the lac- 
ter operates the smaller piston, and this actuates the main 
valve. 

Somewhat similar is the construction adopted by the Hudson 
Brothers in their steam-pump, and it likewise is applicable to 
liquid meters. The larger piston in its motion uncovers a port 
leading to the smaller cylinder; the pressure of water in the 
latter actuates the small piston, and this moves the valve. But 
one vulve is thus used at each end of the double-acting appa- 
ratus. The valve-apparatus of R. C. M. Lovell’s steam-quarry- 
ing machine is thus constructed. 

George I. Washburn’s engines, whose construction adapts 
them to be used as meters, are suggested by the foregoing re- 
marks on the Worthington meter. In Washburn’s, two piston- 
stems are used, reciprocating in their several cylinders, and 
each having a plurality of disks. Though his numerous en- 
gines vary in details, the feature of a plurality of disks on pis- 
tons reciprocating in separate cylinders is preserved. In most 
of his engines, the piston of each cylinder 1s alternately a work- 
ing piston and a valve, each governing the admission and exit 
of steam (or water) to the other cylinder, reciprocally. In some 
other of his engines, the valve-stem is connected by a reach to 
the working piston. 

As it is not desirable to duplicate cuts in a work where they 
are necessarily so numerous, we refer the reader to STeam- 
ENGINE, Where the above and other steam-engines capable of 
adaptation as water-meters will be found described. It is, how- 
ever, proper to remark in this connection, that this feature of 
making one reciprocating piston act as a valve to another simi- 
larly moving piston is found in the old and the new steam- 
hammer. ‘The main piston in its descent, for instance, uncov- 
ers a port which admits steam to a piston-valve, whereby the 
steam induction is accomplished. See also PIsTON-VALVE. 

The Jopling meter (English) consists of ‘‘ two short, double- 
acting cylinders and pistons, each cylinder supplied at the side 
with a common D slide-valve, in appearance precisely like two 
steam-engine cylinders with usual pistons and slide-valves, with 
the only difference that the port in one of the latter is reversed. 
These cylinders are so placed opposite each other that the piston- 
rod of the one at the end of its stroke can move the valve of the 
other on the ‘ tappet’ mode, and rice versa. The whole is sur- 
rounded by astrong casing full of the water to be measured. The 
mode of operation is similar to that of Worthington’s meter, 
with the exception that the pistons have no dead-water to carry 
with them. The piston-rods, however, pass through stuffing- 
boxes, which in the Worthington meter is avoided. ’’ 

See also Fig. 2974, page 1328 

The Hicks meter is adapted from his ingenious steam-engine, 
in which the cylinders are situated radially around a central 
space occupied by the common crank, to which their piston- 
rods are attached. The piston-rods of opposite cylinders; being 
continuous or practically so, may thus be considered as one, 


Fig. 7114. 


Chandler's Piston Water- Meter. 


having a piston operating in two opposite cylinders, with a 
steam (or water) space between them. The effective strokes of 
the pistons are made consecutively, each commencing a stroke 
at each quarterly point in the revolution of the main shaft. In 
the meter the main shaft is connected to a register which 
records the revolutions, each revolution representing on the 
index (in gallons, for instance) the sum of the capacity of the 


‘ several cylinders. No valves of ordinary construction are used, 


but each cylinder and piston has ports so arranged as to form 
induction and eduction Each of the pistons forms an 


'induction-valve for the piston in advance and an eduction-valve 


for the piston in the rear. 

Chandler’s meter (Fig. 7114) is one of the reciprocating-piston 
class. The water, entering by the induction-pipe a, passes 
through ports 5 to the interior of a valve c, having a reciproca- 
tory motion within the piston, which consists of two heads d d’ 
connected by rods /1; flowing through the ports //, it forces the 
piston away from the head ¢ of the case toward the head ¢', the 
water contained between the latter and the head d of the piston 
passing through the ports g g between the valve and the piston 
to the discharge-opening A of the meter. On approaching the 
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head e', the spiral spring A’ on the rod i strikes against this 
head, reversing 
the movement of 
the valve by means 
of a lever &, one 
end of which is 
pivoted in a slot 
in one of the stays 
/ and connected 
with one of two 
elliptical springs 
m having a de- 
pression in which 
acollar a centrally 
surrounding the 
valve rests. This 
movement of the 
des (= — Vib Ny —~ +, valve closes the 
ESS AS ports f//and opens 
aero eD the corresponding 
ds Piston Water-Meter, [hd ports between the 
producing a re- 
verse movement of the piston, and causing the water which had 
accumulated between the heads d ¢ of the piston and meter to 
flow between the valve 
Fig. 7116. and piston at that end 
toward the discharge- 
opening. 

The piston-rod o is 
connected with suitable 
mechanism for register- 
ing its reciprocations. 

Fig. 7115 shows an- 
other form of this me- 
ter, having a differently 


arranged spring and | 
rod for causing the 
throw of the valve, 


which is cushioned by 
annular water-cham- 
bers p p at each end of | 
the piston. 

In a third modi- 
fication, the valve is 
shifted by a weighted 
forked lever partially 
embracing it and con- 
nected with the sliding 
rod. 

The Despers water- 
meter has two connect- 
ed pistons, a valve, and | 
registering-pinion. 

In Spencer’s (Fig. 
7116), two measuring- 
chambers fg act alternately to receive and discharge the water 
The case containing the operating parts is tight, and is so con- 
structed as to form the heads of the cylinders, whereby stuffing- 

boxes are dispensed with. 

Fig. 7117. The pistons are connected to 
the cranks of the shaft of 
the eccentrics, which operate 
the slide-valves through the 
medium of connecting-rods | 
nn. See also Fig. 2974, page 
1328. 
Crass 5. The meter-wheel. 
Ilurgrave'’s meter (Fig.7117) 
has two chambers B C which 
are alternately tilted to be 
filled with water from the 
induction-pipe GG. The 
water tlows in turn through | 
the pipes / g, the partition 
D preventing its being re- | 
ceived into the opposite 
chamber. When full, it is, 
by its own gravity, assisted 
by the weight H, which 
(; rolls from side to side on 
the track 7, tilted until 
the projecting stem of a 
valve at its lower 
angle strikes a stop in 
the chamber A, which 
opens the valve and 
allows the water to 
escape into this cham- 
ber, whence it passes 
through opening / into an air-chamber J, or direct to the 
place of delivery. In the mean time the other chamber is being 
filled, to be tilted in its turn, The chambers B C are balanced | 
on & knife-edge e, and the induction and eduction cocks are ar- | 
ranged to be simultaneously opened and closed, See also Liqutp- | 
meter, Fig. 2970, A. 


Spencer's Piston Water- Meter. 


Meter- Wheel Water- Meter. 
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Fig. 7118. 
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Pulsating- Diaphragm Water- Meter. 
Ciass 6. The page| diaphragm. . 

Baldwin's meter (Fig. 7118) has an elastic diaphragm dividing 
it into two chambers, each having an inlet and outlet aperture,. 
the former provided with a valve m, and the latter having the 
separate valves cl c?, The diaphragm is centrally attached toa 
sleeve o o' sliding on the rod ss‘, and which, as it moves alter- 
nately from side to side through the medium of the levers <z z’, 
moves the valve 7 so as to close one and open the other of the 
inductiou-openings. The same movement operates to open one 
and close the other of the eduction-openings, a rapid motion 
being imparted to the rod s s! toward the end of each stroke by 
the arms x z', which have friction-rollers on their ends acting 
against the wipers rr’,and are actuated by springs yy. The 
eduction-passages A i coalesce in a single pipe. See also Fig: 
2970, B (two figures). 

Crass 7. The bucket and balance. 

Weller’s (Fig. 7119), though adapted for use as a water-meter 
is more particularly designed for oil, spirits, ete. It consists of 
a box or frame A A, on which are mounted two casks of equal 
capacity, and rocks upon a central pivot. Two levers H H' are 
connected by chains F F to quadrants G G or their equiva- 


Fig. 7119. 


Balancing - Chamber Water -Meter. 
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lents, which operate to open the induction and close the educ- | 
tion cock of each cask when it is tilted into elevated position, | 
and rice versa. When a cask becomes filled, its weight over- 
comes that of the empty cask and that of a bail J, which runs 
in ways, and is then at the depressed end of the box ; but as that 
end riser, the ball rolls toward the other end, and, striking the 
lever H at that end, causes it to pull the chain so as to open 
the eduction and cloce the induction cock of the lower cask, 
while opening the induction and closing the eduction cocks of | 
the upper one. The flexible discharge-tubes K K belonging to | 
each cask coalesce in a single tube. 

An adjusting-ball B’ is provided for graduating the prepon- | 
derance of the ends of the box, to adapt the meter for 
of different gravities. See also Fig. 2973. 


Wa'ter-mill. Water-mills were probably in- 
vented in Asia. 

One is described near one of the palaces of Mithri- 
dates of Pontus, 70 B. c. See GRINDING-MILL. 

Strabo speaks of one on the Tiber, 70 B. c. 

Antipater, the contemporary of Cicero, alludes to 
one in an epigram., 


liquids 


Vitruvius, 50 B. c., describes their construction as similar to 
the tympanum, with circumferential floats or paddles which 
were acted upon by the force of the stream, driving the wheel 
round. Qn the axis of the water-whecl was another wheel with 
cogs, which meshed into the cogs of a horizontal wheel, on the 
upper head of whose axis was a tenon inserted in the millstone. 

Pliny refers to water-mills (died a. D. 79). 

Public water- mills 
were established in 
Rome in the time of 
Ifonorius and Arcadius 
(a. np. 3898). They were 
driven by the water of 
the aqueducts. 

When the Goth Vi- 
tiges besieged Rome, 
A. D. 656, he caused the 
water-supply of the 
fourteen aqueducts to 
be cut off, and reduced 
the people to great 
straits for meal. Pro- 
copius says that below 
the bridge which reaches 
the walls of the Janicu- | 
Juin, Belisariua extend- 
ed ropes, well fastened | 
and stretching across 
the river, xecured on : 
both banks; to these | 
he moored two boats of equal size, separated by a small space | 
in which a water-wheel revolved and turned the grain-mills 
erected on the boats, At different places on the river, where 
the current was strongest, he arran other mills, and thus 
ground a sufficient provision for the city. This was in the | 
reign of Justinian. 


Backus Water- Motor. 


! 


Fig. 7121. 


Lane Water- Motor, attached to a@ Sewing- Machine. 


Wa'ter-mo'tor. An application of the water- 
wheel to purposes of a domestic nature, such as run- 
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ning sewing-machines, organs, etc., being driven by 
water from the customary city mains. 


See also devices in Rotary Pump, Rotary STeAM-ENGINB, 
etc., which may be adapted to be driven by the force of a cur- 
rent of water. This is the converse of the condition first 
stated, where the engine raises the water ; us it is a mere substi- 
tute of water for steam in the Jast-mentioned case. 
Wa'ter-pack’er. (JWell-boriny.) A cap on the 
> of a pipe to exclude surface-water. 

a'ter-pil/lar. A hollow standard and over- 
hung arm for supplying a tender with water. Also 
known as a water-crane, from its form. It has a 
revolving swan neck, and the valve is operated by 
a hand-wheel, rods, and miter gear. Also called a 
WATER-CRANE (which see). 

Wa'ter-pipes. James Watt devised sectional 
water-pipes with flexible articulations to enable the 
pipe to accommodate itself to the inequalities of a 
river bottom across which the water was to be con- 
veyed. He derived the suggestion from the articu- 
lations of the tail of a lobster. 

See Prive, for enumeration of kinds and purposes. 

‘“The water brought from the mountains of Cordova was 
conveyed to the palace of the Khalifs, and thence distributed 
into every corner and quarter of the city by meana of leaden 


pipes, from which it flowed into basins of different shapes made 
of the purest gold, the fincst silver, or plated brass, as well as 


to 


‘into vast lakes, curious tanks, and amazing reservoirs, and 


fountains of Grecian marble, beautifully carved. In this palace, 
too, was an astonishing jet d’eau, which raised the water to a 
considerable hight, and the like of Which was nowhere to be 


_ geen in the East or West.’’— Maxxaris (Arabic), History of the 


Mohammedan Dynasties of Spain. 


Wa'ter-plate. One heated by water in the 
jacket, to keep the viands warm. Count Caylus has 
engraved a very handsome specimen of ene. 

Wa'ter-press. Another name for the Hypro- 
STATIC Press (which see). 

Wa'ter-press’ure En’gine. An engine used 
where there is a considerable fall of water of mod- 
erate quantity. It is used in some of the German 
mines. The water under pressure drives a piston in 
a cylinder, somewhat in the manner of steam. 

The name is sometimes applied to the turbine- 
wheel, which was first used on the Continent of 
Europe, and, in some remarkable instances, falls 
of several hundreds of feet are thus utilized. See 
TURBINE; HYDRAULIC ENGINE; WATER-ENGINE ; 
WATER-MOTOR. 

Fig. 7122 shows Schmid’s oscillating-cylinder water-engine 
(Swiss). The steam-pasaages are in the lower face of an aro 
having its center at the trunnions, a being the main water-pipe, 
and ¢c d becoming alternately the induction and eduction pas- 
sages. 


Water- Pressure Engine 


The Coates and Lascell engine (Fig. 7128) is of the vertical 
kind. The valve shown at BC is balanced and self-packing. 
The induction-port a is located at one end in one of two trans- 
verse disks 5 at the end of the valve. These fit closely the in- 
terior of the valve-chest c, and are connected by a fiat plate ad 
A hollow trunnion e admits the water, which flows in the direc- 


WATER-PRESSURE PUMP. 
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tion of the arrows into the valve-chest. A curved plate /, hav- 


ing openings g serving as 

eduction-ports for the valve, Fig. 7123. 
diffuses the pressure. An a 
orifice A opposite the hollow Eee 


trunnion admits water back 
of the disk and nearly bal- 
ances the end pressure of 
the valve, only sufficient ex- 
cess of pressure being al- 
lowed to pack the washer 
which keeps the joint from 
leaking. ‘This pressure may 
be relieved, if necessary, by 
means of the set-screw?. An 
auxiliary pipe and valve &, 
opened by means of a sepa- 
rate eccentric, are arranged 
to give an additional sup- 
ly of water when the pis- 
m has traversed one 


fourth of the length of the cylinder, so as to equalize the mo- 
tion of the crank. 

Wa'ter-press/ure Pump. (/ydraulics.) <A 
machine for using the pressure of a body of water to 
raise a smaller quantity to a greater elevation, as to 
the upper stories of houses where the pressure in the 
water-mains and regular service is not sufficient. 

The pump is placed in the cellar of the house, attached to 
the service-pipe between the street-main and the kitchen. All 
the water used in the house passes through it, works its pis- 
tons, and forces a percentage to a reservoir on the top story for 
distribution. 

It moves when water is drawn, and is at rest as soon as it is 
stopped, so that the free use of the water in the lower ea of 
the house supplies that part which is higher than the city 
pressure. 

It may be worked with brook-water, the pump taking its 
supply from a spring. 


Wa’'ter-proof Glue. 
Dissolve one ounce of gum-sandarac and one ounce of mastic in 


half a pint of alcohol, and add one ounce of clear turpentine. | 


At the same time a very thick glue is to be prepared and added 
to the first-mentioned solution, both of them heated almost to 
the boiling-point, and stirred intimately ther. After mix- 
ture, it is to be strained through a cloth, when it will be ready 
for use. This glue is to be applied hot. 


Wa'ter-proof'ing. The process of rendering 
any substance impervious to water. 


| sents for water- 


| of hot water . 
| also melted in 


Its principal application is to textile fabrics; many solutions 
and compositions having been employed for the purpose, among 
which may be enumerated petroleum; whiting and water ; 


Fig. 7124. 


‘| alum, white lead, 


and water; the 
same _ ingredients, 
with acetic acid 
added ; tar, for tar- 
paulins ; oil, for oil- 
skins ; a mixture of 
boiled linseed - oil, 
eggs »burnt um- 

, white lead, and 
pumice-stone, for 
tarpaulins, coach- 
covers, awnings, 
etc. India-rubber 
has now nearly 
superseded all other 


proofing textile fab- 
| fies. See Inpia- 
RUBBER. 

Dr. Reimann’s 
process consists in 
precipitating an in- 
soluble salt, as sul- 
phate of lead, in 
the fiber of the 
cloth by drawing it 
through a tank di- 
vided into three 
conipartments: the 
first containing a 
warm solution of alum; the second, warm solution of acetate of 
lead ; and the third, pure water, which is kept constantly re- 
newed. The cloth is then beaten and brushed, to remove the 
salt adhering to the exterior, and finally hot-pressed and 
brushed. Cloth thus treated, it is claimed, is rendered imper- 
vious to water, but permits air to pass freely through it. 


Wa’'ter-proof'ing Leath’er. 


A number of special compositions have been employed for 
rendering leather water-proof by filling up the minute pores. 
Among them are: 1. Boiled linseed-oil, mutton suet, yellow 
beeswax, and rosin, melted and applied while hot to the leather 
slightly warmed. 2. Linseed-oil, rosin, white vitriol, spirits of 
turpentine, and white-oak sawdust. 8. Yellow beeswax, Bur- 
gundy pitch, turpentine, and linseed-oil. 4. Two parts tallow 
and one rosin. 5. Apply a coating of tallow to the leather, and 
afterward a second coating of one part copaiba balsam and two 
naphtha. 6. Caoutchouc, boiled for two hours in linseed or 
neatsfoot oil. 


Wa'ter-proof'ing Pa’per. 


Szerlmley’s process is as follows: a, 30 ounces of glue, gela- 
tine, or size, and 3 ounces of gum-arabic, are melted in 10 pints 
b, 20 ounces of soap and 4 pounds of alum are 
3) pints of hot water, and the compounds a and 
b are mixed, constituting composition No. 1. 4 gallon benzole 


Water- Pressure Pump. 


| and 1 gallon paraffine oil are mixed and heated, and 24 ounces 
| 


resin melted in; to these, resin, oil, and copal, or mastic var- 
nish, may in some cases be added; the whole is boiled to 4 
_ moderate degree of consistency, forming composition No. 2. 
| The article to be water-proofed is dipped in composition No. 1 
| and dried, and afterward composition No. 2 is applied with a 
| brush or in other convenient manner. 

A water-proof packin Fag fl is made by first coating the pa- 

per with a resinous liquid; it is then painted over with a solu- 
‘tion of glue and soot; when this is dry, the water-proofing 
aay Seon is applied with a brush. This is prepared by dissolv- 
_ ing 24 ounces of shellac in 2 pints of water, which is gradually 
| brought to a boiling heat, the shellac being stirred until thor- 
oughly dissolved and softened, when $ ounce pet borax 
is gradually added, until the whole becomes intimately incor- 
| porated. ile hot, any mineral color, as lampblack, red or 
| yellow ocher, or umber, may be added ; when cold, it is ready 
| for use. 
| Another recipe for water-proofing paper is to the paper 
‘ rapidly over and in contact with the surface of a solution of 
oxide of copper in ammonia. It is then drawn in succession 
| between two pressing-cylinders and two drying-cylinders. The 

solution slightly dissolves the cellulose of the paper, converting 
it into an impermeable varnish. 

Another recipe consists in soaking good paper in an aqueous 
solution of shellac and borax. It resembles parchment-paper 
in some respects. If the aqueous solution be colored with ani- 
line colors, very handsome paper, of use for artificial flowers, is 
| prepared. 

_ Waf'ter-proof Safe. 
emergencies. 

| Garlick’s water-proof safe consists of an interior and exterior 

_ casing of sheet-metal, the space between the two being divided 


‘into compartments which may be filled with cork or air. 
| Double doors provided with water-tight packing are used, so 


A floating safe for marine 


WATER-PROPELLER. 


that in case of shipwreck or other contingency the safe will | 
— if thrown overboard, without danger of injury to the con- | 
Wa'ter-pro-pel’ler. A Rotary Pump (which 
see). | 
Wa'ter-pump. An air-pump in which a falling 
or driven body of water is made the means of inducing 
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titative tests concern the ingredients ; this, the 
color. 

“Mr. King, city analyst, Edinburgh, employs a solution of 
caramel, made by adding 10 ins by volume of solution of 


ammonium chloride (3.17 ns of the salt to 10,000 grains 
of water) to 8 ounces of pure distilled water, contained in a glass 


| tube, which this quantity must fill to the hight of 12 inches. 


When under these conditions, 25 grains, by volume, of Nessler’s 


an exhaust current of air, or air and steam, from a | solution are poured into the liquid, and the whole allowed to 


room, a vacuum-pan, a condenser, etc. 
The aspirator of the laboratory is constructed for assisting 


the filtering operation by withdrawing the air from the lower | 
surface of the filtering material, so that the superincumbent at- | 


mosphere shall! press upon the upper surface of the es and | 
force it through the filter. (See Aspirator.) The device is | 
called Bunsen’s pump ; also Sprengel-pump. 

Its uses in mechanics, besides the laboratory and hospital 
uses, are in removing steam from the steam-engine condenser | 


stand ten minutes at 60° Fah., the color will be uniforin, and is 

ed by Mr. King at 30°, on a scale in which each degree con- 
tains 10 grains of caramel solution. It is to be observed that 
the thickness of the liquid stratum is always an important 
element in the graduation of color quantities. To estimate the 
color of a water, it is only necessary to fill two tubes, each 15 
inches long, and of such a size that 8 ounces of water fills them 
to within 3 inches of the top. One is filled with distilled and 


| the other with the water to be tested, and they are placed ver- 


tically over a white slab. The caramel solution is then care- 


and the pan for evaporating vegetable extracts, notably the | fully added to the distilled water, until its color, as seen by 


vacuum-pan of the sugar-refinery. It is also used for obtain- 
ing an induced draft in vacuum ventilating-machines, and for 
forcing acurrent in plenum ventilating-machines. This may be 
effected by using the natural head, or by mechanically forcing 
the water through the pipe into which the air is drawn by en- 
tanglement with the passing water, on the principle of the Giffard 
injector, or by pulsative or intermittent action, as in one illus- 
tration under AspiRaToR. See also TROCAR. 


Wa'ter-ram. Sce Hyprautic Ram, page 1150. 

Wa'ter-ret’ting. The process of retting or rot- 
ting tlax or hemp by steeping in water, to soften 
the mucilage which finds together the fibrous and 

cellular portions. See RETTING. 

Wa’'ter-room. (S/eam.) The space in a steam- 
boiler occupied by water, as distinct from that which 
contains steam. 

According to Bourne, of the whole boiler-room, or internal 
capacity of the boiler, there are very nearly } water-room and 
4 steam-room. According to Robert Armstrong, there are } 
water-room and } steam-room. 

Wa'ter-sail. (Nuutical.) <A sail set in very 
light airs and smooth water, below the lower stud- 
ding-sail booms and next to the water. 

Wa'ter-screw. A water-elevator on the princi- 

Ye of the Archinedean screw, but consisting of an 

inclined axis with a spiral projection, rotating in a 

cylinder whose lower end is submerged. There is a 

loss of water between the thread of the screw and | 
the casing. It differs from the ordinary Archime- 

dean screw in this, that the latter has a spiral canal 

in which the flange of the screw is united with the | 
casing, and the latter revolves therewith. See Fig. 

4707. 

Wa'ter-shell. An invention of Professor Abel | 
of the English ordnance-department. 


It is a common shell or cast-iron cylinder filled 
with water, into which is fitted a small cylinder 
containing a quarter, or, at the most, half an 
ounce of gun-cotton; it is then hermetically 
sealed ; a few grains of fulminate of mercury are 
placed between the gun-cotton and the fuse, and, 
as soon as the latter is fitted, the shell is ready | 
for firing. 

Wa'ter-snail. The Archimedean- ¢ 
screw Ep. Also called the spiral —*~ 
pump. The spiral water-channel is "Y= 
wound around an inclined rotating axis, 
and somewhat resembles the convolutions 
of a shell, but preserves the same latitude (7'"), 
while progressing longitudinally in the (| © 
direction of the axis of rotation. See , 
Fig. 4707. 

he water-screw has an inclined axis | 
with spiral proseceoss and rotates within 
a cylinder whose lower end is submerged. 

Wa'ter-ta/ble. A coping or project- 779 
ing stone to shed the wet. It occurson | @& 
the various stages of buttresses, tops of | =% 
battlements, etc. a 

Wa'ter-test. A test for the limpidi- 
ty of water. Other qualitative and quan- 


looking through the whole hight of the tube, is the same as 
that of the natural water. The quantity of caramel solution 
used indicates the degree of coloration, since 10 fluid grains cor- 
respond to one degree. 

Wa’'ter-trunk. A square rain-water pipe. 

Wa'ter-tube Boiler. A steain-boiler having 
tubes filled with water, and upon the outside of 
which the flame impinges. <A fire-tube, or flue, is 
traversed internally by the flame or heated gases. 
See TUBULAR BoILER ; a number are shown in Plate 
LIX. 

Wa'ter-twist. (Colton - manufacture.) Yarn 
made by the throstle, or waler-frame ; so called be- 
cause in the first cotton-mil/, which was organized 
by Arkwright, the motive-power was a water-wheel. 

Previous to the time of Arkwright (his patents were 1769 and 
1775), all the operations of cotton were done by operatives at 


their homes. The cotton was hand-carded, spun, and woven by 
men, women, and children, who took a bunch of work home 


ete, Tis and returned it when 
ri hk. 4 25. 
Seat lp 


completed, the houses 

of the cottagers being 

‘ ™ ] in clusters around cen- 
gg ell tral distributing-depots, 
pies gly or scattered over the 
it , lai couptry. Arkwright 

; zt ) centralized the busi- 
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ness, and organized it in manufactories where the operations 
were concertedly performed. 

Wa'ter-twist Frame. The Arkwright spinning- 
machine for turning rovings into yarn, the hrst con- 
tinuously working machine for drawing, twisting, | 
and winding. See SPINNING, Fig. 5404. 

Wa'ter-way. (Shipbuilding.) <A strake on the | 
inside of a vessel above the ends of the beams. It is 
bolted dewnward through the beam and shelf, and | 
is bolted laterally through the futlock and planking. 
It is also secured by a fore-and-aft dowel to the beam. | 
It forms ‘a channel to lead the water to the scuppers. 

In iron vessels it assumes many different forms, 
according to the judgment of the builders. See 
BEAM; SPIRKETING. 


action of water upon its Hoats., | 


In 1701, a@ lease for 381 years was made of the 4th arch of | 
London Bridge for water-wheel purposes, to raise water for the 
city of London 

The Ist arch was leased in 158] for the same purpose, for a 
term of 500 years. 

The 5th and 2d arches were leased in 1767 for 315 years for 
the same purpose. 

Fig. 7125 is an overshot water-wheel employed at Laxey, Isle 
of Man, for driving the pumps which drain the mines at that 
village; these have an extreme depth of 1,380 feet. The wheel 
is 72 feet 6 inches in diameter, 6 feet in breadth, exerts a force 
of about 200 horse-power, and is capable of pumping 250 gal- 
lons per minute fromm a depth of 400 yards. Its crank-stroke is 
10 feet. The water for driving it is conducted by pipes from a. 
rexervoir on a neighboring hill, and ascends in the column of 
masonry shown to the left of the wreel. 

Water-wheels are of many kinds. Sce under the following 


heads : ~ 

Barker's mill. Overshot wheel. 
Bascule. Persian wheel. l 
Bottom-discharge water-wheel. Pitch-back wheel. 

Breaxt-wheel. Radial-piston water-wheel. 


Reaction water-wheel. 
Scoop water- wheel. 


Bucket-wheel. 
Center-discbarge wheel. 


Chapelet. Screw-elevator. 
Danaide. Side-discharge water-wheel. 
Double water-wheel. Stream-wheel. 
Downward-discharge wheel. Turbine. 
Flutter-wheel. Tympanum. 


Undershot water-wheel. 
Ventilating water-wheel. 
Vortex water-wheel. 


Horizontal water-wheel 
Inward-cdischarge wheel. 


Noria 


Wa'ter-wheel Gate. Que for limiting or de- 
termining the quantity of water to be allowed to 
flow into or on to the wheel, according to the power 
required, 

Wa'ter-wheel Gov’ern-or. One to regulate 
the revolution of the wheel according to the machin- 
ery driven, so as to keep the rate uniform. 

In the governor shown (Figs. 7126, 7127), ais the shaft which 
revolves the balls, driven by a pul- 
ley-shaft and bevel-gearing. The 


Fig. 7126. 
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WATER-WORKS. 


rising or falling of the balls causes a vertical upward or down- 
ward movement of the collar 4, which, through the medium of 
the bell-crank ¢ and connecting-rod -/, imparta a partial rota- 
tion to the shield ¢, which consists of a disk having a rim upon 
its edge, turned down at right angles and covering the toothed 
wheel /, but having a notch cut in its lower part. At each: 
revolution of the ball-shaft a, the eccentric g, through Che con- 


necting-rod A, reciprocates a cross-head carrying the gravity- 


pawisee. One or the other of these pawls engages the toothed 
wheel /, according as the notch in the rim of the shield per- 
mits the engagement. As the speed varies, the movement of 
the collar through the 
bell-crank and connect- 
ing-rod brings the notch 
in the shield in position 
to be engaged by one or fe ne 
the other of the pawls ri; fF: ne 
when the notch is mid- 
way between the pawis, 
neither is brought into 
action. When the wa- 
ter-supply is less than 
the regulated amount, 
the notch is brought into 
such position that the 
proper pawl can enter and engage the wheel /, which is turned 
by the reciprocating motion of the connecting-rod A until the 
gate is lifted to the requisite hight through a bevel-wheel on 
the shaft 7 meshing with a bevel-wheel on the gate-shaft. 

By the turning of the wheel /,a nut & is moved upon the 
threaded end of /, until it abuts aguinst a shoulder on the shaft 
and turns with it; at the same time, the pin / is brought under 
a lug m formed on the hub of the shield, which is thus turned 
until the notch is brought centrally between the pawls, when 
the acting pawl becomes disengaged, and farther raising of the 
gate is prevented. When the speed of the shafting to which 
the governor is belted is excessive, a reverse action takes place, 
and the other pawl acts to cause the lowering of the gate. 


Wa’'ter-works. The largest reservoir in the 
world was the Lake of Mceris, made by the Pharaoh 
of that name, and supplied by the flood-water of the 
Nile. 

It has been explored by M. Linant, and found to 


Fig. 7127. 


Water-Wheel Governor. 


be 150 square miles: in extent, being retained by a 
bank 180 feet wide and 30 feet high, which can yet 


be traced for a distance of 13 miles. This reservoir 


iwas capable of jrrigating 1,200 square miles of 


country. 

The ancient city of Tlascala, in Mexico, was furnished with 
abundance of baths and fountains. Every house in Zempoloa 
had water. Tezcuco had an aqueduct from which every house 
was supplied by a pipe, as In modern cities. Cortez,in his first’ 
letter to Charles V., mentions the spring of Amilco, near Churu- 
busco, of which the water was conveyed to the city of Mexico 
‘in two large pipes, molded and hard as stone, but the wa- 
ters never ran but in one at the same time.’ The Spaniards 
destroyed it, of course. Humboldt saw the remains of it, and 
says it was inferior to the aqueduct of Tezeuco. 

The inca Garcilusso de Li Vewna was born in 1529 at Cnsen, 
in Peru, about eight years after the Spanish invasion. Tis 
mother was a native princess, his father a Spaniard. He writes 
as follows of the Peruvian aqueducts : 

The seventh inca, Viracocha, ‘‘ made an aqueduct 12 feet in 

depth and 120 leagues in length; the source or head of it arose 
from certain springs on the top of a high mountain between 
Parcu and Picuy, which was so plentiful that at the very head 
of the fountains they seemed to be rivers. This current of wa- 
ter had its course through all the country of the Rucanas, and 
served to water the pasturage of those uninhabited lands, which 
are about 18 leagues in breadth, watering almost the whole 
country of Pern. 
‘* There is another aquepuct much like this, which traverses 
the whole province of Cuntisuyu, running above 160 leagues 
from south to north Its head, or original, is from the top 
of high mountains, the which waters falling into the plains 
of the Quechuas, greatly refresh their pasturage, when the 
heats of the sumimer and autumn have dried up the moist- 
ure of the earth.”’ 

These aqueducts ‘‘ were carried over craggy rocks and 
inaccessible passages ; and to make these ways plain, they 
had no help of instruments forged of steel or iron, such as 
pickaxes or sledges, but served themselves only with one 
stone to break another. Nor were they acquainted with 
the invention of arches, to convey the water on the level 
from one precipice to the other, but traced round the moun- 
tain until they found ways and passages at the same hight 
and level with the head of the springs. 

‘The cisterns or conservatories which they made for 
these waters, at the top of the mountain, wereabout twelve 
feet deep; the passage was broken through the rocks, and 
channels made of hewn stone, of about two yards long 
aod about a yard high, which were cemented together, 
and rammed in with earth so hard that no water would 


nel. 
‘¢ The current of water which passes through all the division 
of Cuntisuyu, [ have seen in the province of Quechua, which 
is part of that division, and considered {t an extraordinary 


en ooo 


work, and judeed surpassing the description and report which — 


hath been inade of it. But the Spaniarda, who were aliens and 
strangers, little regarded the convenience of these works, either 
to serve themselves in the use of them, or keep them in re- 
pair, nor yet to take so much notice of them as to mention 
thein in their histories ; but rather out of a scornful and dis- 
daining humor, have autfered them to run into ruin beyond all 
recovery. The same fate hath befallen the agueptucts which 
the Indians made for watering their corn lands, of which two 
thirds at least are wholly destroved and none kept in repair, 


unless some few which are so useful that without them they | 


cannot sustain themselves with bread, nor with the necessary 
rovisions of life. All whieh works are not so totally destroyed 
ut that there still remain some ruins and appearances of 
them." 

The water supply of Rome during the first century of our era 
would suffice « population of 7,000,400), at the rate of Che Lon- 
don supply. This, however, is very far from being sufficient 
for comfort or cleanliness. It was conveyed to Rome by nine 
aqueducts. (See AQUEDUCT.) Five more aqueducts were sub- 
sequently alded. Three of the old agueducts suthce for modern 
times. See AQUEDUCT, page 128. 

The present London supply during July fs 127,563,492 gal- 


Ions of water to 3,645,969 persons, residing in 511,005 houses. | 


The number of miles of streets containing mains constantly 
charged, and upon which hydrants could at once be fixed, is 
64h miles, while the total number of hydrants erected thereon 
ix at present 2,507. 

The supply of various cities is reputed to be as follows: — 


Washington ........ 158 gallone daily to each person. 
New York ......- oe. 100 gallons daily to each person, 
Brooklyn ........56. OO willons slaily to each person, 
Philadelphia ....... » 55 villous daily to each person. 
Baltimore ......... © 40 gallons daily to each person. 
Chicago ....... eeeee TO yallons chtily to each person, 
Boston......eee eee OO pallons daily to each person. 
Cincinnati..... weeee HO pettlons cltily to cach person, 


to each person. 
to each person, 
to each person, 
to each person. 
to each person. 
to each person, 
to each person, 


RO vallons daily 
R3 yvallons claily 
YY vallons daily 
61 gallons daily 
40 eallons daily 
30 gallons daily 
55 geallons daily 


Albany ......cee cee 
Detroit ........0..06 
Jersey City ...ee..e- 
Butfilo... 
Cleveland .......0. 
Columbus ...... 
Montreal, Canada... 


os ee 


Toronto ......... wee 77 gallons daily to each person, 
London, England... 29 gallons daily to each person, 
Liverpool.......- eee 23 yallons daily to each person, 
Glasyow...-... weeee) SO yrallous daily to each person, 
Edinburgh ........ . 388 yzallous daily to each person. 
Dublin ........ eeeee) 25 callons daily to each person. 
Paris 0.0 cece ecee 28 vallous daily to each person, 
PUTIN sce bobs ke oe ss 22 willons daily to each person, 
Toulouse........ eeee 2H vallons daily to each person. 
Lyons..... ise Dawes 20 vallons cdhily to each person. 
Levhorn.......26..- 8) wallons daily to each person, 
Berlin. ......eeeeee. QW yatlous daily ty each person. 
Hamburg....... wee. 3d ygitllons daily to each person, 


The first water-works in the United States were planned and 
constructed by Mr. John Christopher Christensen, at Bethile- 
hem, Pa., in 1762. The machinery consisted of three single- 
acting force-pumps, of 4-inch caliber and I8-inch stroke, and 
worked by a triple crank, and geared to the shaft of an under- 


shot water-wheel, 18 feet in ditmeter, and 2 feet clear in the | 


buckets. The water was mised by this machinery to the hight 
of 70 feet, and subsequently to 114 feet. The works were in 
operation as lute as 1832, The first rising main was made of 
gum-wood, as far as it was subject to great pressure, and the 
rest was of pitch-pine. In 178 leaden pipes were substituted, 
and in 1813 they were changed for iron. 

The Corli-s pumping-enyine for the Providence Water-Works 
has a system of automatic self-regulation, The table-engine is 
capable of pumping 5,000,000 gallons of water per diem, or 
piore, if needed. If all the outlets from the supply-pipes dis- 


WAVE-POWER. 


to supply the town with water under such pressure as may be 
required. At the Ross works, the ordiuary pressure for many 
years has been 45 pounds per square inch  Steam-power has. 
bevo substituted for the old water-wheels long since. 

Wat'tle. A fence, panel, screen, or wall, made 
of withes interlaced with stakes. A very common 
device in Europe ; not so usual here. See HURDLE. 

Diodorus Siculus describes the houses of the Britons as being 
made of stakes wattled like hurdles, and thatched with reeds or 
straw. Strabo says the fashion was round, with a conical roof ;. 
Cuesar, that they resembled the houses of the Gauls, and were- 
only lighted by the door, The Antonine Column, engraved! 
in ** Montfaucon’s Supplement,’ Til v. 2, ¢. 8, and “ British 
Monachism,” page 274, shows them eylindrical, with dome- 
shaped or truncated conical roofs, with a central hole at the: 
apex for a chimney. : 

Round houses of stone, with thatched roofs bound with straw. 
ropes, are yet used in the Scilly Isles, the outlying lands of 
the Cornwall peninsula, the rough corner where the cymric au- 
tochthenes were allowed to exist when the storm of Saxon mags-- 
sacre swept over the land) See Woodley’s “ Seilly,’’ page 165. 

The wattled huts of the Britons were grouped in forests or on- 


Fig. 7128. 


_ a: 


Waved Wheel. 


the banks of rivers, clustered around the resf- 
dence of the chief, and protected by a ditch and 
rampart of earth. See Strutt, “ Chronicles of 
Englind,? T. 244: Fosbroke’s ‘! Eneyclopedia of 
Antiquities,” TL., plate opposite pape 543. For 
Roman camps, see 16., opposite page 546. 

“The walls of the church {First Abbey Church of Glasten- 
bury, England], according to Malmesbury, were made of twigs, 
winded and twisted together, after the antient custome, that 
King’s palaces were used to be built So the King of Wales, by 
name [leolus Wha, in the year of our Lord 940, built a house 


of white twigs, to retire into when he eame a hunting into 
» South Wales; therefore it was called) 7'y Gicyn, that is, the 


White house For to the end that it might be distinguished 
from vulgar buildings, he caused the twigs (according to his 
princely quality) to be barkt; nay castles themselves, in those 
diies, were framed of the same materials and weaved together ; 
for thus writes Giraldus Cambrensis, of Pembroke castle, 


(saith he) ‘ Arnulphus de Montgomery in the daies of Ning 


_ Similar. 


| 
| 


tributed over the service of the city are closed, so that no water - 


escapes, the pumping apparatus remains perfectly at rest, but 
the instant any appreciable outtlow occurs, the machinery pro- 
cee ls to supply the waste. It has been kuown to be over five 
and a half minutes in making a single revolution, moving 


' 


regularly all this Gime, however, rand capable of automatically 


increasing che rate almost immediately to more than 30 revolu- 
tions a minute. 

The ‘ Iolly * Water-Works in various cities of the Union 
have also an automatic regulator. 

The first enuine known to have been thus automatically 
regulated was one at Roxas, Herefordshire, England. In that 
town, in 1720, John Kyrle, celebrated in Pope's ‘ Elegy ** as 


| 


the ‘‘ Man of Ross,"' established a system of water supply for | 


that town, which, from that time to the present. has been un- 
interruptedly in use. The distinctive feature of this system 


| 


Henry the first built that small castle of twigs and slight 
turf.’ “* — SaMMeEs. 

Wattled chimneys atill occur in Wales; the stick chimneya,. 
80 common in the early log-cabins of our country, are very 
The doors of the Britixh houses were of wattled twigs 
and ciay. Some wattled houses yet remain in Montgomery- 
shire, Wales; reed houses are vet found in Ireland. | Dartmoor, 
England, has numerous remains of circular stoue foundations 
of these ancient houses of turf or wattles: — 

Juncte cortice virge — OVID. 

These circles have doorways facing the south, and have 
diameters from 12 to 30 feet. See Fosbroke's “ Encyclopedia,” 
ut supra, Vol. I. pages 99 - 101. 

Waved Wheel. The edge of the wheel is waved 
or convoluted, so that as it revolves It imparts a lat- 
eral oscillation to an arm, pitman, or what not. An 
anti-friction roller at the end of the arm traverses 
the face of the wheel, following its prominences and 
depressions. The cut (Fig. 7128) shews its applica- 
tion to a mower. : 

- Wave-—pow’er. Numerous attempts have been 
made to utilize in driving machinery the power of 
the waves, 

Dr. Scoresby gives the following interesting facts with regard 
to the length and hight of ocean waves. The mean hight 
of waves in the Atlantic, driven by a westerly gale, is 18 feet. 
The greatest recorded hight of a wave in the North Atlantic, 
from the trough to the crest, is 43 feet. In northwest gales, 
waves 40 feet in hight have been measured off the Cape of Good 


Hope, while those off Cape Morn were 32 feet. The velocity of 
ocean storm-waves in the North Atlantic Js about 32 miles an 


consists in forcing water by pumps into the street mains, ao as _ hour, and that recorded by Captain Wilkes for the Pacific Ocean 
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:is 26} miles. In an Atlantic storm the breadth of the waves, Wax. A fatty, solid substance secreted by bees. 


measured from crest to crest, is about 600 feet. : A 
Some sixty years since a cotton-mi!l was built on a rocking Also, some vegetable exudations, resembling true 


barge, the machinery to be moved by the force of the waves. | WaX in qualities or appearance. See SEALING-WAX; 
See Buckner’s patent, May 16, 1873. GRAFTING-WAX ; etc. 


One patent of March 30, 1869, has a reservoir which is filled . 
‘by the waves dashing up a curved barrier wall, and the water For bleaching, see patent No. 38,540. 


thus raised beyond its normal hight is caused to drive a mill, and Waxed-end. A shoemaker’s sewing-thread with 
discharged at the retreat of the waves or the ebb of the tide. | a bristle ingeniously fastened at the end, to enable it 


See also TIDg-WHEEL; TIDE-MOTOR. : : 

Sicahe speak of several oarthe dake: Waves? Gus al-Aa eels to lead through the hole made by the awl. 
period, recorded by Timseus, in the country of Campania, See patents, Nos. 

** Helice in Achaia was overwhelmed by an earthquake-wave 134,998. Preparing wax-ends. 
two years before the battle of Leuctra (373 B. c.]. Eratosthenes 9,817. Machine for twisting wax-ends. 
himself says that he saw the place.’’ —Srrapo. The disaster 78,270. Machine for twisting wax-ends. 


occurred at night; the town was 12 stadia (12 x 202} yards) | 2 , 

from the sea. The territory was divided among the neighbor- Waxz'er. An attachment to a leather sewing- 

ing people. machine to wax the thread as it runs from the spoul 
At Arica, the seaport of Arequipa, about twenty minutes | to the needle. 


after the first shock, all of which lasted but a few minutes, the ! ° 
seu was observed suddenly to recede and immediately afterward Wax ing. 1. (Leather-manufacture.) The Pro: 


a wall of water, eatimated to be 50 feet in hight, was seen advan- | cess of finishing leather which has been shared, 
cing. This overwhelined a large portion of the town, carrying daubed, grained, bruised, and whitened. It consists 
with it the United States steamer Wateree and a Peruvian cor- | of treating with blacking (oil, lampblack, and tal- 


vette, which had been auchored before the town, and were ; : : 
landed high and dry half a mile to the northward. At Chala | low), black size (stiff size and tallow), and subse- 


three such waves swept in, the sca passing more than half a | quent treatment with a s/icker. 

mile beyond its usual limits. At Islay there were no less than 2. The treatment of thread with soft wax in the 
five such waves, each of increasing force, and an hour and a ° hi nk bao d sh 

half after their commencement the waves still ran to a hight of | SeWing-machine for ts and shoes. . : 
forty feet above their usual level. At Iquique,@ single wave | 8. The process of stopping-out colors in calico- 
some 60 feet in hight, after submerging an island lying in printing. 

one a ae and rushing far iuland, soon resumed its Wax-match Ma-chine’. 

Similar effects have been frequently noted in connection with A machine for preparing wax-coated matches for dipping was 
earthquakes. Aniong the most remarkable was that which | invented and exhibited at the Paris Exposition, by Mr. Mujica 
occurred at the great earthquake in 1755, so-destructive at Lis- | of St. Sebastian, Spain. The lengths are cut by the machine, 
bon, where an immense wall of water many feet in hight was | which arranges them, all the matches of each layer being cut 
observed to come rolling inward from the Atlantic, breaking | simultaneously by one action of the knife. The material, which 
with irresistible force upon the shore and carrying everything | is flexible, being a cotton wick covered with wax, is placed in 
before it. The frequent earthquakes which have devastated | the machine in coils. From these coils, or bobbins, seventy- 
the Pacific coast of South America, lying at the base of the | two little waxen cylinders are carried forward by the rvtation 
Peruvian and Chilian Andes, have been accompanied by the | of a pair of feeding rollers, and at the proper moment the knife 
same phenomenon. These waves, far exceeding in hight the or- | cuts them, and the matches thus cut off rest upon a receiving 

-dinary waves of the sea, and still more the great tidal wave | plate covered with flannel. For the rest, the operation is 
which twice each day makes the circuit of the globe, have twice | essentially the same as that described above. The frame is de- 
‘totally destroyed the town of Callao with the greater part of | pressed in this case by means of a screw, and a second pinte is 
its inhabitants, carrying ships fur inland. None, however, have | piaced on the row of matches which has just been deposited. 
probably equalled in their hight, or in the extent for which | The frame will hold 4,000 or more matches, which are secured 
they have been traced over the earth's surface, that which | and dipped as above described. The whole operation occupies 
accompanied the terrible earthquake at Arequipa a few minutes | from five to eight minutes. A single workinan may prepare 
ane ie oy the 13th of ua eine re eee and finish with this machine as many as 400,000 matches a day. 
t Callao the waters retreated considerably, bu e return ’ . 
flow was much less severe in its effects. Irregular movements Wax-mod’el-ing. Wax was for merly much 
of the sea, however, continued for several days. used by sculptors in forming their models, particu- 


In less than three hours after the occurrence of the earth- larly for hollow castings. The process, however, has 


quake the effects of this wave were experienced at Coquimbo, ; |, . Y 
800 miles south of Arica, and in about an hour it had reached been enerally superseded by that of clay and sand 


Constitucion, 450 miles still farther to the south ward. modeling, though wax is still employed by silver- 
At San Pedro in Southern California, nearly 5 ,0U0 miles from | smniths. See STATUARY CASTING. 


Arica, a few hours after the occurrence of the earthquake the 
at . : Founder's wax was commonly mixed with tallow, turpentine: 
see pwnd OF OF oun vente om nery vere and pitch, in the proportion of about ten of wax to one of each 


At the Sandwich Islands, over 6,000 miles distant, in the ; : 
; : , arias : of the other ingredients. When the safe-mold from the model 
night between the 13th and lfth, the sea suddenly rose with was completed it was filled in to a certain thickness with wax, 


Buch violence as to inundate some of the smaller islands, and fe 
its oscillations were observable for three daya. and the interior was filled with a fire-proof composition of plas- 
At Yokohama, Japin, more than 10,500 miles from Arica, an alt ied attends efter teins ce tilly ve ee aby ithe a ae: 
nie: wave poured in on the 14th of August ; the hour is was covered with a fire-proof mold composed of plaster, brick- 
In the South Pacific the wave réached the Marquesas and ad- dust, cow-hair, and horse-dung, laid on in layers with a brush. 
jacent Sroups shortly before midnight ; some more entirely sub. | When sufficiently thick, the whole being properly supported 
merged. It appronched the Samoa or Navigator's Islands about and vents being made, a coal-fire was kindled around it and all 
the wax burned out. The mold was then bricked a ages pit 


half past two in the morning of the 14th, and the sea, after ris- ; 
ing to an unprecedented hight, more gradually sank ; this alter- ie tas sand, and the metal being poured in took the place 


nate rising and falling continued for several days. New Zealand 

was reached about A hour later; here the water gradually re- A simple mode of rs ve beloas ie is to ae the 
ceded, until at Port Littleton the whole harbor was left dry and | mold, while the wax is yet fluid, Into cold water ; this hardens 
continued so for some twenty minutes: the water then returned | the wax superficially ; the interior ory sclaehs = ety ina off. 
in a perpendicular wave, 10 or 12 feet high. About five the |, 1” the so-called oid aogier : ve pects, et he 
water retreated very slowly as before, reaching its lowest stage , fruits, flowers, anatomical m ve ‘ : ee ean acne lara! 
about six, to be succeeded an hour later by a wave similar to | !telf. The molds are composed rt Mentill cA a atl = with 
the first. There were four of these oscillations in all, occurring , sition of beeswax, burgundy pitch, and coe wets he, with 
at intervala of about two hours. These disturbances, though A tacts Ses ot le peers is elastic, and when 
Jess considerable, continued until the lith. At hours varying : 

froin 64 in the morning to noon the great wave had reached io ty uaper vale hela mattis eteae ¢ oe snipe 
; i = ’ ’ 

different points on the eastern and southern shores of Aus two or three coats of fine wax through which the colors show. 


tralia; but here its effecta were less decided) It has been 
-calculated that its total length could not have been less than | Zhe eyes and hair can then be, added. Local effects can be 


8,000 miles, the width varying from 200 to 1,000 miles. The | Modified by painting with wax and turpentine. . 
length of the region where the direct effects of the earthquake| Way. (Shipwrighting.) a. The timber sills upon 


Were perceived is estimated at 240 miles. which a ship is built, and upon which she slides in 
Wave-trap. (Hydraulic Engineering.) A widen- | launching. 

‘ing inward of the sides of piers, to afford space for! 6. The inclined sills or track upon which a ship 

.storm-waves which roll in at the entrance to spread | slides when being drawn up out of the water. See 

and extend themselves. SLIP. 
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Way-end. (Mining.) Aterinappliediniron-stone | Gun-lock. Priming-tube. 
mines to that part of the face where the road enters. aie ee alae wie: 

Way-gate. The tail-race of a mill. Gunner's perpendicular. Projectiles. See List. 

Ways. Balks or skids for rolling up weights or Gunner's quadrant. rolonge 

+1: Gun-pendulum. Proof. 
for sliding them down. 
: : _ Gunpowder. Quick-match. 

Launching-ways support the cradle of a ship, and | Gun-stock. Quiver. 
form the track on which it descends into the water. ; Gun-tackle. Quoin. 

The great ship of Ptolemy Philopator was built on ways; rie ed Reneok 
Callixenus, in his ‘‘ Account of Alexandria,’ quoted by Atbe-  rammer. Rapier. 
nzeus in his ‘* Deipnosophists,” V. 37, saya: — Hand-grenade. Repeating fire-2rm. 

‘The vessel was launched originally from a sort of frame- Hunger. Retractor. 
work which they say was erected and made out of the wood of Harping-iron. Revolver. 

60 ships of 5 ranks of oars.”’ : Harpoon Ribadoquin. 

Way-shaft. (Stcam-engine.) A shaft in a lever-  Haversack. Rifle 
beam engine which actuates the slide-valve. See Helmet. Hiding. 

i 5 , : . Howitzer. Rocket 
LEVER-ENGINE. | Incendiary compounds. Rocket-harpoon. 

Way-wis'er. A somewhat fanciful name for the : Incendiary shell Round-shot. 

"748° " Ne )d a 
pedometer, perambulator, or ODOMETER. See the, Sigal ie tavonk 
latter. Junk-wad. Sabot. ” 

Weap’ons and Ac-cou’ter-ments. See un- : Koapsack. Saker. 
der the following heads : — | Ladle Salamander. 

Lancaster-gun. Sand-shot. 
Accelerator. Cartouch. Lance. Scabbard. 
Accouterments. Cartouch-box. Langrel. Scimeter. 
Air-gun. Cartridge. Lasso. Segment-shell. 
Ainmunition. Cartridge-bag. Leister. Shell. 
Angel-shot. Cartri lge-belt. ‘Level. Guo Shield. 
Arbualest. Cartridze-box. Light ball. Shot. 
Arnior. . Cartridge retractor. Limber Shot-cartridge. 
Anus. Casemute-gun. ' Linstock. Shot-gun. 
Arustrong-gun. Case-shot. i Lock-gun. Shot-pouch. 
Aryuebus, Catapult. Long-bow. Shrapnel. 
Arrow, Cavalot. Lubricator. Shunt-gun, 
Artillery. Centrifugal gun. Mace. Siege-gun. 
Aasvegni. Chain-shot. Madrier. Sight. Gun 
Back-sight. Charge. Maguzine-arm. Signal-rocket. 
Back-sword. Charger. Malkin. Sling. 
Ball. Chassepot-gun. Martel-de-fer. Slow-match. 
Bull-cartridge. Chuasis. Martin's shell. Slug. 
Ballista. Chronograph. Match. Small-arm. 
Ballistic pendulum. Chronoscope. Match-lock. Smoke-ball. 
Ball-screw. Cimeter. Merkin. Spear. 
Bar-shot. Claymore. Metallic cartridge. Spherical case-shat. 
Battcring-ram. Coehorn. Minie-ball. Sponge. 
Battery. Columbiad. Mitrailleur. Stanchion-gun. 
Battery-fofge. Combination fuse. | Morning-star. Steam-gun. 
Battery-gun. Congreve-rocket. Mortar. Stiletto. 
Battery- wagon. Cross-bar shot. Musket. Stock-fowler. 
Battle-axe. Cross-bow, Musketoon. Stretcher. . 
Bayonet. Cuirass. Muzzle-sight. Sumpit 
Bayonet-acabbard frog. Cuisse. ; - Nail-ball. Swab. 
Biibo. Culverin. Needle-gun Swivel-gun. 
Bill. Curtal-axe. Nipple. Sword. 
Bird-bolt. Cutlass. Onager. Tangent-scale 
Birding-piece. Dagger. Ordnance. Tape-primer 
Blank cartridge. Dahlgren-gun. Ordnance-operating. Thumbstall. 
Blow-pipe for blow-gun. Dart. Paixhan. Time-fuse. 
Blunderbuas. Dirk. Parrot-gun. Tinker. 
Boarding-pike. Double-barreled gun. Paas-box Tomahawk. 
Bolas. Double headed shot. Pendulum-hausse. Tompion. 
Bomb. Enfield rifle. Percussion cap. Torpedo. 
Bombard. Eprouvette. Percussion-fuse. Traverse-circle. 
Bomb-chest. Falchion. Percussion-shell. Tube. Priming 
Bomb for killing whales. Field-gun Petard. Tumbler-punch.. 
Bomb-lance. Fire-arm Pike. Twist: 
Bomb-shell. Fire-bal] Pistol. Vent-stopper. 
Boomerang. Fire-lock Pistol-carbine. Wad. 
Bow. Fish-gig. Pivot-gun. Wad-mill tilt. 
Bowie-knife. Flint. Pointing-wire. Wad-punch. 
Brake. Flint-lock. Poniard. Whip. 
Breech-loader. Flying-artillery. Port-fire. Whitworth-gun. 
Breech-sight. Foil. 7 Pot-gun. Wiper. 
Broadsword. Fowling-ptece. Powder-flask. Wire-cartridge 
Buckshot. Friction- primer. Powder-hose. Worm. 
Bridge-barrel. Friction-tube Primer. 
Bullet. Fuse. 
Bullet-mold. Fuse-lock. 
Bullet-zcrew. Fusil. 
Bullet-shell.. Gatling-guo 
Burrel-shot. Gauntlet. 
reaieag Gingal. 

ne-gun. Gis-arm. : 
Canister-shot. Glaret Gamp for Clapboarding. 
Cannon. Grape-shot. 
cee py plang Weath/er. (Nardical.) The side of the vessel’ 

Pp. Percussion Gun. exposed to the wind; in contradistinction to the- 
paris: ome lee or leeward side, which is away from the wind. 

arcass, un-ca ; . «ye ; 
Carronade > aatiea teh Weath’er- board. Lapping siding-boards for 
Carthoun QGun-barpoon. houses. 
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Weath’er—board’/ing Clamp. One for holding | Weath/er-proph’et. A hygrometer. Usually 

the board against the studding while nailing. The: certain mechanical results from the weight or flexure 

device is clamped to the corner ieaard or! of materials, due to dampness, are made to move a 

ne of the house, and the ad- | figure or pair of figures, — a man and a woman on a 

justable claw-arm supports one end of | poised arm, for instance, so that the former advances 
the board. from his porch in wet, the lady in dry weather. 


Weath’er-—board'ing Gage. One| _ In Fig. 7182, tho seed of a, geranium, which is found to coil 
for spacing and holding the boards at  Steelf up by the action of moisture, and uncoll when dry, is 
a gaged distance apart while bein ! connected with a shaft, upon which is balanced a delicate dimin- 

i | I g  utive umbrella, so that in moist weather the umbrella shall 
nalied. | be raised up over the head of a little figure of a man, to which 

the shaft is attached, and fall down to a horizontal position 
when the weather is dry. See also HrGRomErER. 


Weath’er-strip. A pliable piece of rubber, for 
instance, which closes accurately the space between 


Fig. 7130. 


The fixed dog takes under the edge of a 
board, and the spring-dog is depressed by a 
lever to engage the face of a board below and | 
give support to a board above 


Fig. (131 is not for holding, but is for mak- 
ing the scribe-mark for the lower edge of the 
next board. The adjustable scribe is used for 
marking the weather-boarding. The slide-gage | 
is used for spacing, is set to the scale, and is 


a knob atthe end. The spur is used to denote | 
the place for the next gage-nail. 

Weath'er-board’ing Saw. A ma.- | 
chine for cutting logs into feather-edge 
boards for weather-boarding. 


It is a circular saw which cuts kerfs the 
length of the log from the bark toward the heart the depth | 
being that required for the width of the boards, after which | 


Fig. 71381. 


KI 


- | 
ne 


Scribe- Hook for Weather- Boarding. 


another rank of boards is cut off, if the size of the log permit. 
See “ Holtaapffel,’’ 11. 797, Fig. 790. 


Weath/er-cock. A vane, turned by the wind 
to show the direction thereof. 


A brazen triton holding a rod in his hands was a common 
figure in Greece and 
Rome. In Constantino- 
ple, a female figure was 
placed on the suinmit of 
a brazen obelisk, and 
turned by the impulse of 
the wind; it was called 
the Aandmaid of the 
winds. An anemoscope 
near the Appian Way had a 
@ round table of stone divided 
and inscribed with the names | 
of the twelve winds. The cock | 
became a favorite form of vane, as 
an emblem of vigilance, and hence 
the name teeathercock. 


Weath’er-glass. An in- 
strument for indicating com- 
ing changes in the weather. 


m A barometer, or a hAygrometer. 

One acta by the varying wert of 
the atmosphere ; the latter by 
changes in its wetness. 

The sympiesometer {is a form of 
barometer. 

“Walked to Greatorex’s,and have 
bespoke a weather-zlasse of him.”’ 
— Pxpys’s Diary, 1662. 


Fig. 7132. 


| 


at which the sails of a wind- 
mill are sect. 


Weather- Prophet. 


Weath'er-ing. The angle | 


the shut door and the threshold. 
Or-a jointed piece which lifts clear when the door 
is opened, and shuts tightly down when 


adjusted by a longitudinal sacrew-rod turned by ‘the door is closed. 
In Fig. 7138, a flexible atrip, attached to the 


bottom of the door, occupies, when the door is 
closed, a metallic trough which carries the water 


away. ; 

In Fig. 7134, the leaf is attached by an elastic 
strip to the cleat on the door. 
tion admits of the depreasion of the leaf, and, by 


Fig. 7183 


Weather- Strip. 


open. 


The hinging por- 


Fig. 7134. 
SS333 
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Weather-Strip 


_its resiliency, acts as a spring to rajse it when the door Is 


Weath’er-tiling. That placed in vertical po- 


sition.on the side of a 
house. 

Weav'ing. See 
Loom. ° 

Fig. 7135 is from an 
illuminated MS. of the 
‘*Boccace des Nobles 
Femmes,” and illus- 
trates the story of 
Cyrille, the wife of 
King Tarquin. One 
lady cards the wool, 
another spins it, using 
a distaff and whorl ; 
the queen weaves. 


See under the following <A Queen and her Maids at Work. 


heads : — 


Abb. 

Bar-loom. 
Barrel-loom. 
Baskct-weaving loom. 
Batten. 

Bead loom. 

Beam. 

Beaming. 
Belting-weaving loom. 
Bier. 

Blind-weaving loom. 
Bobbin for shuttle. 
Bottle-case loom. 
Braiding-machine. * 
Brusse!s-carpet loom. 
Button-loom, 

Caam., 

Card. 

Carpet-loom. 

vase. 


| 
Chain. 
Circular loom. 


Circular shuttle-box loom. 
Com pass-board. 
Corded-fabric loom. 
Cording. 
Counterpane-loom. 
Couper. 

Crinoline-loom. 
Cross-weaving loom. 
Cross-shed. 
Curvilinear-weaving loom. 
Cut-piled fabric-loom. 
Cut-mark. 

Cuttee. 

Damask-loom. 
Double-cloth loom. 
Double-piled fabric-loom. 
Draft. 

Drawing-in. 

Draw-loom. 

Driver. 

Drop-box. ; 
Elastic-fabric loom. 


Electric loom. 

End. 

Fell. 

Figured-fabric loom. 
Figure-weaving. 
Filling. 

Flaw 


Floating. 
Flushing. 
Fly-shuttle. 
Fringe-loom. 
Gauze-loom. 
Waircloth-loom. 
Hand-loom 
Harness. 
Harness-motion. 
Heald. 

Heck. 
Hieck-box. 
Heddle. 
Horsehair-loom. 
Hose-loom, 
Ingrain-carpet loom. 
Jacquard-loom. 


Loom-card. 
Loom-harness. 
Loom-shuttle. 
Mail. 

Matting-loom. 
Metallic-tissue loom. 
Narrow-fabric loom. 
Palmleaf loom. 
Pattern-box. 
Pattern-card. 
Pattern-chain. 
Pattern-cy linder. 
Picker. 

Picker-staff 
Picking-peg. 
Piled-fabric loom, 
Pile-weaving. 
Pile-wire. 

Pirn. 


Positive-motion loom. 


1. Woven fabric. : 
2. a. The plate, or its equivalent, in a beam or 
Fig 7133. irder which connects the upper and 

eu iby flat plates or laterally extend- 
ing portions (2, Fig. 7136). 


Web. 


WER. 


Power-loom. 
Race 


Raddle. 
Ravel. 
Reed 


Ribbon-loom. 
Rocking-tree. 
Satin-loom. 
Scarf-loom. . 
Shaped-fabric loom. 
Shawl-loom. 
Shed. 

Shell. 

Shoot. 

Shot. 

Shuttle. 
Shuttle-box. 
Shuttle-check. 
Shuttle-winder. 
Sieve-cloth loom. 
Silk-loom. 
Simblot. 

Simple. 

Sley. 

Split. 
Stop-motion. 
Straw-fabric loom. 
Stripe. 
Swivel-loom. 
Sword. 

Table. 

Take-up. 

Tanty. 

Temple. 
Templet. 

Terry -fabric. 
Thrum. 

Travers. 

Trevat. 
Tubular-fabrie loom. 
Twill. 

Twist. 


Two or three ply carpet-loom. 


Velvet-loom. 
Warp 
Warp-beam. 
Warp.dresser. 
Warping-jack. 
Warping-mill. 
Weft. 


Weft-fork. 
Weft-hook. 
Wire-weaving loom. 
Woot. 
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WEB PRINTING-MACHINE. 


a key consists of the web and the wards. The lat- 
ter are the slots which are traversed by the wards of 
the lock as the key turns. See Key, 

Web’bing. (Saddlery.) 1. Canvas employed in 
the lining of a saddle. 

2. A woven band of cotton or flax, generally 
striped, and used for reins, girths, straining-pieces 
of saddles, surcingles, bed-bottoms, etc. 

Web Print/ing-ma-chine’. A _printing-ma- 
chine which takes its paper from the web or roll. 

The web-press is a late improvement, and bids fair 
to supersede all others for large editions and long 
numbers where great nicety is not required. It is 
not yet expected that for fine book-work and cuts it 
will supersede the flat-bed presses. 


porene et press is described and illustrated at page 1667, 
ig. ' 
The Bullock press at page 1667, Figs. 3642, 3643. 

The “ Victory,” page 1797, Fig. 3951. 

The Campbell is running on a Jersey City newspaper, but is 
not illustrated in this book, not having been received in time. 

In the Hoe web perfecting-press (Fig. 4137), the paper is printed 
from a roll containing a length of over four miles and a half, — 
equal to 10,000 papers. The machine has three pairs of cylin- 
ders geared together. A roll, having been previously damped, 
ia litted into place by a small crane, and the paper from it 
passes between the first pair of cylinders, the circumferences of 
each of which are just equal to the required length of the sheet. 
One of these cylinders has its periphery covered with stereo- 
type plates of the matter to be printed, and is supplied in the 
usual manner with an ink fountain and distributing rollers, 
which, as the cylinder revolves, apply the ink to the stereotype 
form. The other cylinder is covered with blanket, and as they 
revolve together with the paper between them they print its first 
side. The paper then passes on between the second pair of cyl- 
inders, and presents its blank side to the sterédty pe plates of the 
second type cylinder. The paper then passes onward to the cut- 
ting-cylinders, on the periphery of one of which is a projecting 
knife, that, as they revolve, enters into a narrow groove in the op- 
posite cylinder, and thus at each revolution severs a sheet froin 
the roll. These sheets are successively conveyed by two series of 
endless tapes toa revolving cylinder, which retaina them until six 
(orany desired number) are collected upon it, when they are de- 
livered in a body to the sheet-flyer. A circular cutter cuts the 
double sheets into single copies. A counter is attached which 
shows the nuniber of sheets printed. The machine occupies a 
space of about 20 feet long, 6 feet wide, and 7 feet high. 

These machines bave a reputation on both sides of the At- 
lantic, being used by the London ‘‘ Lioyd's News,’ ‘* Standard,”’ 
and ‘' Telegraph,’’ while several of them afe now used in news- 
paper offices in the United States. 

The latest form of this press was exhibited in the Machinery 
Hall, Centennial grounds, having an automutic folding attach- 
ment and deliveries on each of four banks, at the rate of 7,500 
| each, a total of 30,000 per hour of the Philadelphia ‘ Times,”’ 
- equal to 15,000 of a paper of the size of the New York ‘ Trib- 

une,’’ for instance. 
| Fig. 7138 illustrates a web perfecting-press, made at Augs- 


6. The corresponding portion, between i burg The paper passes first through damping-rollers, adjust- 
the fread and foot ofa railway-rail (3). | able to give any required degree of wetness, then through ad- 
ie 4 3. That Raat of a car-wheel] justable tension-rollers a the Hae pl one eres which is the 
ae Vik obey : | lowest in the vertical series of four, seen in the cut; the two 

. eae oe s between the hub and ' central ones are the impression-cylinders, and the upper one 
Z 3 : the ke Q). i the second ty pe-cylinder. 
S: 4. The blade of a saw. 
5. (Vehicle.) 


Fig. 7137. 


Receiving an im- 
pression between 
the lower type 


Car -Wheel. 


| pi Stout bands of a m and impression 
textile fabric, used as straps Lo ye! A: cylinders, itisear- 
limit the extension of the hood. “ae apwend and 
P . "opp acKWwaru, and, 
See also WEBBING. . i. pasting ‘forward 
6. (Anvil.) That portion of E between the up- 
an ordin ry per type and im- 
1] whieh is : Gk Se pression cylin- 
anvil whi ‘ = SS ee es tae Ae ders, is printed 
of reduced 5178 . ~ = 3s 
below the 


head, and from 
which the di- 
vergent horns 
proceed, E: — . —_ 
7. The arm == ii, oe 
of a crank, ~ =i ES . 
connecting 
the shaft and =~ < 3 —— —— 
the wrist (4). sip oS \ paléans SSS 
8. The hit of 


Hoe’s Web Perfecting Printing- Machine. 


WEB-SAW. 


on the other side. These four cylinders are all exactly of 
the same size, producing a perfect register. The paper now 
passes horizontally forward to the cutting-cylinders, waich are 


on the same level as the two upper printing-cylinders, and of 
Fig. 7138. 


the same diameter, their cir- 
cumferences being exactly equal 
to the length of the sheet; a 
knife on one fitting a corre- 
sponding groove in the other 
severs the sheet, which is then 
carried upward by the tapes to 
the delivery-apparatus. The 
speed of each sheet is acceler- 
ated at this point, so as to pre- 
Serve a certain interval be- 


\ 


to be found among car-wheels. The term is applied 
in contradistinction to one with spokes. Clock and 
watch wheels are cast or stamped with webs and then 
crossed out ; the web being perforated and filed till 
it assumes the form of a cross, having four spokes. 
Wed'ding-knot. (Nawtical.) A 
tie for uniting the looped ends of two 


ropes. 
cd, the join. 
e, the fastening. 
Wedge. The uses of wedges for split- 


Fig. 7139. 


Fig. 7140. 


Wedding- Knot. Wrist- Box and Wedges. 


ting timber or stone, for driving up tenons or the 
parts of scarf-joints, are familiar, and are noticed in 
their connection with these and other operations. 


The iron wedge is the cugnus of the Middle Ages. The an- 
cient wedges were of holm, laurel, or elm. A Roman 
found in Wales had a square perforation through which a 
a was thrust to hold it, while it was being driven by a 
maul. 
oa mining-wedge is known as a gad. See Fig. 2140, page 


Wedges for some purposes are made by machinery. See 
patents 121,264 and 119 306 of 1871. 

Some machines for splitting firewood have a gang of wedges. 

The invention of the wedge is ascribed by the Greeks to 
Deedalus of Athens, about 1240 8. c. Its character, however, 
is such that it ia futile to attempt to date the time at which a 
tapering block was first driven into a cavity to split open a 
fissure. The largest of the Pyramids were built several hun- 
dred years before Daedalus, and perhaps about the time of 
Cecrops. The size of the blocks makes it certain that at some 
time in the quarrying, transportation, and depositing in place, 
the wedge and lever were freely used. 
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tween them. The delivery is to the right and left aiternately. 
An index registers the number of copies printed as they are 
cut off. 


WEDGE-PRESS. 


The Campbell perfecting-press is also a two-im and 
two-printing roller-machine, 
with automatic folder. 
Web-saw. A saw 
strained between points 
or holders; a frame-saw. 
Web-wheel. A 
wheel in which the hub 
and rim are connected 
by a web or plate, which 
is sometimes intact and 
sometimes perforated. 
Specimens of each are 


, ests 
een teltere 


> 
"ORS rem = a tigen /, 
Sk ee ae 


< 
~ 


ee: Augsburg (German) Web Printing- Press. 


Fig. 7140 illustrates the use of a wedge for Genwaig ey the 
box by which a shaft is secured to a crank, and for similar pur- 

. The bearing in each half of the box is oy made 
to constitute rather less than half a semicircle. The two 
halves do not meet, but one is advanced toward the other by 
turning a screw which acts on the wedge as the bearings become 
worn. 


Wedge-cut’ter. A form of cutting-pliers used 
by dentists for cutting wooden wedges by which 
teeth are pried apart. 

Wedge-press. A form of press, more used in 
Europe and formerly than now, for expressing oil 
from crushed seeds, such as those of flax, nuts, poppy, 
hemp, olive, almond, mustard, sunflower, rape, colza, 
castor, cocoa, cotton, etc., etc. 


A screw-press has been substituted for the wedge-press in the 
expression of some of the above oils, but the great ence 
now is upon the hydraulic press, which is more convenient, 
compact (according to duty performed), and powerful than any 
other press. . 

In the wedge-press, the hair-bags } containing the crushed 
seeds are placed between perforated iron cheek-plates, which 
allow the expressed oil to escape downward to the cistern below, 
whence it passes off by an opening. The space between the 
bags and their en- 
veloping plates is 
occu by blocks 
and wedges. The 
tightening-wedge w 
is driven by a maul f 
or @ vertical stamp- |) [. 
er, operated by a if 
wiper-wheel, and is |; 
considered to be |7- 
tight enough when j;) © 
the stamper makes |i 
three rebounds from |; © 
it, after a blow. 
Time being allowed 
for the oil to exude, 
the wedges and 
blocks are loosened 
by blows upon the inverted wedge i. The bags being remored, 
others are substituted, and the contents of the bags which 
have been subjected to pressure are removed for farther treat- 
ment. 

If it be the first time they have been subjected to pressure, 
the oil is cold-drawn and of the best quality. The meal is 
then subjected to the action of stampers, and another body of 
oil, the second quality, is expressed therefrom. The magma is 


Fig. 7141. 
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WEDGING. 
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WEIGHT. 


then heated, and a third quality expressed. An inferior quality 
may be obtained after boiling the ground cake in water. After 
the third expression, the cake is suitable for cattle feed. After 
the fourth, it is used for manure. 

See Perkins’s patent, August 30, 1882. 

Wedg/ing. (Poltery.) The process of dividing a 
lump of clay and dashing the parts together in a 
direction different from its former contact. It brings 
the mass to a homogeneous condition, develops plas- 
ticity, and expels air-bubbles. 

Wedg’wood-ware. (Pollery.) A _ kind of 
senii-vitrified ware without a superficial glaze, and 
named after the inventor, Josiah Wedgwood. See 
POTTERY. 

Several other kinds were introduced by Wedgwood. 

1. Queens-ware or cream-colored ware, made by combining 
metallic oxides with pipe-clay and sand. 

2. Terra-cotta ; a ware in imitation of porphyry, granite, and 
other kinds of hard stone. 

3. Basalt; a very hard black ware. 

4. Porcelain-biscuit ; differing from the above chiefly in being 
of a white color. 

5. Bamboo-ware ; a kind of cane-colored biscuit. 

6. Jasper; a delicate white biscuit, suitable for cameos and 
statuettes. 


Weed'ing-hoe. See Hoe. 


Weft. The jilling or woof of a web ; running 
from selvage to selvage. Also known as the shoot, 
or dram. 


Weft-fork. (/Vecaving.) a. One used in cer- 
tain kinds of looms where the filling is laid in, one 
piece ata time. See SLAT-WEAVING Loom. 

b. An arrangement for stopping the loom if the 
weft-thread should break or fail. The original stop- 
notion. 

It was invented by James Bullough. English pat- 
ent enrolled July 14, 1841. 


‘*In the end of the reed three or more wires are inserted, 
and when the stay moves the reed forward to beat up the weft, 
the forks of an elbow-forked lever enter between these wires, 
and, being pressed against the weft, are forced back a little, 
thereby raising the hooked end of the lever, which is the heavi- 
er. But when the weft-thread fails, the forks project through 
the wires, and the hooked end of the lever falls by its own 
weight, and is caught by another hook, formed in the seg- 
mental head-piece of a vibrating lever and drawn back. By 
this movement a horizontal lever is made to strike the knock- 
ing-off rod, which shifts the belt from the fast to the loose 
pulley, and lifts the click of the taking-up apparatus out of the 
teeth of its ratchet-wheel.”’ 


Fig. 7142. 


Cotton- Weigher’s Beams. 


Weft-hook. (Weaving.) One for drawing in 
the filling in the case of slat-weaving looms and 
some forms of narrow-ware and ribbon looms. 

Weel. A trap-basket to catch fish. Weal. 

Weigh-beam. Fig. 7142 shows one of Fair- 
banks’s weigh-beams, sien for cotton-bales or bar- 
rels, but by suspending a suitable cradle, pig-iron, 
hams, or = hes er merchandise may be weighed. 

Weigh-board. (Mining.) Clay intersecting the 
vein. 

Weigh-bridge. A scale for weighing loaded 


vehicles, 


ey 


En 


Weigh’/ing-scale. A contrivance for ascertain- 
ing the weight of an object. Considered under Bat- 
ANCE; DYNAMOMETER ; SCALE; etc. 

The compound lever weighing-scale was invented 
by Thaddeus and Erastus Fairbanks of St. Johns- 
bury, Vt., who obtained their first patent for the 
same, June 13, 1831. 

The first scale described in the patent asa ** ma- 
chine for weighing heavy bodies ” was a compara- 
tively small affair, and was designed for a special 
emergency. The farmers of Vermont, whither the 
brothers Fairbanks had removed from Massachusetts, 
in 1815, and commenced the manufacture of stoves 
and plows, had engaged largely in the culture of 
hemp, and found the ordinary haga eke a somewhat 
inconvenient means of weighing. From this special 
machine the whole business has grown. They now 
manufacture 400 different sizes and modifications, 
a few of which are shown on Plate LXXIII. The 
usual run of the modification in a given line may be 


judged from the following partial hst :— 


Kinds. Varieties. 
Railway-track scales. .......6600-ceeeeseeeeeers . 
Hog, depot, and stock.......ecccccccccces TITT Tee) 
General-use platform-scales ..........-4+ neWeaaws 80 
Grocer’s and counter use........ beh ebeReCebekhe 100 
Druggist’s and prescription ............++s+e0e0- . 24 
Gold and coin............ CR wR ONES BA KERR YES 18 
Weighmaster’s beam’. ........0..cceeeeeeececees 47 
oe reer re rier rrr er ree 7 


The factory now a 500 men inside, and several hundred 
outside ; making 50,000 scales annually. 

Accuracy must always be the greatest merit of ascale. If it 
break down under its bearings it is no scale at all; if it fail to 
act promptly with the addition or subtraction of a relatively 
small weight when nearly empty, or when loaded nearly to its 
capacity, it fails in quality; just as a watch fails in the test for 
tsochronism when it runs relatively faster or slower when 
just wound up or nearly run down. The difference of a very 
small fraction of a grain is quite sufficient to affect the assayer's 
scale ; the addition of a bucket of water will throw out of poise 
the beam of the 300-ton canal-Fairbanks-boat scale. 

The test for position in watches has its parallel also in the 
test of platform-scales, in which large masses of metal are placed 
alternately on the different corners of the platform. 

They are sold all over the world and adapted to the standards 
of all nations, being marked with the peculiar sign of each. 
eS pennens Fairbanks received the Order of Francis Joseph 
in 187 

The essential points in the Fairbanks scales are: 1. The 
conveyance of a precisely known, often very small fraction of 
the weight of the commodity to the graduated beam, this being 
ata point of easy inspection. 2. The broad open platform, at 
the level most convenient for the reception of commodities. 

The weight of the platform is distributed upon the shorter 
arms of a series of steelyard levers, whose longer ends are con- 
nected by an upright rod with a horizontal graduated beam 
with sliding and attachable weights. 

Some of the features once peculiar to this scale are now open 
to the world, the patents having expired; but it is understood 
that there are yet twenty-two living patents which protect 
special features. 

Emery’s scale of January 30, 1872, and subsequent patents, 
is an application of the hydrostatic principle, the platform rest- 
ing upon pistons in cylinders containing water ; a portion of 
the pressure is transferred by pipes to the graduated , the 
whole being the converse of the hydrostatic press, in which the 
pressure of a column of water of small area through a pipe is 
made to act beneath a piston in a cylinder of much greater rel- 
ative area. 

Emery’s testing-machine, made for the ‘‘ United States Com- 
mission for testing iron and steel,’ is constructed on the same 
principle, 

Weigh-shaft. The rocking shaft used in work- 
ing the slide-valves by the eccentric. 

eight. A piece (usually) of metal of known 
gravity and used with scales to determine the gravity 
of other bodies. 

The weights of ancient Egypt were often rings of metal or 
little images. The public hers are represented at their 
avocations in the pictures at bes. See Batance, Fig. 630, 
page 213. ; 

The Roman weights were of lead, stone, or bronze. Some were 
cubes, rings, disks, and some were shaped like the lower half 
of a pear. A pair of scales, a touchstone, a nest of weights 
inscribed with the names of Trajan, Constantius, and Chlorus, 
Engle uernres wooden case, were found in a Roman barrow in 
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Pirate LXXIII. SOME OF THE FORMS OF THE FAIRBANKS SCALES, See page 2753. 
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In England (1876) there are ten different systems of weights, 
most of which are established by law: — 

1. The grain, computed decimally, for scientific purposes. 

2. Troy weight. 

8. Troy ounce, with decimal multiplies and divisions, called 
bullion weight. 

4. Banker's weights for sovereigns. 

5. Apothecaries’ weight. 

6. Diamond weight and pearl weight, including the caraz. 

7. Avoirdupois weight. 

8. Weights for hay and straw. 

9. Wovl-weights; using as factors 2, 3, 7, 13, and their mul- 
tiples. 

10. Coal-weights, decimal numbers 1, .5, .2, .1, .05, .025. 

Besides these the gramme, etc., of French metric system, are 
used by many scientists. 

There are also ten different stones. 

A stone of wool at Darlington is 18 pounds. 

A stone of finz at Downpatrick is 24 pounds. 

A stone of tlax at Belfast is 163 pounds, and also 24} pounds. 

The hundred weight may mean 1), 112, or 120 pounds. 

A pound weight varies in the avoirdupois and the troy. 

Weights for small scales are nest, cup, ring, or disk. 

Weight’ed Lathe. One in which the rest is 
held down firmly on the shears by a suspended 
weight. 

Weighting. (Founding.) When the flasks in 
which a mold has been made cannot be held to- 
gether by coflers, glands, or clamps alone, the top 
part has to be held down by weights placed upon it, 
so as to enable it to resist the upward pressure of 
the metal. Every four inches perpendicular hight of 
liquid cast-iron exercises pressure of one pound on 
the square inch ; and when high ga¢es are used, con- 
siderable force is necessary to hold the boxes to- 
gether. 

Weight-nail. (Nautical.) A nail heavier than 
a dck-nail, and used for fastening buttons, cleats, 
etc. : 

Weight-rest. (Zathe.) One which is held 
steadily upon the shears by a weight suspended be- 
neath. 

Weir. 1. A dam across a stream to raise the 
level of the water above it. The water may be con- 
ducted to a mill, a sluice, or a tish-trap. 

In the fourteenth and fifteenth centuries and earlier, and 
indeed down to the present date, the mill-privileges on the 
streams of England have been improved at the expense of the 
eurrounding country, whose drainage has been impeded there- 


Weir. 


by. In 1351, in the reign of Edward ITI., a special commis- 
sion was issued to demolish all dams which impeded navigation, 
the act of Parliainent refusing to allow compensation for said 
deinolition. Seventy-six years afterward, under Henry VI, 
@ survey and comission was ordered for the same purpose, 
From that day to this the interests of the landholders and 
millers have been at variance, the latter being to some extent 
aidcd by the interests of the slack-water navigitors on many 
streains. Within a few years it was shown that on many 
gtreains in England the original sill of the factory over which 
the water flowed to the wheel is now buried 8 to 10 feet deep 
in the soil, and the head increased that much, minus the silt 
or filling in below which had hacked up the tail-water. The 
effect hax been to make marshes: ‘* villages,’ as one authority 


states, ‘having been thereby placed in a morase, their soil, 


once loose and dry, becoming saturated with water.’ 


Much engineering talent has been bestowed on weirs, and 
many noble examples are found on the American streams both 


East and West. 


2. An inclosure of stakes or nets, forming a fish- 


trap or pond. 


A (Fig. 7144), salmon-weir, No. 1, Penobscot River. 
@, great pound. e, shore. 
b, second pound J, direction of current. 
¢, fish-pound. &, course of fish. 
d, leader. 


Fig. 7144. 
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B, improved pound-net of Lake Erie. 
C, salnon-weir, No. 8, Penobscot River. 
a, great pound. e, shore-line. 
6, second pound. vA direction of current. 
d, leader. 
Weir-table. A table by which the number of 
cubic feet of water per minute can be ascertained by 


means of weirs. 


The table indicates the number of cubic feet per minute for 
each inch in width, and from one to eighteen inches in depth. 
The water muat be set back to a dead level before it passes over 
the weir-board, and must have a clear discharge below the 
weir : — 
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Weld. The junction of metals by heating and 
hammering the parts. It differs from soldering and 
brazing in that no more fusible metal is made to 
form a bond of union between the parts. The 


| partial fusion of the parts may be assisted by a 


flux ; borax, for instance. 

Great pressure may make a perfect weld without 
applied heat. It is probable that heat is developed 
at the point of junction. 

Weld’/ed Tube. A gas or water pipe made of a 
skelp bent to a circular form, raised to a welding- 
heat in an appropriate furnace, and as it leaves, al- 


| most at the to of fusion, it is dragged by the 


chain of a draw-bench through a pair of bell- 
mouthed jaws. These are opened at the moment of 
introducing the end of the skelp, which is welded 
without the agency of a mandrel. 

They are made from six inches, internal diameter, 
and 4 to @ inch thick, to 3 inch diameter with yy 
inch bore. See TuBE. 

Weld/ing. The process of uniting two pieces 
of a fusible material together by hammering or b 
compression while softened by heat. This process is 


WELDING. 
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applicable to but few of the metals, iron, fortunately, 
being pre-eminent among these. 

Platinum also possesses this eases which is 
availed of in forming the granules, in which it is 
received from its sources of production, into masses 
of sufficient size to be practically useful in the arts. 
Horn, tortoise-shell, and a few other substances may 
also be joined by welding. 

By far the most common and useful application of the pro- 
cess is, however, in uniting iron to iron or to steel. 

This is, except in special cases, effected under the hammer, 
and at a particular degree of heat just above whiteness, known 
as the welding heat, when iron begins to emit vivid s 

The welding temperature of steel is, on account of its greater 
fusibility, considerably less than that of iron. 

The process, technically called shutting together or shutting 
up is effected where the ends of two pieces of moderate size are 
to be joined, by bringing the ends of each piece to about a 
white or working heat, upsetting the ends to thicken them, 


Fig. 7145. 


Welding. 


forming a widely stepped scarf (a, Fig. 7145), and n placing 
them in the forge until each is at the point of ignition; a little 
sand is then sprinkled over each, which fuses and spreads, serv- 
ing to prevent oxidation of the surfaces. 

The smith and his assistant each take a piece, and, striking 
them across the anvil to remove any loose cinders, place the ends 
together as at 6, when the smith with the hand-hammer sticks 
them together, and, the helper joining in with his or: the 
two finish the operation and smooth down the work. This re- 
quires to be done with rapidity, ‘‘ striking while the iron is 
hot.’’ The smith afterward jumps the end of the rod upon the 
anvil, partly to test the soundness of the work ; but principally 
to enlarge the part should it have become reduced below the 
general size. 

In very heavy works the welding is principally accomplished 
within the fire, the two parts being previously prepared in the 
form of the tongue or split-joint c, or the but-joint d. When 
at the proper heat, they are jumped together endways, while 
suspended from the crane, afterward struck on the ends with 
sledze-hammers, and, the heat being maintained, the work is 
withdrawn from the fire and finished on the anvil. The but- 

int is frequently strengthened, as in the case of large shafts, 

y stick-in pieces, dowels, or charlins, which are heated at an- 
other fire and inserted into notches cut in three or four sides 
- the joint, the whole being well hammered at the welding 
eat. 

When two bars are required to form a T-joint, the trans- 
verse piece is thinned down as at d; for an angle or corner the 
form ¢ may be adopted; but /, in which each part is cut off ob- 
liquely, is preferable. In most cases where two separate bars 
are to be joined, the metal should be first upset and then set 
down in ridges upon the edge of the anvil, or with a set- 
hammer, as the plain chamfered or sloping surfaces are liable 
to slide asunder when struck by the hammer. When a T-joint 
is made of square or thick iron, the one piece is upset and 
molded with the fuller, much in the form of the letter; it is 
then welded against the flat side of the bar; such works are 
sometimes welded with dowel or tenon joints. 

The conical sockets of chisels, anda variety of other imple- 
ments, are formed from bars of flat iron, which is spread out 
sideways by the hammer, and then bent (/) within a semi- 
circular bottom tool, after which the sockets are still more 
curled up by blows on the edges and finished (g) upon a taper- 
ing mandrel, 80 that the two edges somewhat overlap at the 
mouth of the socket, and meet pretty uniformly for the re- 
mainder of the length; an inch or more at the mouth only is 
usually welded, but sometimes the whole length. 

For the method of making and welding guo-barrels and 
wrought-iron tubing, see GUN-BARREL; TuBiNG; WRouGuHt- 
IRON. 


Lessee 
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WELDING-MACHINE. 
| 2. Borax, 5 pounds; sal-ammoniac, ] pound; prussiate of 
| potash, 4 pound; rosin, 4 pound; alcohol, pint ; water,4 


pint; iron-filing, 4 pound. Melt them in an iron pot, over a 
| gentle fire; allow the compound to boil fora few minutes, until 
it becomes dry and charred ; then pulverize. 

_ 8. A Belgian patented composition consists of fron-fi ly 
| 1,000 ; borax, ; balsam copavia, or other resinous oil, 50; 
sal-ammoviac, 75. They are mixed, heated, and pulverized. 
4 Borax, 15; sal-ammoniac, 2; prussiate of potash,2 Dis- 
solved in water, which is gradually evaporated at a low tempera- 


ture. 

| §. Schierloh’s patent. Calcined borax, mixed with wrought- 
| iron, reduced by grinding or other means to particles a little 
| larger than coarse filings. Applicable for steel-facing rails and 
| other large welds. 

6. ‘‘ Antimonoid.”?” A German welding-powder, composed of 
_iron-turnings, 4; borax, 3; borate of iron, 2; water, 1. 

Mr. Rust, Bavarian inspector of salt-works, writes to 
_Dingler’s ‘“‘ Polytechnic Journal,” that he succeeds perfectly 
_in welding copper by using the phosphate of soda and am- 
_moniac, or, what is cheaper, a mixture of 1 part phosphate of 
_soda and 2 parts boracie acid. The welding-powder should be 

strewn on the surface of the copper, at a red heat; the pieces 
are then heated up to a full cherry red, or yellow heat, and 
| brought immediately under the hammer. Great care must be 
| taken that no charcoal or other solid carbon come in contact 
with the points to be welded, causing the production of a 
phosphide of copper, which would effectually prevent a weld. 
On account of the softness of the copper at its welding point, 
| less force must be exerted in uniting the two by means of the 
hammer. 
| W. B. Adams (English) welds by making a close joint to the 
parts and heating by jets of gas and air supplied under press- 
ure. 
| The welding of horn Fig. 7146. 
| or tortoise-shell is per- 
| formed by lapping the 
two pieces upon each 
other, and then press- 
ing them together be- 
| tween two plates of 
| hot iron. The heat of 


Welding- Machine. 


the iron is prevented from injuring the shell a interposition 
of a wet linen cloth, and by immersing the whole in hot water. 


Weld/ing-ma-chine’. One for uniting the edges 
of plates previously bent, so as to lap within a cham- 
ber when they are exposed to a gas-flaine, and from 
which they pass to the rolls or hammer which com- 
pletes the joint. 

In Fig. 7146, A is a sectional and Ban end view of a machine 


| for welding plates, patented by W. 8. Sutherland of Liverpool, 
England. It consists of carriage a, on which the tube 6 to be 


! 
| 
' 
| 
} 
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Borax, either alone or mixed with other substances, is fre- welded is placed, supported on rollers eo. The furnace c is of 
quently employed in place of sand, particularly when steel is peculiar construction, carried by the arm @, which, in the ex- 


to be welded. 
recommended : — 
1. Borax, 10; sal-ammoniac, 1. Pound or 


when cool, pulverize for use. 


A variety of these compositions have been ample, also carries the adjustable anvil ¢; d! is an air supply- 


| pipe. Above the anvil is the hammer /, worked by an eccen 


nd together, on the shaft g, the eccentric being driven by a band & on a 
and melt them into aclear liquid. Pour the liquid out, and, 


| pulley 7. In some cases the furnace is ca by chains, so 
| as to be raised and lowered easily. There is an arrangement for 
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WELL-BORING JAR. 


Renee nn eG 


adjusting the hammer to suit various thicknesses of plates. The , in the mortar were: pure sand, 5; lime,2 parts. The flints 
edges to be welded are heated in the furnace, and the tube is | were combined in the mags, lining the sides and bottom of the 


then run under the hammer and partially revolved, to bring 
the joint directly between the hammer and anvil 


Weld'ing-swage. <A block or fulling-tool for 
assisting the closure of a welded joint. See SwWAGE. 

Well. 1. A shaft dug or bored in the ground to 
obtain water. Lately, some of the deepest have been 
in search of brine and oil. See ARTESIAN WELL. 


The wells of Beersheba, dug by Abraham and re-dug by 
Isaac, are yet in existence. There are two large ones and five 
smaller ones, The larger of the two is 124 feet across, and 444 
feet to the water. The curbstones of the wells, around the 
mouth, are worn into deep furrows by the ropes of centuries. 
The remains of a town are in the neighborhood, but no habita- 
tions, xhrubs, or trees. The generations of Abimelech, the 
sons of Samuel who “ turned aside after filthy lucre” and 
** took bribes,’ the idolaters of the time of Amos, the re- 


| 


4 


excavation. 

Contrary to some of the sugyestions of writers on this sub- 
ject, we do not suppose that dosing for water was practiced in 
the patriarchal times in the countries bordering on the Medi- 
terranean, but think it probable that they were dug and quar- 
ried, as the text of Genesis and the appearance of the ancient 
wells would indicate. 

The Chiuese mode of boring wellx has been practiced in that 
country from time immemorial, aud is thus described by the 
Abbe Imbert, a French missionary : — 

“There exist in the province of Ou-Tong-Kiao many thou- 
rand wells, in a space of ten leagues long by five bruad. Each 


' well costs about one thousand and some hundred taels (the tael 


is worth 6s. 3d). These wells are from 1,500 to 1,800 feet deep, 
and of a diameter of from 5 to 6 inches. 

‘*To bore thein, they commence by placing in the earth a 
wooden tube of 3 to 4 inches diameter, surmounted by a stone 
curb pierced by an oritice of 5 to 6 inches, Then a trepan, 


turned Jews under Nehemiah, the Christians of the time of , Weighing 300 or 400 pounde, fs allowed to play. A man, 


Jerome, have passed away, but have left these holes in the 
ground for an enduring record. 

Jacob‘a well at Sychar—the ancient Shechem — has been 
visited by travelers in all ages and his been minutely described. 
It is 9 feet in diameter, and 105 feet deep, nade entirely through 
rock. When visited by Maundrel it contained 1d fect of water 

The well of Joseph, at Cairo, is the most remarkable work of 
its kind on record. 

A (Fig. 7147) is a section of this 
well. Its age and the name of its 
designer are unknown; by the 
common people it is generally 
ascribed to the patriarch Joseph ; 
some formerly believed it to be the 
work of genii, while other suthori- 
ties attribute its construction to the 
Saladin of the Cruxades, whose real 
Dame was Yussu/, or Joseph; and 
still others toa vizier named Joseph, 
800 years ago. 

It is excavated In the solid rock, 
with a section of 18 x 24 feet to the 
depth of 165 feet, where an enlarged 
chamber 6 is formed, in which is 
cuta reservoir for the water brought 
up from below; from this point an- 
Other shaft, not in the same verti- 
cal line with the upper one, issunk 
toa farther depth of 130 feet, when 
a bed of gravel is reached, from 
which the water is obtained. The 
Whole depth is 297 feet. 

Water is raised from the lower 
well by means of a chain of potsa 
—the na ura of the Arabs (see 

Nori) -- operated by the power of 
horses or oxen turuing wheels with- 
in the chamber 6, and ia emptied 
foto the reservoir ¢, whence it is 
drawn up to the mouth of the well 
by a second chain of pots raised by 
animals at the surface. To enable 
the animals and their attendants to 
reach the chamber 6, a winding pas- 
suge dd, 6 feet 4 inches wide and 7 
feet 2 inches high, is cut in the 
rock, surrounding the well and sep- 
arated from it by a partition of 
about 6 inches in thickness left in the solid 
stone; this passage has so gentle a slope, 
. that persons mounted on asses or mules 
sometimes ride down it; it is faintly 
lighted by windows cut through the thin 
separating wall. Io the lower shaft,a puth 
is alan cut down to the bottom of the wa- 
ter, but as there is no partition between it 
and the well, its descent is dangerous to 
strangers. : 

Danaus, who came from Egypt about 
1475 B. c., may have introduced wella into 
Argos, but he is scarcely to be credited with 
the invention, as recorded by Pliny Abra- 
ham dug wells 1592 B.c., and the interview 
between his servant and Rebecca took place 
by a well of water about 1857 B. c. 

Water was scarce in Attica. Neighbors 
within 4 furlongs were allowed to come to 
the public wells if after digging 60 feet 
they failed to find water on their own prop- 

erties. They might fill at the public wella 
vessel of 6 gallons twice a day. 

The Roman wells were sicined, of walled, 
with concrete, to prevent filtration. The 
concrete was made of pure, rough sand, 
broken flint, and lime. The proportions 


Fig. 7147. 
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Well of Cairo. 
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’ tons. 
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mounted upon a scaffold, depresses a lever which raises the 
trypan 2 feet high, and lets it fall by its own weight; the trepan 
is attached to the lever by 8 cord of rattan, to which a strip of 
wood is fixed; a man seated near the cord seizes this strip at 
each elevation of the lever, and gives it a half-turn,so that the 
trepan, in falling, may take a different direction. The work- 
men are changed every six hours, and the work goes on night 
and day. They are sometimes three years in boring there wells 
to the depth necessary to reach the springs they are intended to 
attain.’ 

Sce ARTESIAN WELL. 

In Europe, the province of Artois has been noted for its 
bored wells since carly in the twelfth century, and one js shown 
at Lillers which is believed to have been bored in 1126. See 
ARTESIAN WELL. 

The arms of Modena, several hundreds of years back, were a 
pair of well-boring augers; and a professor of medicine of that 
city wrote, in 1601, a treatise on ‘physics,’ which explained 
the mode of boring for water. 

The first notice of boring in England was not for the pur- 
poses of a well, but to ascertain the solidity of the foundation 
of St. Paul's, a number of crypts and structures having suc- 
cessively stood upon the same spot, and it was difficult to 
determine how much of the slight eminence was débris and 
how much reliable for supporting the ponderous building Sir 
Christopher Wren designed to erect. 

Toward the end of the last century, the practice of boring 
was not uncommon jo England, and a number of artesian wells 
were obtained, one especially in London, which was dug and 
bored 260 feet. 

(ias from bored wells fs now used extensively in and near 
Pittsburgh, in heating furnaces, See also Gas, page 244. 

The Burus gus-well, on the Duffy farm, 35 miles from Pitts- 
burgh, emits 1,000,000 cubic feet of gas per hour, weighing 583 
The gus is C+ 86, or 80 per cent of carbon and 20 of 
hydrogen. The pressure of gas is 200 pounds to the square 
inch. The delivery of gas is 1,408 tons per day, or 1,126 tons 
carbon, 282 tons hydrogen, equal to 1,250 tons anthracite coal, 
or the charcoal made from 5,000 cords of wood; estimated to 
be equal to the woud obtained by clearing 125 acres of forest, 
Kufficient in sinelting iron ores to make 700 tons of pig-iron 
daily. See ‘* Galaxy,” January, 1876. 

One of the deepest, if not the very deepest, bore-bole which 
was ever aunk, is 24 miles south of Berlin, near the village of 
Sperenberg, where a small bill, composed of gypsum, crops 
out in the diluvial plave of Brandenburg. The presence of 
gypsum so near the capital caused the Prussian mining au- 
thorities to search there for rock-salt, and, in 1867, a bore-hole 
of 15g-inch diameter was begun at that place, in the gypsum 
rock itself. This rock was sunk through for 273} feet, when 
antrydrite or antrydric sulphate of lime was met with, which, 
however, after a depth of only 5 feet, gave place to rock-salt, 
which was struck quite pure ata depth of 284 feet from the sur- 
face. The bore-hole was continued, and at the end of 1868 it had 
reached 956 feet, and had still an inner diameter of 124 inches, 
after three sets of iron tubes had been inserted. Since the 
beginning of 1869 boring commenced with steam-power, and 
by the end of that year the bore-hole was sunk to 2,527 feet, 
by the end of 1870 to 3,479 feet, and in 1871 it was stopped at a 
depth of not less than 4,052 feet Rhenish, or 4,170 feet English, 
from the surface, which is the greatest depth that has ever yet 
been reached. The strata of rock-salt is 3,768 Rhenish feet. 


2. (Mining.) The lower part of a furnace, into 
which the water falls. 

8. (Nautical.) a. A boarded inclosure for the 
pump-stocks. 

b. A portion of a vessel’s hold open to the sea, for 
keeping live fish. 

4. A deep cavity in a building, occupied by the 
stairs. 

Well-bor'ing Jar. The jar, or slide-joint, is 
the invention of Oeuyenhausen. See Plate LXXIV. 
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TOOLS AND IMPLEMENTS FOR DRILLING AND PUMPING OIL OR ARTESIAN WELLS. 


(Gibbs and Sterrett, Corry and Titusville, Pa.) See page 2759, 


Pirate LXXIV. 


WELL-BORING TOOLS. 
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It consists of two parts abie to slide upon each other fora 
distance of about | foot, and so arranged that during the de- 
scent one becomes detached from the other. The upper part is 
balanced by the counterpoise. When the boring-tool is allowed 
to descend after it has been raised for the purpose of getting 
the blow, it will strike the bottom simply with a weight equal 
to that of the lower portion, and the upper portion will descend 
gently through the distance of 1 foot until it rests upon the 
collar. Should it be required to bore without percussion, the 
slide-joint is suppresxed, and a common rod substituted; in 
that case also the lighter and weaker rods are replaced by stout 
bars able to resist an effort of torsion. 

Well-bor'ing Tools. /Vell-rig is the termn ap- 
plied to the whole plané for well-boring, consisting 
of the derrick, its engine and operative parts, and the 
various tools, such as drills, reamers, sucker-rods, 
grabs, and adjusters ; its casing-pipes, pump-rods, 
valves, casing- heats, swivels, couplings, and wrenches. 

Plate LXXIV., opposite, shows a Gibbs and Ster- 
rett (Titusville and Corry, Pennsylvania) full rig, 
the names of the parts being attached to them for 
facility of reference. 

Well-buck’et El’e-va'tor. A common mode 
of elevating water is by reciprocating buckets, which 
are fastened to the ends of a chain ying over a 
wheel above in alternate directions. The empty one 
in descending forms a partial counterbalance for the 
ascending bucket of water. 

Fig. 7149 shows an arrangement by which the lip of the ele- 
vated bucket is engaged so us to tip the bucket and spill the 


Reciprocating Buckets. Bucket - Tipping Arrangement. 


contents into a trough, which has a discharge-spout on the out- 
side of the curb. 
An automatic reciprocation of two buckets having varying 
capacities when full and weights 
Fig. 7150. when empty was invented by Giro- 
: nimo Ferugio at Rome, in 1616. 
The bucket a is larger than the 
bucket 5, and consequently holds 
more, giving a the preponderance 
over 6 when full. When enpty, 
weighs more than a, being pur- 
posely weighted, giving 6 the pre- 
ponderance when it descends for 
another load from the cistern. The 
tank ¢ is constantly supplied with 
water, which as constantly eacapes 
by the spout {The water escaping 
from the cistern e into bucket a de- 


quantity of water in the bucket 5 to 
the elevated cistern 0. On the mid- 
dle hoop of the bucket 6 isan ear 
which catches the hook on the edge 
of the cistern o, so as to tilt the 
contents of the bucket into the cis- 
tern. The lower hoop of the bucket 
a has also an ear, which, at: the 
bottom of the descent, catches upon 


buckets being emptied, the prepon- 
derance of weight is in favor of 
b, which descends, rairing the 
bucket a to be again filled, and 


Ferugio's Water-Elerator. 
plunging itself in the cistern ¢ to receive another supply. 


The toothed wheel s engages a pinion ¢ to insure regularity 
of motion, by means of a tly-wheel on the pinion-shaft. When 
the fall of the bucket a js leas than the elevation of the bucket 
b, a wheel and axle m n are employed, with a corresponding de- 


presses the ame and raises asmalier | 


a hook and tilta its contents. The 


Well of Darés. 


' crease in the capacity of > in the proportion of the radfl of 
m 


n. 
At Darés, near Dieppe, the garrison was supplied with water 
from a deep well by means of buckets raised alternately by a 
| rope passing around a drum on a vertical axis rotated by 6 
| men, who each exerted a force of 25 pounds upon the ends of 
"the levers, and raised 13 cubic feet of water at a haul. 
The Anglo-Saxons used the chain and wheel; the pivoted 
| and weighted well-pole; two buckets on a chain with a wheel ; 
' buckets with iron hoops. See also SHADOOF ; Sweep; ete. 


| Well—drill. <A tool for boring wells. See WELL- 
BORING TOOLS ; ARTESIAN WELLS; etc. 

Well-hole. A hollow newel in a staircase. 

Well-pack/ing. A bag of flaxseed — known 
as a sced-bag — or some other material placed 
around a well-tube in an oil- 
well to isolate the oil-bearing 
strata from water above or 
below. 

Well-stair’case. A wind- 
ing staircase built around a hol- 
low newel. 

Well-tube. The 
driven- well, invented 
by Colonel Nelson W. 
Green, 76th Regiment 
New York Volunteers, 
at Cortland, N. Y., 
1862. Used by the Brit- 
ish army in Abyssinia. 
See TUBE-WELL 

Colonel E. L. Drake 
of New York, subse- 

uently of Titusville, 

a., drove his oil- 
tubes to the rock, af- 
ter which he bored. 
The practice of sink- 
ing fresh-water wells 
by this method has 
now become common 
in sections adapted to 
this mode. 


Fig. 7153 shows one in 
Seed- Bag. which the inner tube — 
which prevented the pas- 
sage of gravel orsand through the holes in the outer 
one while driving — is subsequently drawn up to 
expose the holes. 
Well-tube Fil'ter. 
driven-well tube to pe 
‘illustration (Fig. 7154) 
i by a coil of wire. 
In Fig. 7155, the tube is shod with a conical plug, 
and the lower portion is perforated and lined wi 
wire gause. Well 
| ‘Well-tube Point. An auger or spear 
| point at the bottom end of a perforated tube for a 
driven well (Fig. 7156). 
| ‘Welt. A strip forming an additional thickness 
| laid over a seam or joint, or placed in an angle to 


Fig. 7152. 
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A strainer on a 
back gravel. The 
as a strainer made 


WELT-CUTTER. 


Fig. 7154. strengthen it. Applied to a 
form of back-strip which cov- 
ers a flush joint. See Car- 
VEL-BUILD. 

A joint or fold. 

A border or edging. F 

2. (Shoemaking.) A strip > 
of leather around the shoe, ~ 
between the wpper and the 
sole. 

3. (Sheet-iron Work.) A 
strip riveted to two contigu- 
ous portions which form a 
but-joint. As contradistin- = 
guished from a dap or turned 
joint. =a 
4. (Knitting-machine.) A © 
flap of work (as a heel-piece) = 
disengaged laterally and knit- -— 
ted separately from the main — °: 
body, and subsequently joined 
thereto by re-engagement of 
loops or by hand-knitting. 

Welt-cut’ter. (Shoe- 
making.) A machine to cut 
the notches in the edge of the 
welt to permit it to be bent 
around and laid smoothly at the toe. 
The motion is by a treadle; this depresses the angu- 
lar cutter, which is again raised by a spring. 


Fig. 7156. 
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Welt-guide. (Sewing-machine.) An _ attach- 
ment for presenting the welt in the machine so as to 
be sewn by the needle to the other portion or por- 
tions of the boot or shoe. See SEWING-MACHINE 
ATTACHMENTS, G. W. Gregory, Boston, Mass. 

Welt-knife. (Shoemaking.) A knife used 
trim the welts of shoes and boots. 

Welt-ma-chine’. (Shoemaking.) A machine 
to cut leather, cloth, etc., into a series of parallel 
strips, to be used as welts in side-seaming. The 


to 


Welt - Cutter. 


material is passed into the machine irrespective of | 


its width, the end-knife separating the portion not 
cut into strips before it can be carried against the 
standard. 

-_ Welt-trim’mer. A cutting-tool for trimming 
the welts of shoes. The figure shows one composed 
of a beveled blade having a cutting edge, a guard, 
and a rasp on it, and provided with a shank and 
handle. 


Wet-dock. In contradistinction to dry-dock, 
in which a vessel is placed for repairs, the water 
being pumped out. 

A tidal or shipping-dock. 

In the basin the water is maintained at such a hight as to 
float the vessels therein at all times. The dock is connected by 
a lock with the navigable waters, and the gates maintain the 
level of water in the basin irrespective of the hight or fluctua- 
tions of the water outside. The operation of locking a vessel 
in or out, except at flood-tide, when the outside and inside 
levels may be the same, is similar to the process of locking 
canal-boats. See Lock-cANaL, 1341. 

The docks of Live are the most extensive in the world. 
The wet-docks are 37 in number, having an area of 167.517 
acres. The dry basins are 7 in number, with an area of 20 185 
acres. The whole dock-water space is 235 acres, on the Liver- 
pool side of the river. The graving docks are numerous, and 
the lineal yards of quay space amount to 19,195 yards. 

Most of the docks have their own entrances to the Mersey, 
and the whole chain of docks are connected independently of 
the river. They also have inland canal and railway connec- 
tions. 

The dock-water space of Birkenhead, on the opposite side of 
the Mersey, is 153 acres. 

The docks of London cover an area of 227 acres; 154 acres 
being on the Middlesex side, and the remainder on the Surrey 


The penny ah London is three times that of Liverpool, but 
the Thames spacious and convenient moorings, while the 
shipping of the Mersey is necessarily accommodated in docks. 

The moorings of the Thames afford berths for 461 veesels. 

The number of vessels passing in and out of Liverpool in 
1860 was 48,317; equal to 132 per day. 

The docks of Liverpool are inclosed spaces taken from the 
river Mersey, the area afterward dug out. 

The London docks are excavated in the land on both sides of 
the river. 

The Bristol docks are made by walls and locks, which arrest 
the water of the river Avon, a new cut being made for the 
river, and for the passage of vessels up and down. 

See list under Dock. 

Wet-press. (Paper-making.) The second press 
in which hand-made paper is compacted and partially 
| drained of its water. 

The sheets from the mold are laid in alternation with felt in 

the first press and subjected to pressure, 144 sheets of paper 
and the same of felt forming a post, which is the amount pressed 
at one time. 

When a second post is ready, the first is removed from the 

press, taken apart, and the sheets made into a compact pile 
| without the felts. Several of these piles are formed into one 
_ larger one which is placed in the wet-press for a final pressure. 
The sheets from the wet-press are dried in bunches across 
| strings, in the loft or drying-room. 
Wet’ting-ma-chine’. A machine for damping 
paper for printers’ use. 
hale-boat. A clinker-built boat, sharp at 
both ends, generally from 20 to 28 feet in length, 
and rather deep for its width ; it pulls four or six 
oars and is steered by an oar; the ends have a con- 
siderable sheer. 
Patent No. 73,484, of 1868, is for a whale-boat 


chock. 
Preferably called baleen, as the 


Whale’bone. 
term done is neither pertinent nor appropriate. 


A horny substance occurring in long, thin plates, fringed at 
the edges and acting as a strainer to detain the whale’s food 
when he ejects the water which he has swallowed with the 
meduse and small fry which constitute his food. The prin- 
cipal’ source of whalebone is the right whale, 80 called, the 
Balena mysticetus or australis. Some 300 of these plates are 
found in the mouth of an adult whale, and vary from 10 to 15 
| re = length. The baleen is prepared by boiling and dyeing 

ac 
Machines are made for cutting and splitting baleen. The fol- 
lowing patents may be iscoatel i— 


| No. 70.545 .....- 1867. No. 121,520 ...... 1871: 
91,047 ...... 1869. 145,589 ...... 1878. 
96.220 eeetere 1869. 145,770 see ee 1878. 
106,498 ...... 1871. | 


Patent 20,299 is for an artificial whalebone. 


WHALING-IMPLEMENTS. 


men were lucky enough to get it, it appeared at table late in the 
fifteenth century. 
London to purchase 100 pieces of whale for his table. 
found on the coast were perquisites of royalty; they were cut 
up and sent to the king’s kitchen in carts. Edward II. gave a 
reward of 20 shillings to three mariners who caught a whale 
near London Bridge. Those found on the banks of the Thames 
were claimed by the lord mayor, and added to the civic feast. 
Pieces of whale were often purchased in the thirteenth century 
for the table of the Countess of Leicester. England was sup- 
plied with this choice dainty by the fishermen of Normandy, 
who made it an article of commerce. The Normans had vari- 


ous ways of cooking it; sometimes it was roasted and brought | with wood, plaster, or cem- 


to the table on a spit, but the usual way was to boil it and serve 
it with peas. Epicures looked out for a slice from the tongue or 
the tail. The pus or sea-wolf was also highly esteemed, 
but, of all the blubber dainties, the porpoise was deemed the 
most savory. The Saxons called it sea-swine, and the ecclesi- 
astics of the Middle Ages porco-marino. Porpolses were pur- 
chased for the table of Henry III. in 1246. 
‘Whal'ing -im’ple-ments. See HaAkPoon ; 
BoMB-LANCE. 
Patents No. 3,290, of 1843, and 9,478, of 1852, 
are for machines for cutting blubber. 
No. 8,843, of 1852, is an electric whaling-appa- 
ratus. 
No. 35,476, of 1862, is for raising sunken whales. 
They have a disagreeable habit of sinking when the 
life is out of them, especially if the. harpoons or 
Jances have penetrated the carcass so that it col- 
lapses. 
Whang. Tough leather adapted for strings, 
thongs, belt-lacing, etc. It is of calf-hide commonly, 
but better still is the tanned hide of a dog, ground 
hog, or raccoon. 
arf. <A landing-place for cargoes. A quay or 

mole, 


Fig. 7159 is an elevation of a pier, wharf, and warehouse ; the 
per having an open way beneath it for the flow of the water, 


ng constructed on iron columns, and the wharf having a 
Fig. 7169. 


Hyde's Pier, Wharf, and Warehouses. 


cart-way around it to facilitate loading and unloading vessels, 
and the delivery of freight from the warehouse. 

Fig. 7160 shows the application of iron to pier and bulkhead 
work. The hollow piers of metallic tubular 
sections are so formed that each tube or sec- 


Fig. 7160. 


Seely’s Pier anil Rulichead. 


; 


2761 
Time has passed since the people of England reveled in whale tion is locked between two 


meat. The whale was, however, eaten by the Saxons, and, when | tubes or sections when ar- 


In 1246, Henry II]. directed the sheriff of form the pier of any desi 
Whales | shape, according to its loca- 


| place, are filled with cement, 


WHEAT-DRILL. 


Fig. 7161. 


ranged in lines or angles to 


tion. The tubes, when two 
or more sections are set in 


to exclude water. A cham- 
ber is formed partly in each 
tube, which, when two 
tubes are united, registers 
throughout the entire length 
of the tubes, and is filled 


ent, to prevent the 

of water between them when 
in position. Lateral open- 
ings, protected by glass, in 
the separate sections, admit 
light to rooms in the interior 
of the pier. 

Fig. 7161 is a sectional 
view of a retaining-wall em- 

loyed for wharves in some 
glish tidal harbors. The 
masonry is laid on a timber Sectional View of Retaining- Vall. 
platform, the front of which 
is protected by sheet piling. The face of the wall is curved, to 
permit vessels to lay closer alongside, and is protected by per- 
pendicular oaken fenders, se- 
cured by iron ties, Fig. 7162. 

Fig. (162 is a section of a 
wharf at Blackwall, London. OO 
The front is forn:ed by a series 
of iron piles 7 feet apart, backed 
by shorter sheeting-piles, and <“J-#5 
restr to pre series of piles 5 

artber in shore. The spaces ~FS 
over the shecting -plles are \NVG 
closed by iron plates bolted to \\ 
the main piles and to each i: 
other, and backed by a wall of 
concrete. 

Plate LX XV. is a view of the 
contemplated improvements on 
the river-front, New York City, 
salem Arata new system of piers 
and bulkheads. 


Wharf'ing. (Hydrau- 
lic Engincering.) A mode of facing sca-walls and 
embankments by means of driving upright planks in 
the manner of sheet-piles, the joints being backed 
by other planks, and the whole secured by land-ties 
and tightly driven earth in the rear. 

Wheat-drill. <A machine tor sowing wheat and 
other grain in rows. Each hoe in the series opens a 
furrow, and the grain is led in by a rubber tube, 
which conducts the seed from the hopper. 

The improved drills of the present day have hoppers attached 


for sowing grass-seed or fertilizers. and some bave arrange- 
ments for sowing grain or corn broadcast. 


Fig. 7168 is a perspective view of Mast's wheat-drill (Spring- 
field, 0.). Fig. 1164 shows the /force-feed wheel, one of which 


Section of Wharf at Blackwall, 
London. 


Fig. 7163 
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WHEAT-DRILL. 


is placed on the bottom of the hopper above each spout, to in- | 
Fig. 7164. 


sure the feed and not depend upon 
the gravity of the grain. The feed is 
regulated from 4 bushel of wheat to 
3 bushels of oats, without change of 
>» gears, by means of an adjustable 
'» rotary disk in the feed-cup, so ar- 
ranged that all the feeders are set at 
once by merely moving the indicator | 
at the end of the hopper. 
The hoes may be shifted from a | 
double to a single bank, or tice 
versa; the feeders are thrown vut of 
gear when the hoes are raised from 
the ground. A grass-seed hopper is 
placed on the rear, and a guano- 
sower may be attached to drill the 
fertilizer along with the grain. A 
spring hoe is used in rocky or rooty 
ground, to allow the hoe to spring back and avoid breaking. 
Fig. 7165 is Kuhn‘s wheat-drill (Dayton, 0.), and Figs. 7166 - | 
68, are views of detached parts, to show the peculiarities of | 


“ Buckeye ** Drill 
Force- Feed. 


Fig. 7165. 


. 


Wheat- Drill 


— 


(‘‘ Farmer's Friend”? ). 


the machine. 
to throw the hoes into single or double rank, one half of the 
drag-bars being attached to a movable 

Fig. 7166. frame, and the others to the frame of — 
Ber the machine. The zigzag feed-wheels 


‘ 
Se BS ah Ye 


Section of 
Force-Feed Wheel. 


Force-Feed Wheel 
Delivering Grain. 


working beneath the hopper, each above its own leader-spout, 
drive the grain from the feed-cup right and left, each oblique 
plate coming into action as its predecessor goes out of - 

” action, the rate 
of revolution de- 
termining the 
quantity sown. 
The drill ceases 
to sow when 
the hoes are 
lifted. Cog- 
wheels are used 
to change the 
quantity : these 
are boited in a 
cone, and the 
changes  con- 
trolled by a 
lever. The 
change is made 
by pressing on 
a lever to which 
the cone is at- 
tached, which raises it out 
of gear, and moving the 
wheel on the shaft right or left into any of the wheels of the 
cone. The rear end of the shifting lever moves over a notched 
plate where figures indicate what each wheel will sow. 


Cone- Gearing. 


763 


The hoe-shifter is moved by a lever in the rear, | 


WHEEL. 


The machine has grass, fertilizer, and broadcast attachments. 
The latter consists of corrugated pans that are pat under the 
feed-cup in place of the rubber tubes, and scatter the grain 
evenly in front of hoes which barrow it in. 


Wheat-hull’er. A machine for decorticating 
wheat. 


In the illustration (Fig. 7169), the rough-surfaced cone rotates 
reversely in the eit, ba et screening-cylinder. The grain 
to be hulled or scoured is fed in between the core and cylinder. 


The espcoriny, aby drawn by the forced current of air created by 
the suction-fan, while the clean grain is discharged by the end- 
less screw. 


It resembles in a degree the hominy-machine, being employed 
to take the skin from the grain. ; : 


Wheel. A circular frame turning on an axle. 

A wheel is distinguished from a roller by this 
feature, that the former has an axle upon which 
stress is imposed. The agricultural roller may seem 
to contradict this definition, but the discrepancy is 
only apparent. The axle is merely a pair of gud- 
ane y which the roller is hauled. An axle to 

eep a roller in place as it revolves is seen in BEAR- 
InGs, Fig. 619, page 259. The patentable pecul- 
iarities of wheels usually concern their special 

rts. See Hus, Fig. 2601, page 1139. 

e also Spoke; FeLty; Rim; Trre; 
Box; SPINDLE; AXLE; etc. See list un- 
der VEHICLE, parts of. 


The essential feature of a wheel is rotation, par- 
tial or entire. Its motion may be intermittent, 
oscillatory, or continuous. Its form may be circu- 
lar or otherwise; its contour, regular or trregu- 
lar. \ts function may be to transmit motion or to 
modify it. Its application may necessitate cogs of 
a given form, or it may be smooth, its surface being 
free from contact with other portions of the ma- 
chine. It may be hollow, for the conveyance or 
measurement of fluids; or it may be the means 
of propulsion of said fluids ; or, conversely, it may 
be propelled by them. It may form a support, and, 
by rotation, be made effective in assisting transpor- 
tation. 

1. (Vehicle) Wheeled carriages were comparatively rare in 
ancient times, excepting war-chariots. Of these many are 
cited; in the army of Jabin, under the command of Sisera, 
there were 900 chariots of iron. Solomon had 1,400 chariots. 
The wheels were not like the clumsy contrivances of barbarous 
modern nations, but more like ourown. ‘ The axle-trees of 
the wheels were joined to the base ; and the hight of a wheel 


work of the wheels was like the work of a chariot-wheel; their 


axle-trees, and their paves, and their fellies, and their spokes 


were all molten’ (bronze). (1 Kings vii. 82, 33.) The refer- 
ences to wheels in the Bible are uent. 

Ilomer mentions wheels with eight spokes. The ancient 
Egyptian wheels had usually, perhaps always, either four or 
six. Homer also mentions, as constituting a wheel, the wooden 


| fellies, the spokes, the nave, and the metallic hoop or tire. 
Fig. 7169. 
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Machine for Hulling and Scouring Wheat. 


The Egyptian monuments also show all these, besides the 
linch-pin that holds the wheel on the axle, and the metallic 
bands that strengthened the connection of the spokes and fel- 
lies. The wheels were not over two to three feet high. See 
Cart; CHARIOT. 
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WHEEL. 


2764 


- Iu the Abbott collection of Egyptian antiquities, now in the , 


jon of the Historical Society of New York City, are a’ 


wheel and tire and other portions of a chariot, found in a 
mummy-pit near Dashour The wheel has six spokes, like 
those so freq 
The hub of the wheel is a long wooden sleeve to run upon the 
axle, and was strengthened by bronze hub-bands, now missing, 
but shown clearly in colors in contemporary paintings. The 


inner ends of the spokes are tenoned into the hub, and the | /Vheel-casesare strong 


outer ends into the fellies The latter are six in number, and 
their ends are slanted off obliquely so as to make a lap-joint. 
On the outside of all is a wooden tire, now detached, and made 
of bent pieces, which meet with but joints. There is little 


doubt that the junction of the fellies with the spokes, and of 


the parts of the tire, were strengthened by bronze clipa 

In a European museum, at Berlin or Florence, is a Scythian 
war-chariot, which was brought, as a trophy probably, to 
Egypt in ancient times. (See Caaniot, Fig. 1268, page 628.) 
In some of the large French folios on Egyptology it is repre- 
sented on a scale which allows its construction to be observed. 
The wheel has a bronze sleeve around the hub, studded on its 


Perey Pee sockets, which receive the sae hata of 
e spokes. e outer ends of the spokes are tenoned into the 
wooden rim, and strengthened at the intersections with bronze | rats pra egagsdiah tah ee 


clips or straps, which formed bands around the rim, and were 
secured by bronse nails. See the folios of Lepsius, Champollion, 
Roeellini. See also Denon’s ‘‘ Description de I'Egypte’’ in the 
Congressional and Astor libraries. 

It may be mentioned that the chariot-horses of Egypt were 
yoked to the pole of the chariot, and pulled thereby. (See 
Sappie, Fig. 4512, page 2009.) Traces were seldom used. 
Occasionally they had one trace on the side of the horse next 
to the tongue. It is not certain, even in this case, but that it 
was only a mode of coupling back the yoke to the pole, near 
the chariot. The yoke was secured by a vertical pin, which 
passed through the yoke and tongue. 

The wheels of the ancient plaustrum, a farm cart or wagon, 
were of cross section of a tree-trunk, or of boards nailed to- 
gether to form a circular disk. Such are still used in Greece. 

The usual carriages of the ancients bad two wheels, but 
four-wheeled carriages are shown in the Theban paintings and 
elsewhere, and are carefully described by Herodotus. (See 
Cart, page 485.) The /erate orbes of Virgil are wheels shod with 
iron. Persius, Martial, and others call the tire canthus. Pliny 
ascribes the invention of four-wheeled wagons to the Phrygians. 
(See Fig. 1253, oar At Portici are the remains of a Roman 
chariot-wheel ; a band of iron forged out of a single piece, about 
48 inches in diameter, nearly 2” broad and 1” thick. A portion 
of the nave has been preserved, which is bound with iron, and 
this again by a bronze plate secured by bronze nails. 

The common iron wheel of England has cast-iron hub (nave) 

and rim, and wrought-iron spokes. 

Fig. 7170. The rim has holes flaring to the out- 

: side, so as to hold the ends of the 
spokes, which have conical heads to 


rim of the hub, and are secured by 
nuts. The insertion of the spokes 
in circles near the ends of the hubs 
ives them an extended base or 
ring, and strengthens the wheel 
against latera) strain. 
The tires of wrought-iron wheels 
for locomotives and railway-carriages 
were formerly bent to form, being 


angular notches, into which two 
thin iron wedges are subsequently 
welded radially. The four parts 
thus unite together in the form of a cross,and make a firm 
joint without upsetting. They are sow rolled or welded in 
single pieces and secured by bolts. 

Some wrought-iron wheels have welded tire and spokes, the 
nave or hub being cast around the end of the spokes. In 
others, the spokes and tire are partially united by rivets. In 
Boume and Bradley's patent wheel (English) the hub, spokes, 
and tire are all of wrought-iron welded together. 

Sevart, in his experiments on the theory of sound (acoustics), 
made wheels to revolve from 1,000 to 2, times per minute 
(see Stren); but this has been surpassed by Foucault, who in- 
vented an apparatus for measuring the velocity of light, to 
which a smail wheel with a mirror was attached, which might 
be made to revolve 600, 800, and even 1,000 times per second, 
or 6V,000 times per minute. For such great velocities bands or 
strings are used. 


2. (Spinning.) A hand-machine for twisting rov- 
ings or yarn. A SPINNING-WHEEL. It differs in 
form with the material and purpose. The use is de- 
scribed under SPINNING. 


Figs. 7171, 7172, 7178, show respectively a flax wheel, card 


Jones's Fron Wheel. 


uently occurring in the paintings and sculptures.| A filler-wheel. 


| 


| 


' 


| 


3. (Nautical.) An 
instrument by which 
the rudder is moved. 
See 
STEERING-WHEEL. 

4. (Pyrotechnics.) 


tubes made like rock- 
et -cases, and filled 
with a composition 
which burns more 
slowly than rocket- 
filling. 

They are placed on the 
edges of revolving wheels, 
in the direction of the 


lane of their framework, 
on order to impart a ro- 


giving out long rays 
of sparkling light. 
Sun-cases are similar to 
the above. 
Catherine-wheels are re- 
volving wheels, whose ro- 
tation 


Fig. 7172. 


6 Old - Time ” Wool - Wheel, 


\> 


—— 
Orin 


Flax Wheel, Card, and Reel. 


caused by the flame escaping from a series of cases ap 


ranged so as to form a continu- 
ous spiral. 


Fig. 7178. 


at: 


Teel 


Knot- Reel. 


See under the following heads: — 


fit the openings. The inner ends of | Agro-hydro dynamic wheel. 
the spokes pass through the outer ; Angular wheel. 


. Annular wheel. 


! 


a 


Anti-friction wheel. 
Back-frame wheel. 
Balance-wheel. 
Band-wheel. 
Barker's wheel. 
Bastard wheel. 
Bevel-wheel. 
Brake-wheel. 


previously cut off with ridges in the '! Breast-wheel. 
center, 60 as in meeting to form two | Brush-wheel. 


Backet-wheel. 
Buff-wheel. 
Burring-wheel. 
Cam-wheel. 


Center-wheel. 
Center-discharge wheel. 
Chain-wheel. 
Change-wheel. 
Chapelet-wheel. 
Circumferentor. 
Click-wheel. 
Cloth-wheel. 
Cog-wheel. 
Conical wheel. 
Contrate-wheel. 
Count-wheel. 
Crank-wheel. 
Crown-wheel. 
Current-wheel. 
Cylinder-wheel. 
Danaide. 
Dash-wheel. 


and reel; a tcool-wheel; and a knot-reel for skeining off knots of | Dial-wheel. 


a given length from the cops on the spindles. 


Disk-wheel. 


Double-gear wheel. 
Downward-discharge wheel. 
Driver. 

Driving-wheel. 

Drum 


Eccentric. 
Eccentric wheel. 
Edge-wheel. 
Elliptical wheel. 
Emery-wheel. 
Emery-vulcanite wheel, 
Epicycloidal wheel. 
Excape-wheel. 
Face-wheel. 
Fan-wheel. 

Feed- wheel. 

Fifth wheel. 
Flash-wheel. 
Flush-wheel. 
Flutter-wheel. 
Fly. 

Fly-wheel. 
Follower. 
Friction-wheel. 
Fuzee. 
Gage-wheel. 
Gear-wheel. 
Gin-wheel. 

Glaser. 
Glasing-wheel. 
Going-wheel. 
Grain-wheel. 
Grinding-wheel. 
Ground-wheel. 
Grooved wheel. 
Hand-wheel. 
Heart-wheel. 
Horizontal water-wheel. 
Idle wheel. 
Intermittent wheel. 
Internal wheel. 


WHEEL AND AXLE. 


Irregular wheel. Spiral wheel. 
Lantern-wheel. Sprocket-wheel. 
Lap. Spur-wheel. 
Lapidary’s wheel. Star-wheel. 
Leader. Starting-wheel. 
Leading-wheel. Steam-wheel. 
Mangle-wheel. Steering-wheel. 
Master- wheel. Stepped-wheel 
Match-wheel. Stitch-wheel 
Measuring-wheel. Stream-wheel. 
Meter-wheel. Sun and planet wheels. 
Mill-wheel. Swash-plate. 
Minute-wheel. Swing-wheel. 
Miter-wheel. Tappet-wheel. 
Mortise- wheel. Tempcring-wheel. 
Multiple-wheel. Tide-wheel. 
Multiplying-wheel. Tiller-wheel. 
Mutilated wheel. Tobacco- wheel. 
Non-circular wheel, Traction-wheel. 
Noria. Trammel-wheel. 
Odometer. Tread-wheel. 
Outrigger. Troll-plate. 
Overshot-wheel. Truckle. 
Paddle-wheel. Trundle-wheel. 
Pendulum-wheel, Tub-wheel 
Persian wheel. Turbine-wheel. 
Pinion. Tympanum. 
Pin-wheel. Undershot-wheel. 
Pitch-back wheel. Urchin. 
Pitch-wheel. Variable-wheel. 
Planet-wheel. Volute-wheel. 
Plate-wheel. Wabbler. 
Plow-wheel. Walking- wheel. 
Polishing-wheel. Wallower. 
Potter’s wheel. Waruing-wheel, 
Pot- wheel. Water-wheel. 
Printing-wheel. Waved wheel. 
Propeller-wheel. Web-wheel. 
Pulley -wheel. Wheel and axle. 
Racket- wheel. Wheel-annealing furnace. 
Rag-wheel.’ Wheel-barometer. 
Ratchet-wheel. Wheelbarrow. 
Reaction-wheel Wheel-chair. 
Rowel. Wheel-cotter. 
Scape-wheel Wheel-cultivator. 
Scoop-wheel Wheel-cutting machine. 
Screw-wheel. Wheel-jack. 
Scroll-wheel. Wheel-lathe. 
Sector-wheel. Wheel-lock. 
Segment-wheel. Wheel-pit. 
Skew-wheel. Wheel-plow. 
Skew-bevel wheel. Wheel-press. 
Slicer. Whim. 
Slosh-wheel. Whirling-table., 
Snail-wheel. Wind-wheel. 
Speed-cones. per. 

Spider. Wire-wheel. 
Spike-wheel. Worm-wheel. 


Spinning-wheel. 


Wheel and Axle. 
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Grading and Garden Barrows. 


the barrow with a scoop-shaped bed (c). It has a 
small wheel, widely diverging handles, and is adapted 
_to dump on either side. 


_ The garden-barrow (d), with removable sides, is more con- 
venient about a farm or garden for the multitudinous uses 
which occur. 


Fig. 7176. 


press- Wheelbarrow. 
The express-wheelbarrow (Fig. 7176) is a superior form of the 
warehouse-barrow, adapted to carry heavy loads on a floor. 


The load may be balanced on the middle pair of wheels, and 
the others restrain the oscillation within moderate limits. 


This is cited as one of the m 
mechanical powers. It is an application of the lever, PR CTS ER HEEON: 


in which the action is continuous. See WELL- 
BUCKET ELEVATOR. 
Rejecting the consideration of friction, the power and effect 
are proportioned to the radii of the respective barrels. 1 pound 
on the cord which passes over the wheel of 
Fig. 7174. 4 feet radius will balance 8 pounds on the 
end of the cord which is wound on the axle 
having a radius of 6 inches. A small weight 
or power may be applied on the rope run- 
ning over the wheel, moving at relatively 
high speed, to raise, at a proportionately slow 
speed, a heavy weight on the rope which 
winds upon the axle; or, conversely, a 
heavy weight or relatively great power on 
the axle-rope may raise with speed a light 
weight attached to the wheel-rope. 
Wheel-an-neal/ing Fur’nace. 
A furnace constructed for annealing 
cast-iron car-wheels. See Figs. 243 - 
246, e 113. 
eel-ba-rom/e-ter. One in 
which the fluctuations of the hight 
of the mercurial column are conveyed 
by float and cord to an axis on which 
Wheel- Barometer. is a pointer traversing a graduated 
circle. See BAROMETER. 
Wheel’bar-row. There are many varieties of 
wheelbarrows. The most efficient implement for 
removing excavated earth, as in railway-grading, is 


g a dry-brick barrow. 
, Fig (7179) a dumping-barrow. : 

a and 6 (Fig. 7180) are varieties of barrows for porterage and 
wheeling long stuff. 

M. le Due corrects an error that has prevailed in France with 
regard to the in- 
vention of this 
useful little ve- 
hicle. It 
been attributed 
to M. Dupin, 
who, it has been 


le Duc says he 
found mention 
of them in the 
thirteenth, four- 
teenth, and fif- 
teenth century 
MSS., and gives 
an illustration 
taken from a 
vignette of a MS. 
of the thirteenth 
century, ofa man 
propelling a 
wheelbarrow, the 
form of which 
differs but slight- 
ly from those 
now in use. 
The Chinese 
wheelbarrow has 


Brick- Barrows. 
but one wheel, but it is large, and placed in the center of the 


WHEEL-CASE. 


bed of the vehicle; the entire load rests on the central wheel. 
Fig. 7179. 


In Shanghai, 
thousands of these 


hire. The usual 
load is two per- 
- sons, who sit on a 
wooden platform 
on each side of 
the wheel, resting 


the framework 
which rises 


of the wheel, 
and planting one 
foot in a stirrup 
made of rope. 


Wheel- 
case. 
technics.) A stout paper case, similar to a rocket- 
case or sun-case. It is filled with composition, which 


Dumping- Barrow. 


FAN is tied to the rim of a wheel or 
ML rotating piece of fire-works, to 


a 
ii 


oc ausesesets iio oe 


which it imparts a circular motion, at the same 

time emitting brilliant trains of fire. (See WHEEL, 

4.) The following compositions are employed : — 
Brilliant ; 1 niter, 1 sulphur, 16 mealed powder, 7 cast-iron 


filings. 
Chinese ; 2 niter, 1 stpaat, 16 mealed powder, 4 charcoal. 


White ; 6 niter, 7 sulphur, 16 mealed powder. 


Wheel-chair. A bath-chair, or invalid chair. 


The chtramazium or gestatoria sella of the ancients. A small 
carriage for one person, drawn by slaves. 
In the Middle Ages the lame used chairs on casters. 


Wheel-col’ter. A sharp-edged wheel running 
in advance of the breast of the plow, to cut the so 
or weeds in the line of the furrow. It has long beep 
used in the fen-lands of England. See Fig. 1391, 

One traveling on wheels 


page 596. 
heel-cul’ti-va-tor. 
during its work. See figures, page 657. 

Wheel-cut’'ting Ma-chine’. Invented by Dr. 
Hooke for cutting the cog-wheels of watches, about 
1655. See page 960. See GEAR-CUTTER, Fig. 2205. 

Wheel-draft. In steam-boilers, when the cur- 
rent of smoke and hot-air is continued round and 
round in the same direction. In contradistinction 
to a direct, a reverting, or a split (i. e. divided) draft. 
Usual in the wagon boilers. 

Wheel-fac’ing Ma-chine’. A machine for 
facing the sides of wheels, reducing the fellies to a 
uniform thickness, and beveling them if desired. 

The fellies, having been driven on the spokes, the hub of the 
wheel is placed in a self-centering chuck, which is raised and 
lowered, by a screw and hand-wheel, to give the desired bevel 
to the side. The table carrying the chuck is adjustable for 
wheels of different diameters. The cutter-head frame and table, 
to which oer rollers are attached, are elevated by a lever 
when a wheel is to be placed under the cutters or taken out. 


The cutter-head and rolls have minute adjustment by means of 
& hand-wheel and screw. 


Wheel-fin'ish-ing Ma-chine’. A machine- 
tool for planing off the inside of the tires of locomo- 
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onearm each upon | 


abovethe top 


(Pyro- | 


_ is driven into it with a drift, and | 


WHEEL-LATHE. 


tive-wheels. It may be called a curvilinear slotting- 
machine, the tool being mounted on a holder at the 


vehicles ply for, end of a vibrating lever. 


The other end of this lever is slotted and fitted with a sliding 
block, into which the pin of a disk-crank enters. As the crank- 


Wheel- Facing Machine. 


disk revolves with its upper edge approaching the fulcrum of 
the lever, the tool-holder receives a slow downward and a quick 
return stroke. The point of the tool describes an are of a circle 
struck from the center of the vibration of the lever, thereby 
roducing a convex form on the inside of the tire. The wheel 
1-plate is revolved by automatic mechanism somewhat similar 

to the devices ordinarily employed in planing-machines. Pro- 
vision is made for wheels of any diameter, by means of the 
crank and screw shown on the right. 
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Webb's Wheel- Finishing Machine ( English). 


Wheel-guard Plate. (Ordnance.) An iron 
plate on each side of the stock of a field or siege gun- 
carriage to prevent its being chafed by the wheels 
when turning. Used also on carriages. 

Wheel-jack. 1. The Jifting- 
bar is a cogged rack operated by a 
pinion and hand-crank through the 
intervention of 
gearing, by Fig. 7184. 
which the power 
is multiplied. 
See also LiFt- 
ING-JACK. 

2. A lifting- 
jack with a low 
toe, to catch be- 
neath the tire 
of a wheel. 

The illustra- 
tion (Fig. 7184) 
shows a hydrau- 


Fig. 7183. 


— 7 
lic jack thus Wheel-Jack. 
adapted. See 

pe ae also LIFTING-JACK, and list under 
Wheel-Jack. JACK. 


Wheel-lathe. A lathe for turn- 
turning railway-wheels and other large work. 


a (Fig. 7185), base-plate. 
b b/, standards for carrying head-stocks, b being permanent 


piateney Google 
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Fig. 7135. Hub-machines. Felly-machines. 
Spoke-machines. W heel-makers. 


Besides these, the following are 
used by wheel-makers, with or 
without special adaptation : — 


Rip-saws. Surfacing-planers. 
Cross-cut saws, Boring-machines. 

] Band-saws. Tufning-lathes. 
Scroll-sa ws. Tenoning-machines. 


Special machines are as_fol- 
lows : — 
For hubs : — 


Hub-rougher. 
Turning-lathe. 
Hub-boring machine. 
Hub-mortising machine. 


For spokes : — 


Center-sawing machine. 
Spoke-lathe. 

Spoke-tenoning machine. 
Spoke-throating machine. 
Spoke-sizing machine. 
Tenon-truing machine, 
Sand-belt machine. 

Oval tenon forming-machine. 
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Wheel- Lathe. 


and 4’ movable on the base-plate by means of a rack and pinion. | For fellies : — 


c, fast, and c’, movable head-stock, the center in which can | Bevel felly-planing machine. Felly-rounder. 
be moved out any distance as in an ordinary puppet-head. | Inside mee ee a Felly_borin machine. 
pppesocscter acne. slide-rests. | Felly cutting-off saw. Felly-doweling machine. 
Ri fe face-plates, with extra wheels at back. For setting up and finishing wheels : — 
g longitudinal shaft. Spoke-driving machine. Wheel-screwing machine. 
; = es se keyed on shaft g, and gearing into the | Wheel-facing machine. 
external wheels / /. ’ . 
i, clutches for disconnecting the pinions from the external Wheel-mold ing Ma-chine. (Founding. ) A 
wheels. machine for making the mold for gear-wheels by re- 
m, spur-gearing at end of lathe. pealite a section of a few cogs around the perimeter. 
co pcan dss see Fig. 3202, page 1468. 


ky, erator ee eee eee Wheel-pit. A walled hole for the heavy fly- 
4 , Wheels to be turned. wheel of a train of rolls, ete. 
z 


. 7186 is called a gap-bed lathe, having a cavity in the bed | Wheel-plow. , ee plow i ag in part by 
e 


than the distance between the center and the sheers, S'™*" | a wheel or wheels as a gage of depth. See Figs. 
3823 — 3825, pages 1745, 1746. 


2. A plow with a wheel in the space 
between the landside and mold-board, and 
reducing the friction of the plow by bear- 
ing the weight. See f, Fig. 3823; see 
also B and c, Fig. 3825, page 1746. 

Fig. 7187. 
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Gap-Bed Lathe. 


Wheel-lock. 1. (Fire-arms.) <A form of lock wins SER ee nT , ‘ 
: : ‘ man wheel-plow us n the accompanying cu 
for fire-arms which superseded the old matchlock, | . 4 nods no sastinnlas Wesce nine; , 


whereby the piece was touched off by a match or port- | Busby’s wheel-plow (English) received the Council Medal in 
fire. its class at the London Exhibition of 1851. It is mentioned in 
The wheel-lock was invented in Italy early in the sixteenth an English treatise as the best specimen of a plow that is manu- 
century ; it was moved by a chain and wound up like a watch | 
to prepare it for use. The wheel, originally, was not fixed in 
the gun, but was fitted in a groove when ready for firing; at 
other times being carried ina bag. It consisted of a furrowed | 
wheel of steel, whose friction against a piece of sulphuret of 
iron was made to communicate fire by sparks to the priming. | 
See GUN-LOCK. | 


2. (Locksmithing.) A form of lock having a series 
of wheels or disks with letters around their edges. Busby's Wheel- Plow. 
The interior arrangements of the lock were such as 
to prevent the bolt being shot until a series of letters | factured. It has land and furrow wheels, a skim colter, and is 
were in line, forming a combination known only to | Principally or altogether of iron. 


the owner and maker. See LETrER-LOCK. Wheel-press. 1. A hydrostatic press for forcing 
8. A wagon-lock, to retard the revolution of the | car-wheels on to their axles and removing them. 
wheels in descending a hill. | The axle is suspended from the hooks, and one end 


Wheel-ma-chin’er-y. Itis but of late years that | passed through the groove in the slotted post, which 
the making of carriage and wagon wheels has been so | resists the thrust of the ram, and is held at any 
systematized as to call for specific machines for the | desired position by a key or otherwise. The ram 
various operations. These may be classed as, — is operated by a double-acting pump, and may be 
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Fig. 7189. holder is at the outer end of a reciprocating ram, 

ead which works on guides formed on a plate adjust- 

{ \= able at any angle, so as to-conform to the taper 

=a ; of the spoke. The wheel is dogged to a table, 

which has a circular adjustment to present each 
spoke in turn to the planer-tool. 

The tool-holder at the end of the ram is adjust- 
able vertically, and is provided with a toothed are 
actuated by a worm, and so arranged that the 
point of the tool can be made to traverse auto- 
matically on the are of a circle. In this way 
the desired rounded form can be given to the 
edges of the spokes. The motion is given to the 
ram by acrank of adjustable throw in the ordi- 
nary way, and the carriage on which the ram 
is mounted is also capable of being traversed 
along its bed by self-acting gear. 

Wheel-turn'ing Lathe. One with 
two very solid head-stocks with large 

ite say: = face-plates, and two slide-rests operated 
Hydraulic Car-Wheel Press (N. Y. Steam-Engine Co.), by a ratchet-feed from an overhead rock- 
shaft. The arrangement of the parts is 
such that the pressure in cutting always falls within 
: the surface of the bed. See WHEEL-LATHE. 

2. A press in which car- | Wheel’wright’s Ma-chine’. A machine adapt- 
wheels are molded. The able to several pur- 
drag is suspended from | Fig. 7192. noses, as boring the 

| 


worked up to a pressure of 5,000 pounds per square 
inch. 


the piston of a hydraulic i1ubs and fellies and 
tenoning the spokes. 
The adjustable head- 
block carries and re- 


press, and is forced down | .g 
upon the cope. <A central & 
spindle makes a tapering; 
hole in the nave, and acts 
as a guide. 
Wheel-quar’ter-ing 
Ma-chine’. A machine 
for quartering locomotive 
driving-wheels on their 
axles, that is, boring the 
wrist-pin holes at 90° dis- 
Wheel-Molding Press. tance apart. See QuAR- = = —— 
TERING - MACHINE, page Wheel-Spoke Planing- Machine. 
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1842, Fig. 4067. 
Wiisel-cope: (Nautical.) One connecting the | volves the auger. The stuff is held in place and fed 
steering-wheel with the tiller. to the operating-tool by a spring-clamp and sliding- 
Wheel-screw'ing Ma-chine’. A machine for | carriage. 
boring the holes and fixing the screws in the rims| Whelp. (Nautical.) One of the inclined bars ona 
or fellies of wheels to prevent them capstan or windlass, upon which the hawser or cable 
from splitting or cracking where the Fig. 7191. is wound. The messenger or hawser takes two or 
spokes enter. — three turns round the barrel, the whelps forming a 
It has two spindles running at different | skeleton frustum ; the conical form is to cause the 
speeds. That which runs at the highest cable to flect back to the smaller portion as it winds, 
cadres pee ree to prevent its becoming jammed against the pawl- 
a the head at the large end. See Capstran, Fig. 1083. 
Lig getting be a re oe arise 16 Wher'ry. Corrupted from the Roman horia. A 
guide the screw-heads to the driver. The light, sharp-built boat, usually pulling one pair of 
wheels are held in a chuck, which may be oars or sculls, employed in England as 
raised or lowered by My . as 
a screw and hand- a race-boat ; also, for carrying passen- 
wheel to suit dif-% gers for short distances in and about 
the cities of London, Liverpool, and F 
elsewhere. 


ferent lengths of 
hubs, and brought 

Boats for sporting and racing purposes are 
| frequently made of paper. 


to or from the ma- 
Fig. 7193. ww 
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chine to accommo- 
date different sizes of 
wheels by means of 
a rack and pinion. 
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The belt which drives SAAN PET NS : 
the boring-spindle is i {| 
slack enough to allow _ trl Hos 

the spindle to stop i ae 
when the foot is : et ANY 
taken off the treadle. Wheel- Screwing Machine. INI 7 
The other spindle = ud TT | 

runs constantly with the countershaft. ‘owt 


Wheel-spok’ing Ma-chine’. A machine for 
driving spokes symmetrically. See SpoKE; SPOKE- 
MACHINES ; etc. 

Wheel-spoke Plan’ing-ma-chine’. A ma- 
chine-tool for planing the faces of spokes of loco- 


motive-wheels. 
The tool traverses at an angle from the horizontal, allowing - 
for the increased thickness of metal near the hub. The tool- Wheelwright’s Machine. 
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WHETSTONE. 


WHIP. 


The following is a description of one constructed for Walter 
Brown, the celebrated oarsman, after the Waters patent, from a 
model of his own. This boat is 31) feet long, 12 inches wide, 

‘and weighs bat 22 pounds. The lightest wooden boat ever 
built of similar dimensions weighed 41 pounds. The most 
singular part of the matter is that the boat is more than four 
times stronger than one of wood. All of it, save where the 
sculler sits, ls gas-tight, eo that in the event of a race sufficient 
gas may be taken into St to reduce its weight to 8 pounds. The 
displacement of water by such a craft. wiil be very much less 
than that of a wooden boat, and the same exertion will propel 
it proportionately faster. Its strength is also a great ad- 
vantage. 


Whet/stone. A piece of stone, usually a rec- 
tangular slab, used for sharpening cutlery or tools. 
Scythe-stones are, however, bellied, and taper to- 
ward the ends. | 


Many varietiea of stone, hel ap eoer of the slaty kinds, are 
more or less perfectly adap for the purpose. Some, how- 
ever, are peculiarly suited for imparting a fine edge to tools, 
ecominand a high price, and are generally used in the workshop 
as oil-stones See Or-stone; Hone; GRINDING and PoLisaiNa. 

The best known locality in the country for whetstone or 
novaculite is about two miles from the hot aprings in Arkansas. 
It is quarried in blocks from two to four feet square, or in ir- 
regular masses which are afterward split into slabs. This is 
generally known as Quichita-stone. 

Another variety, termed white-stone, is also derived from the 
Arkansas quarry. 
kind, and is used by jewelers, engravers, and surgical-instru- 
ment makers for sharpening their implements; and also for 
sewing-machine needles. 

Another variety, known as Hindostan stone, is derived from a 
quarry in Orange County, Indiana. 

** Tn ancient times,’' says Pliny (d. a. D. 79), ‘‘ the only whet- 
stones known were those of Crete and other places beyond 
sea, and they only used oil to sharpen the scythe with (and a 
file probably}. For this purpose the mower moved along, with 
a horn to hold the oil fastened to his thigh. Italy has since 
furnished us with whetstones which are used with water and 
are an edge to the iron quite equal to that imparted by the 

le; these water-whetstones, however, turn green very quickly.” 

Laconia was also famous for its oil-stones. 

A celebrated deposit which exists near Constantinople has been 
quarried for centuries. and furnishes the well-known Tyrkey 
oul-stones. ; 

An ancient hone found in a British barrow was a blue-gray 
stone 3’’ by 1”, and 4" thick. 

Whetstones for farmers’, mechanic’s, and domestic use are 


ground on a horizontal wooden wheel studded with scrape of | 


nall-plite. Sand and water are used for smoothing them. The 
wood wears more rapidly than the iron, and leaves the latter 
somewhat salient. It is said to exceed a cast-iron plate in 
effectiveness, three to one. 


Whet'ter. A sharpener ; as a whetstone, hone, 
rifle, steel, strap, etc. See list under GrinpING and 
POLISHING, page 1017. 

Whif'fle-tree. A bar to which the traces of an 
animal’s harness are connected, and whereby the 
vehicle is drawn. <A whippletree. The terms sin- 
gle, double, and treble tree are more convenient, and 
expressive of their capacity. See SINGLE-TREE ; 
DoubLe-TREE ; TREBLE-TREE. 

Whim. (Mining.) A large winding-wheel for 
the rope of a mine-shaft. See WHIN. 

Whim’ble. (Mining.) A hollow instrument for 
cleaning the rubbish out of a bore-hole. Wimble. 

Whim-rope. (Mining.) <A rope by which the 
kibble is attached to the winding-engine or whim. 

‘sey. 1. (Jfining.) “An engine used to 
draw up coals ; the term igs particularly applied to 
the old atmospheric engines. 

2. A small warehouse-crane for lifting goods to 
the upper stories. 

shaft. (Mining.) The shaft by which 
the stuff is drawn out of a mine. 

Whin. (Mining.) a. Any very hard stone. 

6. Sometimes written whim. A hoisting-device 
operated by horse-power to wind a rope and draw a 
kibble or bucket from a mine. 

The rope is passed over a pulley and around a drum on a 
vertical shaft provided with a crose-bar, to which a pair of traces 


is connected. 
To exercise the best effect, the track shonld not be lees than 


24 feet in diameter, and the horse should walk at the rate of 24 | 


It is of much finer grain than the preceding | 


miles per hour. Exerting a force of 160 pounds at that rate for 
8 hours is equal to a horse-power, —the speed 220 feet in a 
minute multiplied by 150 pounds 
giving 33,000 pounds 1 foot im a 
minute, \ 
Fig. 7194. 


Whip. 1. (Saddlery.) An instrument used for 
| driving horses and other animals, or for correction ; 
commonly consisting of a handle, a thong of plaited 
| leather, and a lash of plaited hemp or other fiber. 

Frequently, however, the handle and thong are in 
one, forming a tapering Hexible rod ; riding-whips 
are made in this way. 


The device is very ancient, being referred to in Proverbs 
xxvi. 8, and Nabum fii. 2. “The noise of a whi ,and the 
noise of the rattling of the wheels, and of the pranc ng horses, 
ee of he jumping chariots.” It was in use, however, long 

ore this. 


The Egyptian whip consisted of a short, round wooden han- 
dle, and a single or double 
thong about 2 feet in length, Fig. 7195. 
twisted or plaited. A loop was 
attached, so that it could be 
swung from the left wrist while 
the archer was using bis bow. 
Short, knotted whips, much 
resembling our riding - whips 
and the postilions’ whipe« of the 

last and the early part of the ; 
| present century, are also shown } 

in the paintings of Thebes. 

The whips of the ancients 
generally had knots or bronze oa 
x iran (plumbatum) balls on 

e es to render them more Eyyptian Whi, om Thebes). 
severe. The priests of Cybele peur 
punished themselves with whips on whose lashes were the 
astragal: bones of kids. Greek whips were of leathern thongs, 
twisted cords of hog’s bristles, or sinews of oxen. The scorpio 
was a whip with iron spurs. The Anglo-Saxon whip for pris- 
oners was three-lashed. Switches were used for soldiers. 

Eel-skins were used to flog school-boys by the Romans and 
Anglo-Saxons. 

The ancient Scythian whip resembled the nogaik of the 
modern Coesacks. It had a short handle and a single lash, 
with a round flat piece of leather at the end. The taskmasters 
of Egypt and Persia hurried up their workmen with whips. 
Xerxes lashed the laborers who dug the canal across the 
isthmus of Athos; and his soldiers were hurried by whips 
across the Hellespont bridge, during the 7 days and nights 
which they occupied in crossing between Abydos and a rocky 
ig in the Hellespontine Chersonese. The bridge was about 

| 4 miles long. 

The artillery-driver’s whip has an Interior stock of,raw hide 
covered with India-rubber cloth, over which is sewed an outer 
covering of leather. A loop fs attached at the but for suspen- 
sion. A lash of thread is attached to the small end. 

Fancy whips are made with handles composed of a central 
core of whalebone stiffened and filled out with rattan ; this is 
inclosed in rubber cloth and covered with rubber cement, over 
which strands of cotton, silk, or gut are braided by machinery. 

2. (Nautical.) a. A form of hoisting-tackle. A 
single whip (a, Fig. 7196) is the most simple pur- 

chase in use. It is made by reeving a rope through 
a single block. 
If the fall of the rope of a single whip be spliced round the 
block of another whip, it becomes whip on whip (6) or whip and 
runner. Thus two single blocks afford the same purchage as a 
tackle having a double and a single block, with much less fric- 
tion. For other varieties of purchase, see TACKLE, 


WHIP AND DERRY. 


In unloading colliers in the 
Thames, the bucket of coal is raised 
bya whip a number of cords at- 
tached to the fall being grasped by 
\)> a8 many men, who mount a wide 
ladder, and after two or three hauls 
at the rope, jump to the deck and 
whip up the bucket to the landing, 
where it is dumped. 

A modified form of this whip is 
one in which the fall is attached 
to a platform which slides up and 
down aladder. The man ascends 
the ladder, steps on to the platform 
which descends with his weight and 
raises the cask or chest. It is rigged where a large number of 
pieces of the same size are to be raised, as salt or coffee in bags, 
flour in barrels, tea in chests. 


b. A flag used for signaling. 

3. The arm of a windmill, on which a sail is ex- 
tended. 

4. To sew over and over, as the two selvages of 
stuffs stitched together. As we say, whip them to- 
gether merely ; or whip them down. 

p and Der’ry. (Mining.) An arrange- 
ment for raising the kibble, by means of a rope 
merely passing over a pulley 
and attached to a horse. 


Whip-braid'ing Ma-chine’. See BraIpINc- 
MACHINE, Fig. 867. 

Whip-crane. A crane of simple construction 
for whipping or quickly hoisting goods in unloading 


vessels, 

Fig. 7197 is a crane 
made with either 
iron or timber pillar | 
and jib, and espe- 
cially adapted for 
docks, Warehouses, 
railway-stations, and 
all places where light 
and heavy weights 
have to be lifted al- 
ternately. It has 
three motions,— 
quick, medium, and | 
slow. Light weights | 
may be lifted at a. 
quick speed by pull- | 
ing directly at the) 
rope ; for medium 
weights the handle _ 
is put on the rope- 
barrel shaft, and for | 
heavy loads on the! 
The | 


Fig. 7198. 


crane 
swing completely 
round. 

The crane has an | 
efficient break, and is | 


Whip- Hanger. 
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WHIRLER. 


made secure to a beam at the top. See also Crane, Fig. 1505, 
page 642, et seq. ‘ 

Whi gier. An annular rim or bracket pro- 
vided with notches, into which the ends of the sus- 
pended whips fit. 

Whip-net. A simple form of network fabric 
produced in the loom by a systematic crossing of the 


pon Whip. (Nauwtical.) A tackle con- 
sisting of two single blocks and falls ; the fall of the 
upper block is spliced round the 
lower block, which becomes the 
4 runner. See WHIP; TACKLE. 
Whip'ping. (Bookbinding.) 
The over-seaming ‘stitch, to se- 
cure a single leaf or plate in a 
book. 
Whip’ping-hoist. A steam 
hoisting-device for use in build- 


Fig. 7199. 
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ings, etc. 


Fig. 7199 illustrates one employed 
in Somerset House, London. It is 
worked by low-pressure steam, and 
provided with safety-apparatus for 
preventing accidents in case of the 
rope breaking or any part getting out 
of order. 


Whip-rack. See WuiIp- 
HANGER. 

Whip-roll. (Weaving.) A 
jroller or bar over 
which the yarn pass- 
es from the yarn- 


beam to the reed ; by the pressure on the whip-roll, 
devices are brought into operation by which the rate 
of Jet-off is adjusted to the speed with which the 
weaving proceeds. See LET-OFF. 

p-saw. A thin, narrow saw-blade strained 
in a frame, and used as a compass-saw in followin 
curved lines. Of this class are the buhl-saw an 
prercing-saw. 

Whip-sock’et. A pocket on the edge of the 
dash-board, to hold the whip. 

Whip up-on’ Whip. (Noutical.) One whip ap- 

plied tothe fall ofanother. See WHIP. 

Whirl. 1. A reel by which a 
strand of hemp ora gut is twisted 
in the process of manufacture. 

2. A set of three spindles with 
hooks for yarn, and driven by a 
strap. <A rope-winch. 

hirl’er. 1. One ofthe rotati 
hooks on which the end of a Banick 


Fig. 7200. 


Fig. 7201. 


WHIRLIGIG. 
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WHISTLE. 


of hempen fibers is secured, and by which it is twist- | 


Whis'per-ing-gal'ler-y. One of circular plan, 


ed into yarn as the man recedes backward from it, | in which a faint sound conveyed around the interior 


paying out the hempas he goes. See RoPE-MAKING. 

2. A revolving top, invented by Troughton, to 
serve as an artificial horizon. 

Whirli-gig. A frame with wooden horses or 
seats on which persons are whirled around as an 
amusement. In the Middle Ages disorderly persons 
were punished by confinement in a cage which re- 
volved on a pivot and made them sick. 

Whirl/ing-ta’ble. (Poltery.) A horizontal disk 
rotating in a horizontal plane and carrying a plaster 
mold, whose surface is the counterpart of the inside 
of the plate, saucer, cup, or other circular object, 
while the outer surface of the object is formed by the 
templet, which is lowered upon and gaged for the 
thickness of the ware (Fig. 7201). 


The templet a moves in or out upon an arm d according to 
the radial dimensions of the ware to be molded, and descends in 
a groove to a distance regulated by a stop in correspondence to 
the desired thickness of the ware. The molds are made of plas- 


ter, and as they readily absorb moisture, they are kept in a 


drying-room, from whence they are brought by a boy as required. 
The plate-maker cuts off a piece of clay with a wire, and flat- 
tens it out by a plaster-mallet called a batter, while the clay 


rests upon a slab of wet plaster called a battingdblock. A boy | 
a plaster-mold from the drying-room, places it on the | ancjents. 


brin 
whirling-table, and then takes his position at the driving-crank. 


The man places the clay on the mold which forms the inside of 


the vessel, and when motion is imparted to the table the templet 
a is brought down and gives the required thickness and con- 
figuration to the ware. The mold and the ware are then re- 
moved to the drying-room, where, in a few hours, the plate is 
sufficiently dry to be removed from the mold. The latter is left 
to dry for a while longer, to remove the moisture contracted 
from the clay. 


Whir'tle. A perforated steel plate through which 
pipe or wire is drawn to reduce its diameter. 


Fig. 7202 illustrates a mode of forming lead-pipe. a is a sec- 
tion of the mold in which the rough tube is cast upon a treblet 
serving asacore. This is placed in an inclined position, as at 


Wh irtles. 


b, the pouring being done at the lower end. The core is en- 
larged at the lower end, so that when the other is made fast to 
the rack and the gear operated, the pipe is drawn with it 
through the whirtle 
clamping the mold. d are a plan and two sections of a whirtle. 
e is a drawing-machine in which a chain, winding upon a shaft 
rotated by gearing operated from the engine, is engaged to the 
treblet, drawing it over rollers through the whirtle at The 
whirtles are made rounded on one side to allow the more ready 
exit and entry of the pipe. They are of various sizes, the pipe 
being drawn through the larger ones first, and afterward through 
the smaller, of the gradually decreasing series, until reduced to 
the proper size. 

Whisk. 1. A small besom of broom-corn. 

2. An egg-beater. 

3. A cooper’s plane. 

Whisk’er. (Nautical.) Projecting booms at 
the bows, to spread the guys of the jib-boom. 

Whis'ket. 1. A small lathe, used for turning 
wooden pins. It has a hollow chuck, which holds 
the pin while turning. 

2. A basket. 

Whis'key. Corrupted from kibitka, or britschka. 
See BrirzsKa. 


ee 


c is a section illustrating the plan of 


_ against the beveled rim of a hemi- 
spherical or elongated brass cup, 
and passes out between the upper 
| and lower cups. 


justable in the tubular stem 6 of the 


wall may be readily heard, while 
the same is inaudible elsewhere 
in the interior. 


Fig. 7203. 
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. Police Duplex Calls Steam- 
Whisk. with Guard. ' Whistle, 


Mentioned by Seneca, and well known to the 


Whis'tle. 1. A shrill-toned wind-instrument, 
used as a child’s toy. Larger instruments of the 
kind are employed as alarms and for signaling. 


Fig. 7204 is a duplex whistle, for policemen, street-railroad 


| car-starters, etc. It has two tubes of different lengths and con- 


sequent pitch. 

The only musical instruments exhumed from the prehistoric 
deposits are whistles and pipes: one of the former obtained in 
a cavern of the Department of Dordogne in France is the first 
digital phalanx of a reindeer, with a cylindrical smooth-drilled 
hole. It yet yields a shrill sound when blown into. Several 
whistles made of the eye-teeth of dogs, with holes drilled near 
the roots, have been found in the cave of Lombrive, Depart- 
ment of Ariége. These are contemporary with the remains of 
the rhinoceros, reindeer, mammoth, hyena, bear, and cave- 
lion. A pipe with three finger-holes, made from a fragment of 
stag-horn, was found in the vicinity of Poitiers. 

An ivory whistle a foot long has been found in a British bar- 
row. It is engraved in Grose. 


The railway-signal code of the United States is, — 
Fig. 7206. 


1 whistle, ‘‘ down brakes.” 

2 whistles, ‘‘ off brakes.”’ 

8 whistles, ‘‘ back up.” 

Continued whistles, ‘ danger.’ 

Rapid short whistles, “ cattle- 
alarm.’’ 

A sweeping parting of the hands 
on the level of the eye, ‘‘ go ahead ”’ 

Downward motion of the hands 
with extended arm, “ stop.” 


2. The steam-whistle was 
invented in 1826 by Adrian 
Stephens, Plymouth, England. 


It is attached to a pipe connected 
with the boiler. On turning a cock 
the steam enters the lower part of 
the case, and, striking against a thin- 
edged circular deflecting plate, is di- 
rected through an annular opening  ~— 


—<-s 
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A (Fig. 7206) is Johnston's self-act- 
ing alarm-whistle. The rod a is ad- 


ball, to suit the desired low-water 
level in the boiler. When the water 
falls below the fixed point, the de- 
scent of the ball opens a valve con- 
nected with the rod a, allowing 
Steam to escape and sound the 
whistle 

B shows the device attached to a 
Cornish boiler 

See also Low-wWaTER ALARM. 

Porteous’s whistle, for a railway 
or marine signal, consists of a single mouthpiece and a number 
of whistles of different tones arranged in the barrel. By the 
introduction of one discordant note, an extremely shrill vibra- 


Whistles. 


WHITE. 


tion is produced, its peculiar dissonance rendering it distinctly 
audible over other sounds. (See also CALLIopE.) The whistle, 
patent No. 46,910, March 21, 1865, gives also a variable sound. 

Wood's railway-whistle (English patent, May 22, 1841) is at- 
tached to the blast-pipe to give a constant intermittent whistle 
during foggy weather. 


Fig. 7207 is a fog-alarm whistle, acting by the pulsation of | 


water as the vessel sways, driving air out of an orifice. 
The annular pipe A is divided into two chambers by a 
rtitiqn 5. It is partially filled with liquid, and an oscillat- 
ng motion is imparted to it, producing alternately a partial 
vacuum in each of the chambers ¢ /, which is filled by air 
entering through downwardly opening valves g, one for each 
chamber. The return oscillation, causing the liquid to rise, 


Fog-Alarm Whistle. 
compresses the air, forcing it to pass through one of the down- 
wardly opening valves ¢ ¢ in the pi C C, whence it is dis- 
cha through the hollow trunnion B into a chamber to 
whic gy whistle is connected. See also Foc-aLarm, Fig. 2056, 
page 898. 

Patent No. 18,689, January 21, 1868, is also for a whistle, 


operated by compressed air by means of a piston and hand- 
lever. 


White. The white pigments of commerce are 
rincipally obtained from lead, but preparations of 
barrie and zine are also used; the former as an 
adulteration, the latter as a substitute. 


White-lead is the carbonate of lead, produced from the metal. 
See WHITE-LEAD. 

Venice white is a mixture of equal parts of white-lead and 
sulphate of baryta. 

lamburg white is lead, 1; baryta, 2 parts. 

Dutch white has lead, i ; baryta, 3 parts. 

Clichy white is pure carbonate of lead. 

Kremnitz white, krems white, and silver white are synonyms 
of white-lead. 

Zine-white, an oxide of zinc. See Zinc-wHIrTe. 


White Brass. An alloy of copper and zinc, with 
sufficient of the latter, or of nickel, lead, etc., to 
give it a white color. | 


Co . Zinc. Nickel. Iron. 
ee eee 31 19 be 
German white copper........ 88 os 8.75 .. 
Sorel’s white brass (1840) ... 10 80 es 10 
PUEMIORE. orca ees canes eek 5 7 7 
Chinese packfong............ 40.4 25.4 81.6 2.6 

Cadmium 
Parisian white metal ........ 69.8 5.5 19.8 4.7 


White-cloud Il-lu’mi-na'tor. (Optics.) <A re- 
flector to illuminate a microscopic object with a sub- 
ued white light, such as is obtained from a bright 
white cloud. In place of a plane mirror, a surface of 
pounded glass or plaster of Paris is used. 

White Cop’per. An alloy forming an imitation 
of silver: copper, 16; zinc, 1; with arsenic added 
in a small quantity, to whiten. 

Known also as white tombac (Malay, tambaga, 
copper) or as blanched copper. See MOCK-SILVER ; 
WHITE Brass, 
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White-lead. Carbonate of lead (PbO, CO,). A 
dense white powder, insoluble in water, but easily 
dissolved in dilute nitric or acetic acid ; extensively 
employed in painting, 

he dissolving of los in vinegar to make a pig- 
ment was known to the ancients, 

Various methods have’ been and are used in its 
manufacture, 


By the Dutch process, generally employed in En land, where 
the manufacture was introduced about 1780, metallic lead cast 
in star or circular shaped gratings 6 or 8 inches in diameter is 

placed in pots containing strong acetic acid, over, but not in 
contact with, the acid. The pots are imbedded in a mixture of 
new and spent tan, and are covered with boards, over which is 
another layer of pots also imbedded in tan, and Fo on until a 
stack is built up some 20 to 25 feet in hight. The process is 
conducted within a covered chamber. 

A double reaction takes place in consequence of the heat 

generated by the fermenting tan; the volatilized acetic acid 
changes the metal into an acetate, which is converted into a 
_ carbonate by combination with the carbonic-acid gas evolved by 
_ the tan. The process occupies from 4 to 6 weeks. 
| In France, pits lined with masonry are constructed for the 
purpose. Stable-manure is employed as the fermenting ma- 
terial. A similar plan is adopted in Holland, Belgium, and 
| some parts of Germany. a (Fig, 7208, A) is a plate of cast-lead 
_ rolled into spiral form ; this is placed on an annular ledge in 
_ the pot 4, so as not to be in direct contact with the acetic acid, 
and the pot is covered with a leaden plate c; the stock of pots 
is arranged as shown at d. 
| It is of great importance that the lead should be pure. conse- 


quently sheet-lead is not used, cast-metal onl being employed. 
| Any iron gives the pigment a tawny hue; and if silver be pres- 
| ent, it becomes dingy when exposed to the light. 
_ _Lead prepared in this way is afterward subjected to the action 
of a crushing-mill, and then passed through a se rator, by 
| which any remaining unconverted or “ blue’ lead is removed. 


It is then ground in water, run through troughs arranged to 
arrest any metallic particles which may still remain; 
into tanks, where it is precipitated ; and, finally, 

pans previous to being mixed with oil. 


passed 
dried in large 
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In the improved method, as practiced in England, the lead is 
first converted into litharge, which is mixed with a small pro- 

_ portion of the acetate of lead, and then subjected to the action 
| of carbonic-acid gas, derived from the combustion of coke. In 
France, the process of Thénard and Roard is employed. Lith- 
arge is dissolved in acetic acid, forming a solution of basic ace- 
tate of lead, through which a current of carbonic-acid gas is 


ssed. 

B is the apparatus employed at the works at Clichy. a, tub, 
provided with a stirrer, in which the litharge is dissolved ; the 
acetate is drawn off into the tank 6, where the impurities settle, 
and is then allowed to flow into the tubular decomposition- 
vessel c, where carbonic-acid gas from the kiln d, filled with 
chalk 2}, coke 1 part, is, after passing through the purifier ra 
conducted by the tubes to points near the bottom of the liquid ; 
when the process is complete, the supernatant neutral acetate 
of lead is drawn off, and the white-lead, in the form of a semi- 
fluid m into £. 

Sulphate of baryta is extensively used for the adulteration of 
white-lead. This suBstance is nearly as heavy as the lead, and 
is perfectly white, but not so brilliant. It has not the body of 
white-lead, but is not so easily affected in color by no 
gases, white-lead being soon discolored by sulphureted hydrogen 


gas. 

The carbonate of zinc is a good substitute. See Zinc. 

For other processes, see English patents : — 

11,521, of 1847, Charles R. Lothman. Vapors produced in 
the Process of brewing and air are introduced into the lead- 
chambers, 


WHITE-LEAD. 21%s 


WHITE-METAL. 


12,246, of 1848, Thomas Richardson. Finely divided metallic, White-lead Mill. A mill for grinding white- 


lead is treated with acetic acid, steam, and hot air, in trays 
lined with slate flags, at a temperature of 90° to 100° F. 


| lead, either in a dry or moist condition. 


12,724, of 1849, J. E. D. Kodgers. Lead is cast into sheets, _—_‘ Fig. 7209 illustrates an apparatus invented by MM. Hameline 
which are doubled, and hung on frames. Troughs on the floor and Besancon, in which the production of flying dust, injurious 


of the chamber are ch with malt, sugar, ete. Steam is to the health of the 
admitted, through dilute acetic acid, in other troughs. workmen, is reduced 

8,091, of 1857, Edwin Hills, Lead ore, roasted to drive off the toa minimum. The 
sulphurous gases which are used for ag sulphuric acid, is dried cakes of lead 
formed into stacks, and acetic-acid vapor introduced at their, are placed iv a hop- 


bases. pe 
1,411, of 1858, Brown and Young. Carbonic-ucid gas is passed they fall upon an 
thro nitrate of lead, in solution. The carbonate thus endless band 6 within 
formed js lixiviated with lime-water. the chamber c, by 
88, of 1860, George Robinson. Chloride of lead is mixed which they are car- 
with carbonate of ammonia. vied to the mill d, 
1,288, of 1860, William Baker. Uses salts of acetic acid in- | where they are pul- 
stead of the acid itself. verized. The powder 
642, of 1861, J. A. Phillips. The carbonic acid is expelled | falls upon a sieve, 


from lead ores by a dull red heat, and they are boiled in a | over which is a series - 


strong solution of neutral acetate of lead; a current of car- | of brushes connected 
bonic-acid then causes a precipitate. to and revolving with 
2,427, of 1865, Peter Spence. Ore prepared as above is treated | the mill-spindle The 
with a carbonate, then with caustic soda, and, lastly, with car- | larger particles are 
bonic-acid | conveyed off through 
1,465, of 1867, William R. Lake. Chloride of sodium anda channel ¢, while 
oxide of lead are heated, forming oxychloride of lead; the , those which pass 
ty mass is treated with carbonic-acid gas. 
1,278, of 1867, A. M. Clark. Metallic lead is moistened with | fall on to a second 


through the meshes . 


the spray of acidulated water, and then treated with carbonic- | sieve with brushes, 
gas, under pressure; the process is completed by treat- | the larger particles, 
ment with chlorine and carbonic-acid gas. as scoop | being dis- er re eee 
: : Pate om charged through a channel e’ at the ,w the finer ones 
No owes Morey rar ag = pe seshen | pass through and fall upon an incline, by which they are con- 


| ducted into a vessel f, which may contain oil, or where they 


Holland, Mar. 18, °36.| 66,139. ey et al., June 25, | may be collected in the dry state. The chamber ¢ has at its 


Clark,t ¢ Dec. 4, “28. 


| upper part a pipe g opening into the shaft A, which carries off 


Richards, Dec. 2, '36 66,140. Fell* et al., June 25, | such dust as is not condensed by means of steam-jets i entering 


95. 
160. Phillips, April 17, °37. 87. 
964. Ripley, July 11, '87. | 67,992. Lewis, Aug. 20; 67. | ‘Be.chamber. 


767. Cumberland, June 7, 70,990. Gattman,* Nov. 19 
"33. *67. 
994. Holland, Nov. 3, '38, | 77,818. Jacobi, May 12, ’68. 


Fig. 7210 illustrates a mill for grinding white-lead in oil or 
>, water. The pigment having been sufficiently moistened and 
mixed is fed through the hopper at the top, and is thoroughly 
comminuted and incorporated with the oil by the grinding 


1,115. sae al., April} 80,168. ee July 21, | action of two grooved disks, the upper one of which is rotated 


1,281. Clark, July Hi, 39. 83,357. Bartlett, Oct. 27, ’68. 
1,424. Clark, Dec. 5, °39. 85,796. Dale et al.,§ Jan. 12, 
1,535. Trovills, Mar. 31, °40. 69. 
1,744. Gardner, Aug. 28, 40. | 86,835. Hannen,* Feb. 9, 69. 
1,804. Cory, Oct. 8, '40. 89,074. Reakirt, Apr. 20, 69. 
8,232. Gardner, Aug. 26, 43. | 91,267. Repetti, June 15, '69. ‘7 
8/292. Pattison, Aug. 12,51. | 91466. Mayer, June 15, °69. 
12,616. Baker, April 3, 65. 92,816. Gattman, July 20, '69. 
13,657. Rowland, Oct. 9, 65. | 94/214. Jacobi, Aug. 31, '69. 
13/961. Schwabe, Dec. 18, '55. | 95,075. Bradley, Sept. 21, °69. 
18,244. Hannen, Sept. 22,°57. | 95,097. Dwelle, Sept. 21, “69. 
19,771. Hannen, Mar. 30,°58. | 95,201. Cuddy, Sept. 28, ’69. 
20,731. Rowland, June 29,’68. | 97,355. Dale et al., Nov 30,’69. 
22'036. Smith, Nov. 9, '58. 97,936. Lewis et al., Dec. 14, 
22/679. Smith, Jan. 18, °59. 69. 
23,815. Albert, May 8, °59. 104,434. oes et al., June 21, 


25,106. Erdmann, August 16, 70. 
59 105,431. Cuddy, July 19, 70. 


29,665. Brumlen, Aug.21,’60. | 108,433. Bartlett, Oct. 18, ’70. 
80,521. Mayer, Oct. 23, 60. | 108,571. Dwelle, Oct. 25, °70. 
$1,224 Brumlen, Jan. 29, °61. | 109.125. Hatfield, Nov. 8, °70. 
33,337. Cary, Sept. 24, 61. 112,606. Lewis, March 14, ’71. 
38.283. Cobley, Apr. 28, 63. | 112/607. Lewis, March 14) '71. 
42,407. Rowland, Apr. 19, °64. | 112,608. Lewis, March 14° °71. 
45,587. Coggeshall et al., Dec. | 113,014. Brumilen, Mar. 28, ‘71. 
64. 114,405. Burridge, May 2, °71. 
46,706. Archer et al., March | 116,604. Lewis, July 4, °71. 
7, 65 118,794. Davison, Sept. 12, '71. 
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61,018. Chadwick, Nov. 21, 


. Spence, 
63,583. Delafield, Apr. 3, 66. | 136,446. Meylert, Mar. 4, °73. 
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White-Lead Mill. 


48,009. Rowland, June 6, °65. | 120,556. Wheeler, Oct. 31, °71. by gearing driven by belt and pulley and the lower one station- 
243. Baker, June 13, 65. | 120,916. veers, Nov. 14, | ary. The spindle of the upper disk is re ot in a lever which 
? 


ii. is adjustable by a screw-rod and hand-w 
. 122,404. Pollock, Jan. 3, '72. | tance between the faces of the two disks, so as to regulate the 
See. mpage ane 23, Rs 125,158. Whiting, April 2, °72. | fineness of the product. 


arch 6, '66. | 127,395. Wheeler, May 23, 72. White-leath/er. 


In. 
: | 
a 
of — 


4 


eel to vary the dis- 


Leather tanned with alum 


55,249. Delafield, June 5, °66. | 137,474. O * april 1,73. | and salt, which does not discolor the hide or give it 
66,685. Fell et al.,J’ly 24,66. | 140,721. Milner, July 8, 7g. the brown appearance due to tanning by -bark 


59,135. 5 saa t. 28, | 142,199 


142'419. Tolle: dept. 5 7 Ni or other ooze. See TAWING. 


59,901. Fell ® et al., Nov. 20, | 145,713. Armstrong, Dec. 23, White-line. 1. (Printing.) A blank space be- 


tween lines of t 


78. 
59,902. Fell et al. , Nov.20,°66. | 148,862. — et al., Mar. 24, 2. (Nautical.) An untarred cord or ro 
7 j ; 


62,097. Van Der Weyde,* Feb. : 
12, °67 151,165. Sevin, May 19, °74. 


White-mal'le-a-ble Al/loy. See list under 


62,130. Hannen, Feb. 19, °67. | 151/497. Meylert, June 2, ‘74. | ALLoy. Specifically the list in 2d column, page 63. 
~~ Hannen, May * o. 1s ree. Rueger, June 9, '74. White-met’al. A term usually Be egs to an 
Oi 


137. Felletal., June 643. Brumlen, Sept. 1 "74. 


7 Sn alloy in which zine, tin, nickel, or ] 
x 2-0 a here alata Poi Ml rca cay a ar li quantity as to give it a white color, if white be @ 


is in such 


} Relssued Poented. in England. color, as it is for all reasonable purposes of descrip- 
See also ZINC-WHITE. tion. See list, 2d column, page 63. 
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WHOLE-AND-HALF COMPASS. 
in form and adapted to closely fit the bore, studs 


Whit'en-ing. (Leather-manufacture.) The pro- 


cess of cleaning hides at the beam, by passing a 
knife with a fine edge lightly over the flesh side, to 
bring it to the clean and [it condition for waxing. 

Whit’en-ing-ma-chine’. A machine for remov- 
ing the red skin or cuticle from the grain of rice 
after the outer husk has been hulled off. 


The machine has a stone of coarse grit fixed on a spindle, | 


and expansible rings being dispensed with. Cannon 
and small arms, both muzzle and breech-loading, are 
constructed on this principle, the breech-loading 
form, however, being geriaealty adopted. 


Fig. 7212 illustrates one of the latest of Mr. Whitworth’s 
improvements. The gun is of cast-stee], compressed while still 
in a fluid state, whereby the tensile strength is greatly in- 


like a grindstone, and revolving in a sheet-iron case, punched | creased. 


with holes like a grater, the protuberances of the apertures | 


being inward. A space of about 1 inch intervenes between the 
stone and the case, and the latter has a door on the 


A is a vertical, B a horizontal section, C D end elevations 


| showing the breech in open and closed positions respectively. 
riphery, 


The barrel a is strengthened by a reinforce band 6; in large 


at which the rice is introduced. The stone is rotated bya band, ' guns more than one of these bands may be employed. The 
at a rate of 250 revolutions per minute, and the case is allowed | central part of the rear end of the reinforce is cut away, forming 
to rotate slowly. The rice is rubbed by the stone, the grains a groove in which the breech-block c slides. The faces of this 
opening have a series of parallel grooves d, adapted to receive a 


gr each other, and against the asperities of the casing. | 
The heat produced by friction swells the grain and bursts the | 


cuticle, which is rubbed off, and escapes, in the form of red 
dust, through the holes in the casing. 

Ewbank's rice-polishing or whitening machine (English pat- 
ent, 1819) specifies a aon of concentric cylinders, the outer 


one fixed, and the revolving inner one covered with sheep-skin,,. | 
with the wool outward. The rice is rubbed between the two, | 


and the cuticle is thereby rubbed off and the grain polished. 


wooden runners, covered with sheep-skin, with the woolen and 
the flesh sides of the skin exposed to the rice, which passes be- 
tween the runners. The wool intervening between the leather 
and the wood gives a certain elasticity to the rubbing surfaces. 

Whit’en-ing-stone. A fine-grained stone used 
by cutters. 

White Pat’terns. (Dycing.) In the India 
bandanna handkerchiefs the white spots are pro- 
duced by covering them with sealing- wax and tying 
up tightly to protect them from the action of the. 
dye. European manufacturers employ a resist or 
discharge for the same purpose, citric or tartaric 
acids being largely used for the latter object. The 
yellowish tinge which the white spots acquired 
during the subsequent washing was formerly provided 

inst by mixing cow-dung with the water; the 
phosphates of lime and soda mixed are now, how- 
ever, used to produce the same result. 

White-rub’/ber. Caoutchoue mixed with such 
quantity of any white pigment as to give a dead | 
white color to it. The ingredients are added in 
combination with sulphur, so as to make a white 
vulcanite when heat is applied. Oxide of tin, chalk, | 
whiting, ete. See Ivory, ARTIFICIAL. | 

White-stuff. (Gilding.) A composition of size | 
and whiting used by gilders to cover woodwork on | 
which gold-leaf is to be laid. See GrLpINo. | 


White Tom’bac. A white alloy imitating sil- 
ver. Copper, 14; zinc, 1. Arsenic to whiten. See | 
MOocK-SILVER. 

White’wash. A milk of lime used for painting 
walls. Its extreme whiteness is sometimes moderated | 
by a little black | 
or other color. | 
,An addition of. 
size renders it 
7 more durable. | 
Jy White-wash'- 

ing-ap’pa-ra’-_ 

tus. A reservoir 
with roller and 
brush for whiten- 
ing walls and 
ceilings. 

The bibulous lar- 


ger roller distributes the wash from the reservoir upon the ceil- 


ing; the smaller roller acts as a guide, and the brush precedes 
to remove dust. 


Whit'tle. An old name for the clasp-knife. 
‘“ A Sheffield whittle.’”’ — Caaucer. 
Whit'worth Gun. (Ordaance.) A kind of rifle 
invented by Mr. Whitworth of Manchester, Eng- 
land. The bore is hexagonal in section and has a 
very rapid twist. The projectiles are very elongated 


Fig. 7211. 
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Whitewashing-Apparatus. 


' breech-opening; a 
Shiel’s whitening-machine (English patent) consists of two | 


one t series of teeth ¢ ¢ on the breech-block, and by 
which it is held when pushed home in tion for firing. 
These grooves are very slightly inclined to the axis of the bore, 
so that as the breech-block is moved into this position it is 
drawn up close to the face of the breech. The movement 
is effected by a lever /, connected by interlocking projections 
with a pinion g, which gears with a rack A at the bottom of the 
a i dropping into a notch in the pinion 
g serves to hold it in piace, but ry Ae lifted to permit its re- 
moval. The cartridge-chamber & is of larger diameter than 
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Whitworth Gun. 


the bore of the gun, and is somewhat enlarged at its base; to 
facilitate the insertion of the cartridge a groove / or a circular 
opening, corresponding in diameter to the cartridge ,is also made 
in the breech-block ; this opening receives a shot-guide m hav- 
ing an aperture through which the projectile is passed in load- 
ing, and by which it is directed into the bore; when in place 


_ this guide is removed and the cartridge inserted ; to facilitate 


this the rear end of the bore is very slightly enlarged. By 
turning the lever / the breech-block is then slid into firing 
position and the gun js ready for discharge. The interlocking 
projections on the lever and the pinion g having a certain 
amount of play allow the lever to act as a hammer to more 
effectually start the breech-block at the commencement of this 
and of the return movement. A steel gas-check n is provided 
to prevent escape of gas at the breech. It will be observed 
that the ves d are undercut to prevent any tendency on 
the threads of the breech-block to separate the two parts of 
the reinforce-band which serve as guides. ois the upper end 
of the elevating screw-link. 

The nine-pounder field-gun on this plan is made from a solid 
ingot of steel, no reinforce-band being employed. Its length 
is 6 feet 2 inches; weight, 83 cwt.; external diameter at the 


breech, ss inches ; muzzle, 44 inches ; diameter of major axis of 
bore, 2.72 inches; of minor axis, 2.47 inches ; charge of powder, 
2} pounds. 


The rifling has a twist of 1 in 55 calibers, and the ordinary 
projectiles are 3} diameters in length, and are fired as cast, 
without being trimmed up. The carriage is also of steel, weigh- 
a. 10 ewt. 

teel shot having their sides smoothly dressed up are fre- 
quently employed with the Whitworth gun, which is peculiarly 
adapted for firing solid shot, though hollow projectiles are also 
used 

Small arms rifled on this plan are better suited for hard 
metal than leaden projectiles ; with the former great penetra- 
tion and accuracy are attainable, 


Soe (Mining.) Where the coal has not been 
worked, 

Whole-and-Half Com'pass. A proportional 
compass having two pairs of legs, one pair twice the 
length of the others, so that their respective reaches 
are as 2 to 1. A kind of reducing or enlarging 
compass. The Herculaneum cabinet shows a pair of 


WHORLER. 


Fig. 7213. such, and the same inay be seen in Fico- | 
roni, ‘‘Gem. Liter.,” tab. 6, 4to, 1757. | 
Such are also seen in the Pompeiian col- | 
lection. Also known as a_ bisecting- | 
compass. 
horl’er. A potter's whirling-table, 
on which he shapes circular articles. 
Wick. A bundle of fibers to lead oil to 
the flame, where the oil is evolved as gas 
to maintain combustion. It acts by capil- 
lary attraction, and usually consists of 
a bundle of soft-spun cotton threads. 
Though the wick is usually charred, it is 
not a necessary condition. Some of the 
lighthouse lamps are made to overflow at 
the wick-tube, keeping so constant and 
profuse a supply that the wick is scarcely 
affected. 


Small tubes of glass or bundlea of wire have 
been used as wicks; asbestus was used by the 
ancients,and ia yet used by the moderns. Gor- 
don’s English patent, many years since, described 
wicks composed of glass, metallic wire, or asbes- 
tus in fine filaments, formed into smnall bundles 
and bound spirally with wire or wrapped in wire- 
gauze, The liquid is conveyed by capillary at- 
traction in the fine interstices between the paral- ; 
le) filaments to the flame. 

Inventors have not entirely neglected the sub- 
ject, as the following will indicate: — 

Leslie, October 26, 1858. A wick composed of 
a single yarn, double-looped. 

Wortendyke, April 26, 1859. A lamp-wick com- 
posed of strands that have received a preparatory 
twist in one direction are then spun ina contrary 
direction with and coiled upon a thread, and are _ 
then twisted together. ;: 

Weeden, January 1, 1861. A wick composed | 
ofa single strand in a series of single loops. 

McKee, Deceimber 23, 1862. A lainp-wick made 
out of pulp, and felted or hardened together, instead of being 
woven, plaited, or twisted, and this whether the pulp be incased 
in an outer protection or not. 

Connelly, January 6, 1803. The wick consists of an outside 
case or wrapper of linen, muslin, or other suitable substance, 
folded lengthwise over a filling of loose raw cotton, cotton-yarn, 
paper, pulp, or other substance possessing sufficient capillarity, 
the joint of the outsile case or wrapper being secured by a 
narrow strip of thin muslin or other material pasted upon one 
side of the wick, where the edges of the wrapper meet. 

White, August 28, 1863. A roving of unspun cotton, flax, 
jute, or other vegetable fiber, coveret with a coating of gluten, 
by being passed through a vessel containing a solution of glu- 
ten, from whence it is passed to a tube to bring it to the proper 
shape, and afterward dried. 

Larcher, July 7, 1863. At the upper end of a common wick 
is a section of asbestus, which is fed by the ordinary wick, with- 
out waste of material. 

Meucci, Februnry 28, 1865. A lamp-wick made of paper 
pulp, and strengthened by means of bobbinet or other similar 
material. 

Furlong and Long, April 4, 1865. The wick is saturated with 
& mixture of alum, graphite, and water, to render it nearly 
incombustible. 

Noyes, December 19, 1865. The wick is made of closely 
woven fiber, inclosing loose longitudinal fibers to lead the oil. 

Le Count and Chard, February 27, 1866. The wick is made 
of wool or woolen cloth. 

Topliff, June 19, 1866. The lamp-wick is treated with alum 
and gum, to preserve it from combustion. 

Le Count, October 30, 1866. Cotton threads run longitudi- 
nally through the wick, to increase its conducting power. 

Hoard, November 20, 1866 The wick is made of paper pulp. 

Martine, March 5, 1867. The wick has a core of wood, twine, 
or some firm substance that will consume with the wick ; the 
addition gives stiffness to the wick, and enabler the teeth of 
the elevating wheel to operate upon it more effectively 

Count Rumford invented the flat wick of soft cotton woven 
for the purpose, of the right width. 

Argand of Geneva invented the tubular wick and the lamp 
named after him, which was the first lamp requiring a wick 
of that character. 

The modification of the Argand, invented by Fresnel, for 
lighthouse purposes, has 4 concentric wicks, the outer one 3} 
inches in diameter. 

_L' Ange invented the lamp-chimney, adding it to the tubular 
wick and central air-tube of Argand. 

The mosque of Cordova was lighted by olfl-lamps and wax- | 
candles, in the time of Al-Mansur. 75 pounds of cotton were | 
eonsumed each month of Ramadhan. 
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‘wearing dead peoples’ hair, 


- powder. 


. gold-dust, and scented. 


WILLOWING-MACHINE. 


chandeliers was 280; the cups for ofl, 7,425. The annual con- 
sumption of oi], 125 kintars (12,500 pounds). The wax-candles 
for Ramadhan, 300 pounds, with 76 pounds of cotton yarn for 
wick. The largest chandelier had 1,854 cups for lights. The 
four large ones were only lighted: on epecial occasions, and 

urnt nightly 175 pounds of oil.— MagkKarw’s (Arabic) His- 
tory of the Mohammedan Dynasties of Spatn. 


Wick’et. 1. A gate, formed like a butterfly- 
valve, in the chute of a water-wheel, to graduate the 
amount of water peule to the wheel. It has a 
central spindle with a wing on each side. 

2. A small gate for foot-passengers. 

3. A half-high door. 

Wick-trim’mer. A shears for trimming wicks. 
It has usually a shelf on one blade to hold the por- 
tion cut off. 

Wide-gage. In England, the gage of the Great 
Western Ruilway, 7 feet. 

Our broad-gage is such as the Erie. 
WAY-GAGE. 

Wig. A false head of hair; the hair is fastened 
into a fabric or false scalp. 


See Rat.- 


Some very fanciful and well-constructed wigs are found in the 
tombs of Egypt. The people, especially those of quality, were 
shaved regularly, except in time of mourning. Several wigs 
have been preserved, and are now in the museums of London 
and Berlin. 

The Egyptians wore false beards on the chin, the kind and 


style being determined by rank and condition. 
I 


Xenophon stated that the Persian monarchs wore wigs. It is 
probable that the splendid tresses and beards of the Assyrian 
monarchs and magnates, ag seen in the sculptures of Nimroud, 
were artificial. 

Tertullian cautioned his wig-wearing auditors to beware of 
Clemens of Alexandria declared 
that the episcopal biessing stayed in the wig and would not per- 


'colate through to the scalp. 


The Greeks and Romans used false hair, and likewise hair- 
Hannibal wore what may be called a wig; that of the 
Emperor Commodus was anointed with grease, powdered with 
The fashion was again set by St. Louis 
ou his return bald-headed from the crusades, Henry III. of 
France had a skull-cap covered with false hair. In Louis 
XIV.'s reign wigs were fashionable. Hair was then woven into 
a linen cloth, and likewise into fringes, which were used under 
the name of Midan points. These fringes or laces were sewed In 
rows to plain caps, which were made of thin sheep-skin, and 
this head-dress was the French peruque, the German parucke, 
the English periwig; whence the term wig. One form con- 
sisted of three-thread tresses which were sewed to ribbons; 
these were then stretched out and sewed together on blocks cut 
into the shape of the head. Frizzing the wigs was introduced 
by one Ervais 

Periwigs first worn in England about 1590. Judges woré 
full-bottomed wigs 1674. 

‘““] bought two periwigs, one whereof cost me £3 and the 
other 40 s.°> — Pepys, 1tits3. 

The peruke was an Italian device, first worn at the French . 
court, 1620; introduced into England, 1660. 

Louis XIV., to hide his shoulders, which were not matches, 
introduced the long wig, and then uo gentleman of quality a& 
court could wear his own hair. 


Wig'an. An open, canvas-like fabric, used asa 


| 
stiffening in the lower ends of the legs of pantaloons, 


and asa skirt-protector on the lower inside surface 
which drags on the pavement. It is sometimes sold 


_in strips, fluted, and attached to a band. 


Wig-block. A shaped piece of wood for fitting 
@ Wig upon. 

Wig'ging. See WIGAN. 

Wig'wag. (Watch-making.) A rubbing-instru- 
ment used upon and driven by the lathe, being re- 
ciprocated longitudinally by crank attachment to 
some wheel of the lathe. 

Willow. See WILLOWING-MACHINE. 

Willow-er. See WILLOWING-MACHINE,. 

Wil low-ing-ma-chine’. 1. (F/ax.) A set of 
revolving bars for removing the pith and other ref- 
use from flax, hemp, etc. 

2. (Cotton.) A machine for cleaning cotton, simi- 
lar to the opening-machine, and more particularly 
adapted for cotton of long fiber and full of impuri- 
ties. 


WILLOW-PEELER. 
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Fig. 7214. 


The spikes aa are 
less numerous’ but 
much longer than | 
those of the opener, | 
the spikes of the drum 

ng between those 
n the cover. 3 

The machine is fed 
through the hopper}, 
and the cotton is taken 
out through the door 
c, while the impurities 
pass through the grid | 
d. The drum, which | 
is driven by means of | 
the fast and loose pul- | 
leys ¢ at the rate of | 

revolutions per 
minute, can prepare 


150-200 pounds of 
cotton per hour. 
charge consists 
about 1} pounds, and 


the duration of each 
operation is about 25 


seconds. 

Fig. 7215 consists of 
a casing containing a 
conical studded | 
j with spikes, which 
pass between other spikes in the casing. The cotton is put in 
at one end of the inachine, and being caught by the spikes, the | 
flocks are pulled apart and the dirt shaken out while it is bei 
gradually carried forward to the place of discharge. Sand an 


heavier impurities fall through a grating at the bottom, while | 
the dust and lighter matters are driven off by a fan and pass | 
through wired openings intoachute Called also twilly, shake- 
willy, willow, welly, willey, devil, opening-machine. See also 
Corron-CLEANING MACHINE. 

The term ieillow is said to have been derived from the fact 
that in the early forms of the machine a cylindrical willow 
cage was used. It is more than probable that the term is de- 
rived from the willow-wands wherewith the cotton was beaten, 
to loosen it and eject the impurities, before the invention of 
machinery for the purpose. The finer varieties of cotton are 
yet batted with rods while resting on an elastic grated table ; 
the felting-material for hats is similarly treated ; and cow-hair 
to mix with plastering-mortar is also beaten with rods to sepa-— 
rate and loosen the tussocks. 

The willowing in the series of operations on ordinary cotton | 
is followed by the batting-machine,in which scutching, blowing, 
and /apping are employed, to rid the cotton of remaining im- 
purities, and bring it to a light downy condition, fit for presen-— 
tation to the carding-machine, which lays the fibers parallel, in | 
readiness for the operations of drawing and twisting. 


3. (Wool-manufacture.) A large wooden cylinder 
having strong iron spikes about 3 feet long project- | 


ing from its periphery, and arranged in a spiral di- | 
rection around it. 


_ The cylinder is inclosed in a wooden case, and the wool is 
supplied to it by an endless apron and feeding rollers. The 
wool as it passes between the rollers is exposed to the action of 
the spiked cylinder, whose teeth tear apart the fibers of the 
wool, making it light and open, at the same time allowing dust 
and dirt to fall through a grating beneath. This is preliminary 
to the picking and ing See WILLOWING-MACHINE; WIL- 
LOWER. 


Willow-peel’er. A device or a machine for 


ippi i hich see). 
stripping the bark from willow wands. Made yg Fe 


A crotch with sharp edges is effective upon the 
wand which is drawn through it, the taik baling 
loose upon the wood. 

Machines are also made for the purpose. See patenta Nos. 


62,629 21,740 
58,747 40,252 
84 324 34,201 
29,535 70,288 


Wil'low-strip’per. See WILLOW-PEELER. 

Willy. A machine having a spiked cylinder for 
tearing open the locks of wool before the picking, 
burring, oiling, and carding processes, <A devil. 
See WILLOWING-MACHINE. 

Wil'son-snaf'fle. (AManege.) A jointed mouth- 
ring bit, the check-rings of which are loose and 
made in the usual manner; upon the mouth-piece 
there are two loose rings, into which the check- 


| oe of the bridle are buckled. 


il/ton-car’pet. A carpet made like Brussels, 
excepting that the wire is flattened instead of being 
round, and has a groove along the upper surface, 
which acts as a director for the knife by which the 
loops are cut and the wire liberated. 


The Wilton-carpet is called Moquette by the French. By 
increasing the size of the wire, the carpet can be increased in 


Fig. 7216. 
wor 
Pile- Fabric. 


thickness or quality. The quality of Wilton or Brussels is es- 
timated by the number of wires to the inch. The usual num- 
ber is 9 for Brussels, 10 for Wilton. After weaving, the nap 
is sheared. See BRUSSELS-CARPET. 

Wim’ble. The old-fashioned name of the gim- 
let, then of the 
brace. A_ brace, 
used by marble- 
workers in drilling 
holes. 

Wince. A form 
of washing-machine 
used by calico- 
printers and dyers. See WINCING-MACHINE. 

Win'cey. (Fubric.) Linsey-woolsey. 

Winch. The most simple form of hoisting- 
machine, consisting of a roller on which the rope 1s 


Wimble. 


Fig. 7218. 


wound, the turning- 
power being a crank, 


Tt has many modifica- 
tions in respect of its 
adaptation to cranes and 
derricks. Increased 
power is obtained by 
placing a large spur- 
wheel on the roller-shaft 
and turning it by a pin- 
ion on the crank-shaft. 

When on a movable 
frame, with drum and 
gearing, and adapted for 
hauling in the fall of the 
hoisting-tackle of der- 
ricks, etc., it is called a 


Fenre-Post Driver. 


In Fig. 7219 the rope- 
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drum is turned by a spoke-wheel in- 
stead of by crank 
Fig. 7 is a differential windlass 
In the differential windlass the rope 
winds upon the larger part of the 
barrel and unwinds from the smaller 
one, the elevation of the pulley being 
equal to half the difference between 
the amount coiled on and the amount 
payed off. 
. Dispense with the pulley, place the 
power on the rope of the larger bar- 


smaller barrel, and we have the 


Chinese Windlass. 


tion of the load being equal to the 
difference between the amounts coiled on 
and off, and the power directly as the ratio 
of the diameters of the barrels. 


Fig. 7221. 


Winch-Capstan 


Winch-cap’stan. A combination in 
which winch-heads are arranged 
on top of the capstan. 7. ae 

Winc’ing-ma-chine’.. A =~ --= 
wince is a ree] (see WINCH) placed = 
over the division-wall between two 
pits, so as to draw the cloth from 
either, discharging it into the 
other, according as the handle is 
turned. 


Tt is used by dyers and calico- printers in steeping or washing | 
cloth. The wincing-machine is a succession of winces over | 


which the cloth passes continuously over reels dipping into 
tanks placed in succession and holding a mordant, a dye, soap- 
suds, solution of bleaching-powder, a chemical solution of any 
kind, or water, as the case may be. The tanks are wince-pots. 
See WASHING-MACHINE, Figs. 7062, 7063. 

Windl/age. (Ordnance.) The difference between 
the bore of the gun and the diameter of the shot fired 
therefrom. It varies from .15 inches to .9 inches for 
spherical projectiles. 

Rifled guns are intended to avoid windage, various 
kinds of packing and sabots being used to fill up 
the space around the projectile. 

ind-bar'row. See WIND-CAR. 

Wind-beam. Formerly, a cross-beam used in 
the principals of roofs, occupying the situation of 
the collar in modern king-post roofs. 

Wind-bore. (Mining.) The pump at the bot- 
tom of a set of pumps. 

Wind-car. One driven wholly or partially by 
the wind. The Chinese have sails on barrows, to be 
used when the wind is favorable. Wind-cars are 
also used on the plains of Tartary, if we may believe 
the poets. 


Milton alludes to the wind-driven cars of the Chinese, as 
traversing the table-land of Asia : — 


‘* But in his way lights on the barren plains 
Wits wie ced wind thats cas ligh 
t ls and wind ¢. cany wagons light.”’ 
Paradise Lost. 


rel, and the load on that from the | 


ordinary wheel and azle; the eleva- | 
| while the mother and younger ones ride on the vehicle. 


We are not to infer that Satan saw the cars in motion, nor 
that Milton believed the modern theory, that mankind proceeded 
from several independent centers 

This wou'd be granting the whole question, that the almond- 
eyed man of Cathay was scudding over the plains in pursuit of 
business or pleasure while Adam and Eve were yet disporting 
in Eden, 

| One form of the wind-car has sails like a windmill, which 
| rotate an axle and impart motion to the driving-wheels. Such 
_ are described in old works on physics, published centuries ago. 

The Chinese wind-wheelbarrow is drawn by a donkey, and 
when the wind is fair a sail is set. The wheel turns in the 
middle of a wooden frame, sustained by iron bars. Upon the 
frame are hung all kinds of utensils. The donkey is generally 
mounted by the paterfamilias, the son and heir walks behind, 
See 
also Krre, page 1230. 

Wind-chest. (Music.) An air-tight box in an 
organ or other wind-instrument played by keys, into 
which the air is received from the wind-trunk, and 
from which air is admitted by valve-ways through 
the channels of the sound-board, to the air-ducts 
communicating with the respective pipes. 

Wind-cut'ter. (Jusic.) In an organ-pipe, the 
lip or edge against which the issuing sheet of air 


ee 
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Bobbin - Winder. 

impinges. The vibration thereby imparted is com- 
municated to the column of air in the pipe, pro- 
ducing a musical note whose pitch is determined by 
the length of the pipe ; the quality of the tone by 
ag of the pipe, and the material of which it is 
made. 


Wind’er. (Fiber.) 1. A machine for winding 
yarn on spools. There are various forms for filling 
spools or bobbins from skeins, balls, cops, reels, or 
beams: the bobbin horizontal or inclined. 


Fig. 7222 is a machine for winding from a beam on to upright 
bobbins a on skewers rotated by gearing within the box 6. Two 
fallers c d are used, one for building up the iat G9 other for 
tension. In the figure the machine own as d-driven by 
the wheel ¢ in the rear. 


2. An apparatus for winding silk on to bobbins. 


Each hank is extended upon a light, six-sided reel called a 
swift, a number of which are arran side by side upon an 
axis on either side of the frame. The bobbins, one for each 
swift, are similarly a above, and the filaments being at- 
tached to the bobbins these are set in motion, causing the 
swifts to turn around and deliver the silk. The fibers pass 
through _— to which a traversing motion is imparted so 
that the is laid evenly on the bobbins. 


3. A machine for winding bobbins for sewing-ma- 
chine shuttles. 

In Fig. 7223 is shown the thread passing off from the spool 
of chee on the machine; 6 is the Sobhia-witder : a is the 
bobbin in process of being wound: c is the head on the adjust- 


able spindle-center that holds the bobbin, and is pulled out by 
this head in order to get the bobbin between it and the spindle ; 
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Or 


In Professor Coffin's wind-gage each motion of the vane 
directed a minute but constant stream of dry sand into some 
one of 32 stationary hoppers, corresponding in position to as 
many points of the compass. The weight of sahd found in 
the several receptacles below each hopper showed the length 
of time that the vane had pointed in that direction. In the 
observatory erected on the Greylock peak, 4,000 feet high, of 
Saddle Mountain, the instrument was arranged to run and 
register for three months in winter, when the peak was inacces- 
sible. In this interval the clock-work faithfully did its entire 
duty. The anemometer was changed b substituting for the 
stream of sand a series of cards half an inch square, laid con- 
secutively on a moving band that deposited one of them every 
fifteen minutes. Each card being inscribed with the day and 
hour it represented, when the receptacle marked “North,” for 
example, was examined, all the cards found in it indicated the 

exact quarter-hour in the past three months when the wind 

| was from that direction. In 1872 a similar instrument was 
and Sobeteneben for the observatory of the Argentine Confederation, 
at Cordova. 


Wind-hole. (Mining.) A shaft or sump sunk 
to convey air. 

Wind'ing-en’gine. 
steam-engine. 


In the portable form (shown in Fig. 7227), the boiler and fur- 
nace are contained in an upright plate-iron case. The drum @ 
on which the rope winds is rotated by a gear-wheel, into which 
meshes a pinion on a shaft carrying a disk b, having a wrist- 
pin, to which is attached the connecting-rod of the steam- 
cylinder c. 

Fig. 7228 is an English winding-engine, adapted for small 
mines. The engine is of the usual size, with a Cornish boiler. 
The ore is raised by a double drum with a wire rope, one kibble 
being raised while another is lowered. A second shaft has a 
crank on its end for working the pumps by means.of the bal- 


Fig. 7223. 


Bobbin- Winder. 


d is the point of the bobbin which should be oiled when it is 
being wound; ¢ is the balance or fly wheel on the machine ; 
fis the bobbin-winder wheel. 

Wind-fur’nace. A furnace in 
which a strong heat is obtained 
without the use of bellows, by 
means of a powerful draft, depend- 
ent on a narrow flue or chimney of 
considerable elevation. Such fur- 
naces are employe’ in chenrical lab- 
oratories, and in smelting the more 
refractory metals. 

Wind-gage. An _ instrument 
for measuring the force or velocity 
of the wind. See ANEMOMFTER. 

Dr. Robinson's is now more generally 


(Steam-engine.) A hoisting 
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Wind- Furnace. 


used, perhaps, than any other. 

It consists of four hemispherical cups attached to the ends 
of equal horizontal arms, which turn freely on a vertical axis. 
The axis carries an endless screw, which, by means of inter- 
posed gearing, rotates a hand or hands moving around one or 
several dials, or it is caused, by proper mechanism, to leave a 
record on an endless strip of paper. 

Williams's wind-gage, or air-meter, consists of a rotary vane 
a, surrounded by a cylindrical casing; the axis of the vane- 
wheel carries an endless screw, which, by suitable gearing, 


Fig, 7225. 


ance-beam. The pumping and winding arrangements may be 
thrown in and out of gear, so that either may be worked singly- 


Wind'ing-gear. An English term for the 
winding-machine for mines. The hoisting-engine 
is of the portable class. Each part of the rope passes 
over a separate iY at ep of the elevated stage, 
so that one kibble is being hoisted as the other de- 
scends (Fig. 7229). 

Wind'ing-ma-chine’. A reel, swift, warping- 
machine, or similar contrivance. See BaLLine- 


Fig. 7226. 


MACHINE; REEL; WINDER; etc. 


Fig. 7230 is a machine designed to wind direct from the hank 
or skein to the shuttle-bobbin. It has 30 spindles, rotated by 
bands which reach from the spindle-whirls to the long drum a, 
_ which is common to the whole set’ The skeins are laid around 
| two spools 6 ¢, the lower of which is dependent and keeps the 
skein distended. The thread of the skeins passes upward to 
wire eyes dd, which are traversed back and forth over the 
bobbins so as to build up the thread symmetrically upon them. 
See also WINCING-MACHINE; WASHING-MACHINE, for machines 
| for winding fabrics through vats. 


Wind 'ing-stairs. Stairs ascending in a spiral 
line around a solid or open newel. See STAIRS. 


| Stairs are found at Persepolis. They were so gently inclined, 


and so wide, that horses might ascend them. The Roman 
actuates the pointers on a series of diais; the gearing may be stairs were usually narrow, ete, and inconvenient. The 


so adjusted as to cause the pointers to mark the number of | 1 staircase in the Trajan purts 
revolutions of the wheel, the absolute velocity of the wind, or ee for the anies. pa sooty iF eon ead inte 
the quantity of air passing through the cylinder in a given | stairs, with a well, so to call it, of columns, to give light to the 
he time, in which latter case staircase, which had no exterior window. 
. 1227. 


Robinson’s Wind - Gage. 


Anemometer. 


it becomes a meter. | ‘Triangular staircases are found in ancient buildings. Louis 
-Cornaro invented winding-stairs without newel, and Barbaro, 2 
Venetian, the regular geometrical stairs. 
_ Francis I., at the Castle of Chambré, near Blois, had four 
| staircases to four several rooms, going one over the other, but 
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WINDING-TACKLE. 


WINDLASS. 


Fig. 7229, 
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“Winding - Gear, 


so that persons to and from each traveled their own stairs, 
though in sight of each other. The northwest tower of Ponte- 


fract Church, England, has two circular flights of stairs, wind- 
ing about the same center, with separate entrances below, and | 
distinct landings above. 

The ancient stairs had, to avoid omens, an uneven’ number 
of steps, in order that a person might end with the same foot 
he commenced. 


a 2. te 


Shuttle Bobbin - Winder. 


Wind'ing-tack’'le. A purchase of one fixed 
three-sheave block, and a movable double or treble 
block, suspended from a lower-mast head, and used in 
getting in or off heavy freight, stores, or armament. 

Wind-in’stru-ment. A musical instrument in 
which wind is blown through a tube ; in contradis- 
tinction to stringed and percussion (see list of each 
on pages 1500, 1501). 


Wind.-instruments are also divided into with reeds and with- 
out reeds ; into metal and wood, with keys or without keys. 

The organ is almost all-embracing, except that it has a key 
for each note. (See ORGAN.) See also MELODEON, ACCORDEON, 
and Concertina, which are keyed, reed wind-instruments on 
similar principles. 

Brass instruments with gered ep are described and 
shown under Horn, Fig. 2564, page 1122 (which see). 

Fig. 7231 shows wind-instruments of wood, with mouth- 
pieces and keys. 


a a’, bassoons. J, petite flute, octave flute, 
b, cors anglais. or piccolo. 

c, oboe, or hautbois. rf musette. 

d, clarinet. ; flageolet. 

e, flute. 


The octave fife, or piccolo, is a wind-instrument of wood, 
without keys; the syrinz also. 


Windlass. 1. (Nautical.) A large horizontal 
roller journaled in standards (cheeks, windlass-bitts), 
and rotated by handspikes or other means. It 
differs from the capstan principally in the horizon- 
tality of its axis. The hawser or chain-cable winds 
in a concave or slightly conical track, round which 
it makes two or three turns. As it winds up toward 
the larger end, it occasionally slips back without 


ST 


At Moreton Hall, Cheshire, England, the stairs | 
leading to the gallery wind round the trunk of 
an immense oak-tree, which is planted in the | 


unwinding materially; this is called 
the surge of the cable, and this self- 
adjustment enables it to be wound con- 
tinuously without accumulating on the 
roller. The surface on which the cable 
winds is formed of bars (whelps), which 
unite the drum with the ratchet-head. 
This is in cases where the windlass- 
roller is not solid, but consists of ratchet- 
heads (a a, Fig. 7232), drum- 
heads (bb), and whelps (cc), 
built around a spindle which is 
journaled in the cheeks (d d). 
he ray are pivoted in the 
pawl-bitts ee, and sustain the 
strain while the handspikes are 
being shifted fora new purchase. 
~~  $maller hoisting-machines, turned 
by cranks, are winches, and some are 
specially adapted to machines which 
revolve on their bases, as cranes, derricks, etc. See WINCH. 
The old-fashioned mode of working a windlass was by spikes, 
which were placed like spokes in the holes of the drum, requiring 
that they should be shifted four times during each rotation. 
To avoid this, a pair of vertically spre eng levers have been 


attached to the bitt-head, forming brakes, like those of a fire- 
These brakes — one projecting toward each end of 


ga 


engine. 


Fig. 7231. 


the windlass — are 
connected by rods to 
pawl-boxes,whichare | 
sleeved upon thespin- ‘», 
dle, and act upon ;); 
ratchet-heads on the | 
windlass. By making 
a double system of | 
pawls, that is, placing 
them on each side of 
the ratchet on the 
windlass, each stroke 
of the brakes may be 
made effective. The 
ordinary sustaining 
pawls pivoted to the 
pawil-bitts are re- 
tained, as usual, to 
prevent the back-lash 
of the windlass. The 


Wind- Instruments of Wood. 


cable, or hawser, winds upon the whelps, and the drum, with 
its square sockets for the hand-spokes, may be used as accessory 
See Fig. 7283; see also CAPSTAN. 


to the brakes. 


In another form of windlass (Fig. 7234), the ratchet-heads 
are dispensed with, purchase-wheels aa having plain surfaces 
being employed ; these are acted on by nipping-lerers ¢ c, con- 
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— from. Supposed to have foundered in the Mozambique 
nel. 

The windlass is more powerful than the capstan, in propor- 
tion to the men employed, as a man can exert a power of about 
150 pounds on a windlass-handspike, but about 35 pounds on a 
capstan-bar. A greater number of men, however, can reach 
the capstan. 

A combination of the ig and windlass is shown in Cof- 
fin's patent, No. 59,969, November 27, 1866. See also Fig. 

085, page 457. 
2. A well-bucket elevator. 


In the form shown in Fig. 7235, the loose drum has a friction- 
disk which is backed by springs and en a similar disk on 
the crown-ratchet sleeve, having longitudinal movement on 
the winch-shaft. This ratchet engages a similar ratchet of the 
shaft to remove the collar and engage the disks. The shaft has 
a spur-ratchet and drop-pawl to prevent back rotation. The 
disks acts as brakes in lowering the bucket. 


Windlass. 


fined to the purchase-wheels by iron rings d d, called travelers, | 
which in descending move freely round. The nipping-levers | 
are connected by links to the brake-levers, and by biting al- 
ternately upon the purchase-wheels heave the windlass round 
as they ascend ; the cross-head ¢ of the sway-beam has sockets 
to receive the brake-levers //, which are bent so as to clear the 
knees of the bitt-heads. 

The windlass still used in the Chinese seas, even for large 
junks, consists of a roller extending across the vessel from side 
to side, and turned by spikes, which prevent the unwinding by 
resting on the deck. 

In 1776, when Falconer, the author of the ‘‘ Shipwreck,” 
wrote his ‘‘ Marine Dictionary,’ the windlass in English ships 
had its gudgeons in windlass-bitts, and was furnished with 
pawls of wood or iron which fell into notches in the periphery 
of the windlass. These notches, being eight in number, sus- 


Fig. 7234. 


In Fig. 7236, the buckets are alternately raised and lowered 
by the continued revolution of the winch in one direction. 


3. The differential windlass is shown in Car- 
penter’s ‘‘ Mechanical Philosophy,” London, 1844, 
page 282. 


It is therein credited to Mr. Moore of Bristol. The hand 
portion of the continuous rope passes over the larger wheel, 


Windlass. 


tained the strain on the cable at every seven inches hauled in. 
Afterwards the ‘‘ pawl and half-pawl” arrangement was intro- 
duced, which sustained the cable at every 3} inches. William 
Falconer was the son of a barber, born at Edinburgh, 1730; he 
published the ‘ Shipwreck,’’ 1762. Ie was appointed purser of 
** Aurora’? frigate, which sailed from England, September 30, 
1769, and after touching at Cape of Good Hope was never 


° Fig. 7235. 
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and the weight portion over the smaller wheel, the value in 
hoisting power being equal to the difference in the radii of 
the two wheels. It is the same yoo as shown in the 
Chinese windlass, Fig. 1651, 701, but is a very neat appli- 
Windlass for Wells. cation of the idea. also Fig. 7220. 
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Wind'lass Bal'ing-press. One in which the 

wer is brought to bear upon the platen or follower 
by means of rope und windlass. 

In Fig.7287, the pressure is brought to bear u the bale by 


the descent of the follower D toward the bed C. In discharg- 
the bale, the bottom is hinged at one side and supported on 


ustable blocks, so that it may be allowed to full slightly, . 


taking its pressure from the doors when the 


Fig. 7238. 


The sides of the press are sprung out by toggle- 
levers, to loosen the bale for removal. 


Wind'lass-jack. A form of lift- 
ing-jack having a winch-handle for 
turning the pinion which gears into 
the crown-wheel. See also Screw- 
JACK. 

Wind’mill. A mill in which mo- 
tion is imparted to mechanism, for 
grinding grain or for other purposes, by 


volving sails. Commonly met with in 


soso Naas 
ae able. 


chi sitar Sabinus states that hand-mills were brought to 
Rome 

mills for grinding n. This was a little before the time of 
Augustus. In the ‘' Spiritalia’ of Hero of Alexandria, 150 
B. 0., we find the description of an organ blown by the agency 
of a windmill which worked the piston of an air-pump. See 
Onaan. 

Beckmann, in his ‘History of Inventions,” denies that 
the Romans had windmills during the period of the Empire. 
They were not uncommon in Europe at the time of the Cru- 
sades. The earlier Roman mills, after the hand-mills, were 
driven by water either from the aqueducis or by the current 
of the Tiber. See WATER-WHEEL; CURRENT-WHEEL; MILL; ETC 

They are mentioned in Bnogland a. p. 11830, and from the 
twelfth to the fourteenth centuries notices of them are com- 
mon. 

Mabillon mentions a charter of 1105, a. p., in which a con- 
vent in France is allowed to bulld water and wind mills, mole- 
dina ad ventum. 

Bartolomeo Verué had a grant of land to build windmills in 
Venice in 1332. They were in use at Spires in 13:3, and at 
Frankfort in 1442. 

In the twelfth century, the Pope decided that the usufructs 
of water and wind mills were tithable. 

It took some time to determine the legal bearings of this 
question. In the fourteenth century, the prior of the inonastery 
of Augustines, at Windsheim, in the province of Overyssel, was 
desirous of erecting a windmill. hen the lord of Woerst 
‘heard of this he forb:wWe it, on the ground that “the wind 
of Zealand "’ belonge.! to him. Appeal was taken to the Bishop 
of Utrecht, who tlev into a towering passion, and declared that 
no one had power over the wind within his diocese but himself 
and the Church at Utrecht. He granted letters-patent, and the 
mill was erected. 

It is stated that the first mode adopted to present the vanes 
towards the wind was to float the mill and turn it in the water, 
as occasion required 

The next was to put it on a post, and turn the building on 
this, as an axis. This was called the German method. 

The next was to turn the cap,or roof. This was a Dutch in- 
vention, in the sixteenth century. See WinpMILi-cap. 

The principal parts of the co.nmon windinill consist of an 
axle, inclined to the horizon at an angle of 8° to 15°, and carry- 
jog at its outer end four sail-frames, or whips, usually about 40 
feet iong, consisting of a long tapering bar of wood, with short 
cross-pieces, whose extremities are connected to each other by 
a wooden strip. Upon these frames the canvas #sils are spread. 
Reefing arrangements are sometimes provided to diminish the 
area of the sails during high winds. The whole frame of the 
mill turns upon a vertical shaft, and, by means of a lever, may 


be adjusted to cause the sails to present their surfaces directly | 


to the wind. 

The inclination of thé axis {s for the same purpose, it being 
found by experience that the direction of the wind is somewhat 
downward, generally forming, in open countries, an angle of 
about 18° with the surftce of 
advantageously arranged, so as to have a somewhat winding 


/ the action of the wind on a series of re- ; 
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ations where water-power is not avail- | through the medium of a sector M an 


m Greece, and that one Paulo also introduced wind- | 


| Fapid revolution of the arms throws out- 


LO : : : angle with the wind, so as to reduce 4 
Tripod Wind- flat districts of country or in other situ- I 


automatically ting the area of the sails to the force of the 
wind ; and in 1904, Bywater of Nottingham, Englard, patented 
a method of rolling up the sails to adjust them in like manner, 
by means of a weigited lever, which was caused to operate 
gears, connected Ly cords to cylinders, on which the sails were 
wound. 

More recent devices of this kind generally aim to effect this 
adjustment by alteriug the angle at which the sails are pre- 
sented to the wind. 

In some cases the axis on which the sails rotate is caused to 


holding-bars of the latter are being removed. | fi) {n the line of direction of the wind by means of a vane of 


ore area attached to the movable framework of the 
mill. 

In Fig. 7289, the sails D turn on rods having cranked ends p 
inserted into holes in the sliding-head H, which is pushed out- 
ward by means of a spring O of sufficient 
tension to present the salls at a proper Fig. 7289. 
angie to the wind during a light or mod- 

Eo, 
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ward by centrifugnl force a series of 
weights S attached to each or to every 
alternate arm, and connected toa sector 
R, which is itself connected to the head 
H, and, acting in opposition to the spring, 
presents the sails’ at a more oblique 


erate breeze. In high winds, the more \ 


their velocity ; a ball-governor L, rns 
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connecting-rods, inaleo provided for the same purpose. A lever 
N permits this adjustment to be made by hand. 
orizontal windmills, though exerting much less useful effect, 
may be used where the hight of the vertical sails is objection- 
able. The usual form consists of a wheel or fly having six sail- 
beams, near the ends of which are pivoted vanes, which are 
divided by lines passing through the pivots into two unequal 
rtions. As these revolve, the wind, first acting against the 
roader side, lavs the vane flat against the arm, where it is 
held by a stop and expoeed to the full power of the wind; on 
proceeding farther, it is taken aback and swings around so as to 
feather, or present its edge to the wind until it again comes into 
its former porition. 
Another plan is to form each sail of pivoted slats, like those 
of a Venetian blind, so arran as to open and permit the free 
passage of the wind as the sall comes up to the wind, but close 


' go as to receive the full effect of the wind when moving in the 


opposite direction. 

Fig 7240 is a horizontal windmill) in which an exterior series 
of shutters G G connected by rode H H are automatically ad- 
justed to admit more or less alr to the interior whee! E by means 
of a ball-governor driven by connection with the wheel and 


the ground The sails are also | operating a lever L. 


The ball-governor was firat used in windmills, and James 


surface, the lower part forming an angle of about 60°, and the | Watt borrowed the idea from thence. 


upper of about 80°, with the axis, the concavity facing the 

dad The breadth of the sails is usually about ! ; or !', of the 
length, which varies from 30 to 40 feet, and they are preferably 
widened toward their outer extremities. Their maximum effect 
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In Holland, windmills are employed in ariving tbe sc00 
wheels which drain the polders. The mil! resembles exterlorly 
an ordinary windmill, but the upright shaft is carried down to 
the bottomn floor, where a bevel wheel is placed upon it, and 


is attained when their outer ends revolve with about 2) times | another on the shaft of the scoop-wheel to which it communi- 


the velocity of the wind. 
In 177% Andrew Meikle, of Scotland, invented a plan for 


| 


cates the motion. The ecoop-wheel has flat blades, arranged to 
work in a chase which they fit accurately. The wheel in its 


WINDMILL-CAP. 


revolutions lifts the water 
from the lower to the 
higher level. These wheels 
are not economically effect- 


above the center of the 
axle. See Scoop-wHek.. 
Holland is said to have 
12,000 windmills in oper- 
ation, averaging eight 
horse - power each. The 
annual cost is reputed at 
$4,000,000. When very 
heavy and continous work, 
however, is required, steam 
is the more reliable. It 
has superseded to a large 
extent the windmills of the 


Eastern England. See also 
DRAINING-ENGINE, for ac- 


engines in Holland. 


Wind'mill-cap. 
The movable upper 
story of the wind-wheel 
which turns to present 
the sails in the direc- 
tion of the wind. 

Wind'mill-pro- 
pel/ler. An applica- 
tion of a wind-wheel 
to the propulsion of 
a boat. 

Win'dow. From the Welch wyntdor, wind- 
door. Originally an opening for ventilation ; after- 
wards an aperture for light, protected by mica, oiled 
linen, horn, paper, or glass. These articles were 
probably introduced in the order stated. 

‘* A window in the ark.” 

‘* A place in Cappadocia produced large masses of transparent 
stones for windows, which were exported.’? — STRABO. 

Pliny mentions horn windows for lanterns, and Tertullian 
corneum specula, horn windows for houses. 

Transparent windows were a curiosity in the time of Seneca. 


Stone and glass windows were introduced into England by 
Wulfrid, Bishop of Worcester, in 736; or by Benedict Biscopius. 
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Dutch Draining-Windmill and Scoop - Wheel. 


Trefoil openiogs within triangles are of the time of Edward T. 
In the reign of Ri 

mullions, dividing the window into lights. The molding grew 
more graceful and light in succeeding centuries. 
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tive in lifting to a hight | 


fens and low counties of | 
| The glazed portion is the sash, which slides in a frame ; 


count of the Haarlem lake- | 


chard I]. they were subdivided by upright | mass assumes a flat shape. This is the method gene 


It was long 


WIN DOW-GLASS. 


| Fig. 7242. 
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Windmill - Cap. 


the weights are in casings. Sasu. 
The piece above a window is a lintel, below it a sill; the sides 


of the openings are jambs; the exposure of the sides between 


the face of the wall and the sash-frame is the reveal. 
Windows are of various kinds, — Gothic, mullion, casement. 
| Bay-windows were invented about the fifteenth century. 
Double window ; having inner and outer sash, with a body 
of air between. 
Double-hung window; having two sashes, each with its 
complement of lines, weights, and pulleys. 


Win'dow-blind. A curtain shade or shutter to 
close the window against light, or to make it safe 
against intrusion. 

In Fig. 7248, the metallic blind is hinged at top, and is drawn 
upward by cords to form an awning. Rods hinged to its outer 
edge are let down to form mie ce 

ig. 7244 shows a roller blind made of slats and adapted to 
close any portion of the window, either above or below the 
meeting rails of the sashes, 

The tlexible blind is wound on a roller upon whose journals 
are wound the side tapes which are connected to the window- 


lg) 


Shutter and Awning, 


frame above. One cord supports in its loop and adjusts the 
hight of the lower roll of the blind ; the other cord winds with 
the upper roll and adjusts its hight by winding it or allowing it 
to unwind its contents. 


Win'dow-glass. Common window-glass is made 
into circular disks by the familiar blowing and 
whirling processes. 


| The pontil of the glass-blower is dipped into the glass-pot 
and abstracts therefrom a mass of glass, which is blown into a 
globular shape. The end being pierced, and the bulb whirled, 
| the opening enlarges until, by centrifugal action, the plastic 
y em- 
ployed in England. The best variety of this is crown-glass. 
Other window-glass is made in what is called cylinder or 


before the cloisters were closed with windows, and then not en- | sheet glass. The mass of glass is blown into a cylindrical form, 


tirely, for spaces were left for access of fresh air. 
Windows to the floor are the valvate fenestra of Vitruvius. 


“The windows of Manila, in the Philippine Islands, have 


| the end cut off, the cylinder split longitudinally and flattened. 
| This is the usual German and Continental  gbateaps The glass 
of the London Exposition building of 185] was made in this 


sliding frames fitted with concha or plates of semi-transparent way. See CyLinpeR-GLass. 


dees which admit an imperfect light, but are impervious to | 
the 


sunbeams. I do not recollect to have seen any glass wiu- 
dows in the Philippine.’’ — Bownine. 


The best kind of window-glass is that called plate 
| This is poured in a molten condition upon a table, and a 
| heavy roller passed over the fluid mass. The plates are after- 


pigneeaney Google 


WINDOW-JACK. 


Window-Blind. 


ward ground smooth and polished. See Crown-e.ass; CYL- 
INDER-GLASS ; PLATE-GLASS ; and specific index GLass. 
Though known to the Egyptians at a very remote period, 
ager appears to have been little used for illuminating purposes 
y the ancients. 
Rome had but few glazed windows in the reign of Nero. 


dark ages, principilly, however, in ecclesiastical edifices. 

Glass windows were placed in the monastery of Weremouth, 
a. dD. 647. St. Jerome, who wrote vg in the fifth century, 
and Gregory of Tours, who wrote in the sixth century, men- 
tion glass windows. The use, however, was not general in the 


Fig. 7245. 


Painter's Window-Jack. 


twelfth century. Henry III. had glass windows in his palace 

of Woodstock, 1265, and at Westminster. Chaucer mentions 

them. Scattering mention is made of them in succeeding 
, and they became common in farm-houses about 1600. 

The Venetians led the way among European nations, and 
attained great excellence, both in quality and taste of design ; 
their ware was regarded with admiration, and has been pre- 
served in England among other articles of vertu. 

A factory was established in England in 1557, and improved 
in 1635, about which time pit coal was substituted for wood. 
In 1670, Venetian artists were introduced into England, and 
established the art in that country. 

Casting glass was invented by Theraut, a Frenchman 
1688, and was introduced in England, at Prescott, in 1773. 

The art of coloring glass was well understood in ancient 
Egypt, as we observed in reference to the imitation of glass. 

Stained glass was originally a mosaic, made up of different 
rons arranged, according to color, to forma design. About 

§00, a French artist at Marseilles incorporated colors with the 
glass, which were baked in. Albert Durer practiced the art. 


WINDOW-GLASS. 


Thickness and Weight per Square Foot. 
Thickness. Weight Thickness. Weight. 
No. Inch. On. No. Inch. On. 
12 059 12 21 l 21 
13 .063 13 24 BY G 24 
15 .071 15 26 .1235 26 
16 077 16 82 .154 32 
lj .083 17 36 .167 36 
19 .091 19 42 2 42 


The frame has pivoted brace-bars to rest against the outside | 
that the wind-wheel does not rotate with sufficient velocity, the 
| falling of the governor-balls causes the wheel g to come in con- 


of the house, and hold-fasts hinged to an adjustable block ; 
these rest against the inside of the window-frame. 
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Its | 
use seems to have gradually become more general during the | 


Se 


| When the velocity of the weeel is in excess, the 


/and turning wheel » from right to left 


WIND-WHEEL. 
| Win’dow-lock. A fastening for the meeting 
rails of sashes. 

Win'dow-sash, The frame holding the lights 
or panes of glass. The sash is held by counterpoise 
weights and cords running over pulleys in the jambs 
of the sash-frame, or may be held 
by spring latches, such as Ham- 
mond’s, for instance, which enter 
notches in the edges of the sash. 

Win'dow-shade. A blind 
for windows, usually rolling. 


Legg’s window-shade (Fig. 7246) is ar- 
ranged to admit light either from the top 
or bottom of the window. The curtain 
is wound upon a roller suspended by 
webs from spiral springs contained in 
boxes ubove. As shown, the roller is 
drawn down and the curtain hooked 
below ; when released, the roller is 
raised by the springs, and the curtain 
may be hoisted in the usual manner by 
the cord. 


Window- Shade. Window- Tube. 


Win'/dow-tube. (7Jelegraphy.) An insulating 
| device for introducing line wires into telegraph- 
offices. It consists of a glass or hard rubber tube of 
any required length, and having a head at one end 
which is placed inside the building. The iron wire 
isfastened to aninsulator outside and projects through 
the tube into the office, for }to4 aninch. A screw- 
thread is cut on its end, which receives a main line 
binding-post, and from this the copper office wire is 
run to any part of the room. 
Wind-pump. A pump driven by a wind-wheel. 
Wind-sail. A canvas tube is used as a wind- 
conductor, having its open mouth presented towards 
the wind, or in the direction of motion, as on board 
a steamship, where it is used to direct a current of 
air down into the engine-room to moderate the in- 
tense heat and improve the draft of the fires. 
The wind-sail is used quite commonly on ships to ventilate 


and cool the cabins and ‘‘ tween decks,” especially on board 
vessels in tropical climates, andon board those floating coffins, 


— monitors. 
(Music.) 


Wind-trunk. The air-duct which 
conducts air from the bellows to the wind-chest of 
an organ or similar instrument. 

Wind-way. (Mining.) A for air. 

Wind-wheel. A wheel acted upon by the wind 
and used to communicate power. Among its familiar 
applications are the windmill, wind-pump, and ane- 
mometer. See WINDMILL. 

Moerath's wind-wheel, on exhibition at the Paris Exposition 
of 1867, is of the horizontal class. The air is directed against 
the curved wings a a by guides 6 /, Fig. 7248, and is discharged 


at the center of the wheel. When the arms have reached a 
point where the direction of the wind is tangential, the over- 


. lapping ends of the guides cut it off and prevent its exercising 
| a 


retarding action. 

To regulate the amount of air admitted to the wheel in oS 
rtion to the velocity of the wind, the governor ¢ is provided. 
gear-wheel d 
on the shaft e of the wind-whecl, gearing into the pinion f on 


' the governor-shaft, imparts a more rapid rotation to the latter 


opening out the governor-balls and raising the doubly conica 


| wheel g into contact with the bevel wheels AA’; the first of 


these, through the bevel wheels i 7, the former on the shaft /, 
passing through the hub of the wheel &, acts on the screw /, 
which meshes with a worm-wheel m connected by a series of 
rods m’ m’, pivoted at each end with the hinged shutters n x, 
operates to close the 


shutters and diminish the area through which the wind can 


‘enter, until the speed of the wind-wheel is reduced to the 


proper running velocity. The wheels & & are idlers, serving 
merely as bearers for the conical wheel g. If the wind lull so 
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Fig. 7248. Fig. 7251. 


Wind- Wheel ( Partial Section and Plan). 
vapors being condensed and removed. The heat is derived from 


Moerath's Wind - Wheel ( Vertical Section). steam and hot water, and is gradually applied. 
( Paris Exposition, 1867). Martin, May 21, 1867, uses the combined action of heat, 
electricity , and attrition for the same purpose. 


tact with the wheels & &’, and the latter through the bevel- Wine-cool’er. A tub or bath in which bottles 


gears n n' and screw / moves the worm-wheel m in the reverse . -¥ 
direction, widening the distance between the shutters and per- of wine are surrounded by ice to render the contents 


mitzing more air to pass. more gear in warm weather. 
e wind-wheel is borne upon rollers o 0, running on a cir- Wiine-press. Hardly any race of le. how- 
cular track at top of the foundation p p ; other rollers g g bear- ever cael, has <0 pr dee Ww oe was not 
ssed of the secret of procuring intoxicating 
rink of some kind, either the produce of animals, as 
honey (metheglin) ; mare’s milk, fermented by the 
Tartars, forming the liquor known as koumiss, and 
possessing intoxicating properties ; from the ceralia 
(beer, whisky, arrack), the juice of fruits (wine, 
grape, apple, and peach brandy), or the sap of trees 
and plants, namely, maple sap, plaintain, and agave 
Wile. 
Little is positively known of the ancient wines except from 
Pliny, who says that the vine was first cultivated at Rome 
| about 600 B. c., and that the Greeks and Romans had a method 
| of concentrating the wines, either by spontaneous evaporation 
or boiling, and of reducing them to a sirup or even to a solid 
2 IE I, ce J I ae cake, in rong state oe — sige bi — ears. had os 
. two hundred years of a mentioned by Pliny, its age being 
Wind - Wheel ( Section). considered, as now, a criterion of goodness. 


« é 1 
ing against the circular shell of the air-discharge space prevent | o¢'the third century, great attention was pald to the cultiva. 


tendency to lateral displacement. tion of the vine; it is po gee to have been planted on the 
Wine-age’ing Ap’pa-ra’tus. A device for banks of the Rhine, the Main, and the Moselle at that time, and 


: : . : ! to have been introduced into Britain. About the close of the 
seatige liquor, to give it, by a speedy process, the | tenth century, wine in considerable quantity and, it is said, of 
same character as is confe by age. | 


excellent flavor, was produced in England in the counties of 
Fig. 7252 is an apparatus for this purpose, in which the liquor Lincoln, Gloucester, and Somerset. 
is subjected to heat and agitation in a close vessel, the rising ‘ 
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The importation of foreign wines into England commenced | January. The wine is racked off three times the first year 
soon after the Norman Conyuest, and was greatly increased by following the vintage, twice the second year, once the third 
the acquisition of Guienne, under Henry I1. year. lt is then potable. 

In the reign of Richard II., Spanish wines were common, For red wine, the must is fermented on the skins. 
and continued to grow in estimation, especially sack, which is The resulting stems, seeds, and skins are placed in a vat, 
the produce of the grape of Xeres, in Spain. Holingshed as- | covered with water, and fermented. The result is a wine from 
serts that there were upward of eighty-six different kinds of , which brandy is distilled. 
wine imported from France and other countries into England Vinegar and raisins are made on the same estate. See 
in the sixteenth century. Haraszthy on ‘‘ Grape Culture.” 

On the enthronization of Neville, Archbishop of York, in The wine-press of the Bible was a vat, in which the 
1553, upward of one hundred tuns of wine were consumed, and | was expressed by the feet of men who tramped the fruit there- 
his predecessor is reported to have used, besides other wines, | in, staining their legs and garment with the color of the must. 
eighty tuns of claret yearly. At this period it was customary | Says Jacob of Judah: ‘‘ He washed his garments in wine, 
for the princes and nobles to bathe in wine. and his clothes in the blood of grapes.”” Says Isaiah: ‘* Where- 

Dioscorides, Acteus, and others among the ancients were | fore art thou red in thine apparel, and thy garments like one 
that treadeth in the wine fat."’ And again: ‘ The 
treaders shall tread out no wine in their presses. I 
have made their vintage shouting to cease.” 

Wine-presses among the ancient Egyptians were of 
different kinds. One kind was a bag, in which the 
grapes were put, and squeezed by means of twistin 
the bag. The accompanying illustration (Fig. 7253) 
is from a tomb at Beni-Hassan, and is so plain as to 
require no detailed description. In another illustra- 
tion, the ends of the bag are twisted in opposite di- 
rections by a pole at each end in the hands of two 
men. 

In another illustration, taken from a tomb at 
Thebes, the various operations of treading the press 
and removing the mus to the jars in which it stands 
to undergo fermentation are shown. After this 

: process it was stored in amphore, or jars, which 
Grape- Press. were closed with a lid, luted with clay or pitch, 
pace eenred ie ee eae upright in the sh seaat " 
acquainted with means of rendering the acid in spoilt wine e Romans had several different modes of expressing the 
imperceptible, and of stopping the fermentation or careeaeion | juice. The grapes were crushed beneath a wooden beam, or in 
by litharge. The introduction of sulphite of soda for this pur- | ® Press, the platen (pre/vm) of which was driven down upon the 

is modern. bed (torcular) by wedges. Sometimes a lever was used for the 

William, Count of Hennegan, Holland, and Zealand, pro- | PUrpose; a pair of screws are shown in a Pompeian painting. 
hibited the adulteration of wine in 1327, the first prohibition | The oil-presses were of substantially similar construction, 
of the kind recorded; and the mixture of litharge with wine | The treading operation was also common and is represented 
was made punishable by death, in the Duchy of Wurtemburg, ms 
in the year 1697. Fig. 7254. 

Sulphurous-acid gas, produced by burning brimstone in the 
cask previous to the introduction of the wine, has a tendency 
to check fermentation and purify the wine, without imparting 
to it any deleterious properties. 

In France and other wine-producing countries, the old plan 
of treading out the grapes is still employed. This is performed 
by men who dance to the sound of music, and is preferred on 
account of there being no liability to crush the seeds and 
stalks of the bunches, which would impair the delicacy of the 
flavor. 

Grape culture, for wine-making purposes, was, in this coun- 
try, long almost exclusively confined to the banks of the Ohio, 
but is now practiced in localities, such as the*shores of the 
Great Lakes, where it was formerly thought impracticable. In- 
creased care and skill bave developed varieties which may be 
relied on almost as a sure crop in many parts of the great cen- 
tral belt of the United States. California, however, appears 
destined to be the great wine-producing on of the future; 
the absence of frosts, and of excessive moisture at any time, 
giving it advantages not possessed elsewhere. 

The gathering of the grapes in the Buena Vista Vineyard, Cali- 
fornia, is done in October and November. Men, with wooden 
boxes similar to a claret-box, and holding 50 pounds of gra 
each, take a row of vines. They sever the grape-bunches with 
scissors made for this purpose, fill their boxes, and carry them 
to a wagon which attends upon every five men. Thirty-five 
boxes form a load, and a man will fill forty in a day. The 
boxes are elevated to the third story of the press-house. From 
a platform on this story the grapes are passed to the hopper of 
the crusher, which latter consists of two cylinders, 24 feet long 
and 12 inches thick. A load is crushed in about six minutes, 
two men attending to feeding the machine. The grapes are 
crushed without mashing the seeds,and fall intoa box beneath 
the juice running through the perforated false bottom and 
being conducted by spouts to the vats on the basement floor, 
where the must is allowed to settle for six hours, to remove im- 
purities. The crushed gra are removed to the press-box, 
which is 6 feet square and 4 feet deep. The follower is moved 
by an iron screw, 6 feet long and 5 inches in diameter, having 
a thread of slow pitch, to confer great power. It is said to de- 
liver a pressure of 282.000 pounds. The side-pieces of the box 
are slipped in, and small intervals occur between each, allowing 
the escape of the must. 

The press is filled with alternate layers of crushed grapes and 
wooden cubes. 6 inches of gra followed by 3-inch cubes, 
and so on. It holds about 8, pounds of grapes, and the 
resulting must joins that which preceded from the before- 
mentioned box to the tanks on the ground-floor The pressing 
occupies seventy minutes. After settling in the tanks, it goes 
to the reservoir. It is then pumped intoa tank and distributed 
to the fermenting-vats in the basement. Each of these vats 
holds 4,000 gallons. In from a to fifteen days it clears 
when the vat is filled with similar wine, and so remains till 


in a mosaic of a temple of Bacchus at Rome. It is substan- 
tinlly the same as that used in the Syrian wine-press of modern 
times, shown in the accompanying cut. 

Wine-tast’er. A tube for withdrawing liquors 
from a jar, bottle, or cask. It has a larger opening 
at the lower end and a smaller one at the top. 
Being thrust in at the bung-hole of a wine-cask, for 
instance, it fills to the level of the wine outside of 
it. The upper end being then stopped by the finger, 
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WING. 


the tube is withdrawn and holds the liquid. A bu- 
rette will answer for taking a sample from a bottle. 

a in the acoompanying cut shows a giass wine-taster dis- 
covered at Pompeii. The larger end was plunged into the 
amphora, and the small hole at the upper end stopped by the 
finger while the utensil was lifted out of the pot of wine. 

6 is the ordinary faster used by wine-merchants and others. 
Known as a sanipling-tube or velinche. Sometimes called a 
thief-tube. 

Wing. 1. A thin broad projection, as the wings 
of a gudgeon, which keep it from turning in the 
wooden shaft of which it forms the pivot. See 
WING-GUDGEON, 

2. A vane of a rotating fan. 

3. A sail of a windmill. 

4. A side projection of a building on one side of 
the central or main portion. 

5. A lateral extension of an abutment. See WING- 
WALL. 

6. (Fortification.) The longer side of a crown or 
horn work uniting it to the main work. 

7. The side, displayed portion of a dash-board. 

8. A leaf of a gate or double door. 

9. (Plow.) The laterally extending portion of a 
plowshare which cuts the bottom of the furrow. 

10. (Afidling.) A strip, commonly of leather, at- 
tached to the skirt of the runner to sweep the meal 
into the spout. 

Ll. (Shipbuilding.) @. The overhang deck of a 
steamer before and abaft the paddle-boxes. The 
wing-wale extends from the paddle-beam to the side, 
and is also called the sponson-rion., 

b. A passage along the inside of a ship, between 
the fore-and-aft cock-pits, to give the carpenters ac- 
cess toa leak. See WING-PASSAGE. 

12. (Hydraulic Enginecring.) a. An extension 
endways of a dam, sometimes at an angle with the 
main portion. 

b. A side dam on a river shore to contract the 
channel. A notable instance of their use is men- 
tioned on page 674, where the depth of water was 
increased in the channel of Red River to rescue a 
fleet of gun-boats. 

13. A shoulder-knot or small epaulette. 

14. One of the sides of the stage in a theater. 

Wing and Wing. (Nwitical.) Said of a fore- 
and-aft vessel going before the wind, with her fore- 
sail hauled over to one side, and mainsail to the 
other side. 

Wing-com’pass. A joiner’s compass with an 
arc-shaped piece which passes through the opposite 
leg, and is clamped by a set-screw. 

Wing’er. (Neutical.) A smaller water-cask 
stowed in a vessel’s hold where the sides contract 
fore and aft, and are relatively smaller than those 
amidships. 

Wing-gud’geon. A metallic shaft forming a 
journal for water or other wheels having wooden 
axles. The wings are let into the ends of the wood 
and contined by wrought-iron bands put on hot, 
which become tight by shrinking. 

Wing-pas'sage. (Shkipbuilding.) A passage- 
way around the cabins of the orlop-deck in ships of 


war, to allow access to the ship’s side for repairing | 


during action. 


Wing-rail. (tlway-engincering.) A giuard- 
rail at a switch. See GUARD-RAIL. 
Wing-tran’som. (Shiphuilding.) A nearly 


straight and horizontal timber in the stern of a ves- 
sel, extending across between the fashion-pieces, in 
front of the stern-post and near its head. From it 
spring the timbers of the counter, or overhanging 


portion of the stern. The awing-transom is slightly | 


rounded aft and upward, and is the uppermost tran- 
som of the stern-frame. 
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WIN NOWING-MACHINE. 


Wing-wall One of the lateral walls of an abut- 
ment which form a support and protection thereto, 
to prevent the access of water to the rear and act as 


breast-walls to support the 
bank. 


Pig. 7257. 


Fig. 7266. 


Wing- Gudgeon. 
Wink’er. (Saddlery.) =A square or shield- 
shaped piece on each side of the bridle to contine the 
horse’s attention ahead. A b/ind, blinder, or blinker. 
Wink’er-leath’er. (Saddlery.) A heavy glazed 
leather used as the outside piece of a winker. 

Wink’er-plate. (Saddlery.) A metallic plate 
slightly dished, used to give form and firmness to 
the winker. 

Wink’er-strap. .(Suddlery.) A strap attached 
to the crown-piece of a bridle, extending down the 
forehead afew inches, then branching off to each 
side, having the lower ends attached to the winkers; 
used to hold the latter in their proper position. 

Win'ning. (Mining.) a. A new opening. 

b. A portion of a coal-field to be worked. 
British practice there are four systems : — 


1. Pillars and rooms,called post and stall, where the pillars 
left bear such proportion to the coal excavated as is just ade- 
quate to the support of the superincumbent strata. 

2. Working with post and stall, with extra-sized pillars, a 
part of which are removed when the coal is worked out and 
the regular working is over. 

3. Working with post and stall, leaving very heavy pillars, 
which are allcutaway when working backward towards the pit, 
allowing the ceiling to fall, following the retreating workmen. 

4. The dong-way; driving the gallery to the far end of the 
projected working, and then working back ward, clearing out all 
the coal (for instance) and allowing the ceiliug to cave in. 


Win'ning-head'way. (Mining.) A headway 
driven to explore and open out a coal-seam. 

Win’now-ing-ma-chine’. More often called a 
fanning-mill by those who use it, in this country. 
A machine in which grain, accompanied by chatf, 
dirt, cheat, cockle, grass-seeds, dust, straw, and 
other foud, cither or all, is subjected to a shaking 
action on riddles and sieves in succession, the while 
an artificial blast of wind is driven against it on and 
through the sieves, and as it falls from one to another. 


We derive it from Britain, which obtained it from Holland in 
1719. It was introduced into Scotland by Meikle, the father of 
that Meikle who invented thrashing-machines. 

The English word js de- 
rived from the idea of making 
an artificial blast by means 
of a fan; and the specific 
mechanical purpose ts to 
separate grain from chaff by 
a blast of wind acting upon 
the latter, which fs lighter 
than the grain. The oldest 
representations that we have 
of the process of winnowing 
are inthe Egvptian tombs, 
where men with scoops are 
throwing the grain up into 
the air, sothat the passing 
wind may drive off the chaff 
The shovel, the sieve, and «&)/+-.. 
the fan were the tools em- g-) 2 
ployed ‘* Clean) provender 
which hath been winnowed 
with the shovel and with the 
fan.’> — Isaiah xxx. 24 9‘ Like as grain is sifted with a sieve.” 
— Amos ix 9 For this purpose, exposed situations on the 
tops of hills were chosen : and in the illustrations and Scripture 
references, it will be noticed that the tramping or thrashing 
was performed in the open air, contrary to our usual prac- 
tice, but persevered in in the Eastern countries to this day. 
The climate in that part of the world is not go variable as our 


Wing - Walls. 


In 


ee eee sot Cg Pepe 


Winnowing in Egypt (1500 g. c.). 


WINZE. 
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own; and while Palestine and Syria were blessed with the 
early and latter raiu, yet the interval was dry, and full depend- 
euce could be placed on the state of the weather. In Upper 
Exyypt, rain was and is a rarity, as we learn from Herodotus, 
the father of history, and from modern geographers. In Lower 
Egypt, as the Mediterranesn, the climate is more moist, as 
might be expected from ita vicinity to so large a body of water. 

We do not know at bow early a date artificial devices were 
made use of to create a draft of air, but it was im the remote 
oat and the Scripture references are frequent.“ His tun is 
n his hand, and he will thorvuughly purge his Hoor’?; that is, 
cleanse or clean, by separadivg foreign and useless matters ; the 
fan is still used for this purpose in several forms. In some 
Eastern countries, the ordinary fan, on a large scale, is held in 
the hand, wod made efficacious in blowing away the chall as it 
and the grain descend from a riddle held aloft and shaken by 
another man. The writer still recollects one form in which the 
bars of a revolving reel were furnished with cloths and rotated 
by a hand-crank, the concern being six or seven feet long and 
having its bearings in posts of a frame standiug upon the barn 


Fig. 1259, 


nglish Winnowing- Machine. 


floor. It is among the histories of the machine that when 
it was introduced in Scotland, certain sensitive persons pro- 
nounced it an impious device, ag “ it raised a wind when the 
Lord had made « calm *' This is another iutection of the old 
Opposition that met Kepler and Calfleo 

Fiz. 7259 ijlustrates a machine, still in use, invented by 
Gooch of Northampton, England, in 1800.) Tt embraces the 
important features of the more modern machines: the rotating 
fan, the shaking-riddle, and sieves for sorting the grain and 
separating extraneous matters, See also FANNING-MILL. 


Winze. (JMintny.) a. A shaft sunk from one 
level to another for communication or ventilation, 

b. A wheel and axle for hoisting. 

Wip’er. 1. (Kulve Motion.) A cam which pro- 
jects trom a horizontal shaft and acts eae 
upon a toe whose elevation lifts the valve-rod and 
puppet-valve. 

The teiper has usually a rotary reciprocation: when the 
rotary motion is continuous, it becomes a wiper-wheel, which 


may have vn number of cans acting consecutively in the course 
of a revolution. See also WIPER-WHEEL. 


Fig 7200. 


Fig. 7261. 


Wiper- Wheel. 


Wiper and Toe. 


2. (Small-arms.) A steel implement having two 
twisted branches; it is screwed on the end of the 
ramrod, and carries a piece of cloth or some tow for 
cleaning out the bore of a musket. One accompanies 
each musket issued to the troops. 
size, used for cleaning out cannon, are fixed on a 
wooden staff, and are called worms. 

The wiper for ordnance is called a sponge. 


Those of large , 


Wip/’er-wheel. A cam-wheel placed below the 
shank of a tilt-hammer to lift it periodicallyp allow. 
ing it to fall by its own weight. 

The motion is found in many other machines, such 

(as stamping-inills for ore and stone, etc. 
Wire. A metallic rod, thread, or filament of small 
-and uniform diameter. The largest size, numbered 
0000, of the Birmingham wire-gage, has a diameter 
of .454 inch ; but smnaller sizes even than this, except 
when drawn out to considerable lengths, are gen- 
‘erally known as bars or rods. See WIRE-GAGE. 
Lead wire for the manufacture of bullets may 
considerably exceed the above diameter. 
Wire is usually cylindrical, but it is also made of 
' various other forms, as oval, half-round, square, and 
triangular, and of more complicated shapes for small 
pinions ; for forming the pattern on blocks used in 
calico-printing, and tur other purposes. See PINION- 
WIRE. 


Fig. 7262. 


¢ORDOD HALF Bex? 


Wire was originally made by beating the mctal into thin 
plates, and then cutting it into strips and roundiug it with a 
hammer. The sacerdotal dress . 
of Aaron had interwoven shreds Fig. 7263. 
of gold, which were obtained ANOS 
by this process, doubtless. The 
interweaving of gold threads in- 
to dress-stulfs is mentioned by 

_ Pliny, who ascribes the inven- 
‘tion to King Attalus,; but it 
‘was practiced in Egypt and io 
Oriental countries before the era 
of that monureh. 

Gold wire is found attached 
to rings bearing the date of 
' Osirtasen I., 1740 - 1696 B. c. 

In ancient times, and, indeed, 
during the Middle Ages, gold 
and silver were almost, if not 

the only, metals which were 
formed into wire. In the reign 
of Elizabeth, iron and brass wire 
(were both manufactured and 
imported into England. Copper 
| wire was first made in England - 
‘ip the seventeenth century. 
, Beckman states that ‘as Jong 
| as the work of wire-making was 
| performed by the hammer, the | 
artists of Nuremberg were called 
totre-smiths,; but after the in- 


oe 


vention of drawing wire, they . 
were called wire-drawers or 
tctre-millers. Both these appek ett ettt ttt +p p 


lations occur io the history of 
Augsburg as early as the vear 
1351, and in that of Nuremberg 
in 1360: so that according to the 
best information I have been 
able to obtain, I must class the 
invention of the draieing-iron, 
or proper wire-drawing, among 
those of the fourteenth cen- 
tury.’?’ 

The art was not introduced 
into England till the sixteenth 
century, but had attained great 
excellence in the reign of 
Charles 1, See DRAW-PLATE. 


This does not fully indorse the . 
ascription of the invention to (oie ea cS t 
| Rodolph of Nuremberg, A. D. 

1410, but he may have much 
improved the art; mills were 
erected in) Nuremberg, 15633. um 


The first wire-mill in) England é 
was erected at Mortlake, in 1663, Wires for Sive-Fastenings, etc. 


WIRE. 


@ (Fig. 1262) shows forms of round, oval, half-round, square, 
and lar wires. ! 


b, pinion-wires for watch-makers, 

ce’, draw-plate and music wire. 

d, music, as printed with wire type. 

ee’, fancy wires made for calico-printing rollers; example of | 
the effect of axsociation of the various pateerns. 

S.& ’ (Fig. 1253), Godfrey's wire shoe-peg. 

i, Wickersham’s short-twist round-thread wire. 

J, Blake and Libby’s lenticular wire-nail. 

& l, Smith's polygonal metallic Peg. 

mn, Townsend's polygonal wire, before and after twisting. 

o p, Townsend's wire; thread by pressure. 

q, Dudley's angular wire, with grooved faces. 

y, mode of making Dudley's wire. 

s, Proctor’s wire, with serrated edges for burring and feed- 
eylinders. 

t, Beatty’s flat perforated wire. 

w, Bigelow’s shoe-wire, circumferential grooves; no thread. 


The general process of manufacturing iron wire 
on a considerable scale is as follows : — 


The rods, from 4 to } inch in diameter, received from the 
rolling-mills in bundles, are heated and rerolled in grooved roll- 
ers, one above the other, so that the rod runs from the first roll 
to the second, and so on, without reheating. ‘ihe rollers run 

“with great rapidity, reducing the rod to a coarse wire which is 

then through the successive holes in the draw-plate. 
The Draw-puate (which see) is a flat piece of hard steel having 
holes corresponding to the various numbers or sizes of wire. 

The best are made of a combined plate of highly tempered 
steel and wrought-iron. The holes are tapering, the smallest 
opening being on the steel side through which the wire first 
enters. For drawing very fine wire, in which great uniformity 
is required, perforated rubies or other hard stones are fixed in 
the plate. The wire is annealed and drawn cold. The ma- 
ehinery includes a draw-bench, which lifts the wire from a reel | 
to the first hole in the draw-plate, from which it passes to an- | 
other reel or drum on which it is wound to be again drawn | 
through the next smaller hole in the draw-plate, and #0 on | 
down until it is reduced to the required size. It requires to be 
annealed several times during the process. Grease and wax 
are used for lubricating. The plan of covering brass wire with 
a film of copper has been lately introduced ; this proves of 
great service in drawing, and can be wholly removed at the 
last annealing. The rapidity of drawing is regulated accord- | 
ing to the ductility of the metal and size of the wire; as it be- | 
comes attenuated the speed may be increased; that used for | 

iron and brass varies from twelve to forty-five inches per sec- | 
ond according to size, while the finer kinds of gold and silver | 
wire are drawn at the rate of sixty or seventy inches per sec- | 


' 
1 
. 


Wire- Drawing Frame. 


en 


Fig. 7264 illustrates the wire-drawing frame employed for 
sizes smaller than No. 19; a a are tubs in which are placed a | 
series of upright reels for containing the colls of wire. One | 
end of the wire is attached to one of the drums 6, revolved by - 
suitable gearing beneath, by which it is drawn through the | 
die-plate in the manner previously described. The frame may | 
be provided with any desired number of drums; but four are 
shown in the figure. | 

Fowler, January 5, 1869, makes wire of sheet-metal, cutting | 
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Fig 7266. 


variation in diameter, has heen 
drawn through plate@of rubies ta 
a length of 150 miles. 

Very fine gold and platinum 
wires, used for the quder-lines of 
telescopes, are formed by coat- 
ing the metal with silver, which 
is then drawn down to a great 
tenuity, after which the silver 
coating is removed by nitric acid, 
leaving an almost invisible in- 
terior wire, which has been so 
attenuated that a mile in length 
weighed only a grain. 

L. Chelot, a Belgian manufacturer, makes a pentagonal wire. 

Threaded wire — cable wire — for boots and shoes, made 
under patents: — 


Prosser, 116,218, June 20, 1871. 
Wickersham, 118,818, August 22, 1871. 


. See also Fig. 3568, page 1648. 
The modern uses of wire are almost innumerable : — 
Telegraphy, cables for suspension-bridges, ropes for ships’ 


TOLL, 
AY a 
7 oe so 
4G 

N : ' 


Fowler's Sheet- Metal 
Wire- Machine. 


| Tigging, hoisting, etc. ; fences, strings for musical instruments, 


hoop-skirts, pins and needles, ehoe-sole fastenings (see Fig. 7263), 
are some of its manifold applications. Twined broom-wire is a 
considerable item. Culinary and table utensils are extensively 
made from white-wire. It is ured in the manufacture of cards, 
heddies, reeds for looms, and, when woven, is employed In 
flour, paper, and other eee Woren wire of iron, 
brass, and copper is made into baskets, screens, sieves, cages, 
dish-covers, and a great variety of other objects. 

Electrical, magnetic, philorophical, and other scientific in- 
struments also consume considerable quantities of wire. 

Another great uee for wire occurred in the demand for tem- 
pered flat stee! wire for crinolines. At the outset this wire cost 
three dollars a pound, because in tempering it was necessary to 
wind the flat wire in volute coila kept apart by interlaced iren 


wires, the coils being then carefully heated in a furnace, and 


then plunged into a hardening bath. In Au 
Waterman patented a plan of drawing the wi 
the fire through the hardening liquid, and by th 


st, 1858, Henry 
lengthwise from 
means re. 


‘duced the cost from three dollars a pound to three cents. 


Waterman’s process of tempering wire is said to have brought 
him $83,000 over all expenses. 


Wire-an-neal'ing. Softening a wire by heat 
after it has been hardened by drawing or by exposure 
to cold after heating. 


G. I. Washburn, October 7, 1862, eres @ process for an. 
nealing wire in an artifical atmosphere in the pot or verse}, 
whereby he is enabled to control the degree of or prevent oxt 
dation of the iron or steel being annealed. The object fa to 
keep it bright and Severe scaling, and the consequent neces. 
sity for the acid bath. 

A suggestion published in 1868 giver some detail of a plan 
for excluding the atmosphere. ‘‘ wire as well as small 
can be annealed, and still retain the brightness it ‘ 
after passing through the drawing-dies. The process is to pack 
the coils in cylindrical cast.iron pots with double lids, the 
outer one resting on a projection or rim half an inch below the 
top of the pot, leaving room between the outside of the inner 
lid and the inside of the outer. for dry sand to exclude the at- 
mosphere. The pota should not be opened until quite cool 
after the heating process, otherwise the atmosphere will so fan 
oxidize the surface as to turn the color to a blue or black.” 


it into strips between pairs of rollers with interlocking sharp- | See patents : — 
edged ridges and grooves. The lower figure shows, on an en-! No. Date. No Date. 
larged scale, a vertical section through a pair of rolls. See also; 21,286. April 24, 1858. 65,699. June 11, 1867. 
his patent, No 87,657. : | 131,680. September 7, 1872. 65,215. May 28, 1867. 
A similar proceas is used in cutting shirrs from a ribbon of , 131,681. September 7, 1872 70,881. November 12, 186T. 
india-rubber. See Fig 4489 65,481. June 4, 1867. 26,148. November 15, 1868 
Silver wire, in which the most delicate tests could detect no! 31,36). February 5, 1861 90,514. May 15, 1869. 
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Wire-car’tridge. A cartri for fowling in| See also patents : — Fig. 7267. 
which the charge of shot has wire ligaments. No, 124,569. March 12, 1872. 

Wire-cloth. A fabric whose woof and weft are 130880. yhstiesy 5 ae 
of wire ; the size of the wire, the shape and sizes of apcabaoitiss 
the meshes, being adapted to the uses of the com-| Wire-cloth Print/er. A 
pleted screen, sifter, or sieve, or the character of the machine for printing figures 
machine in which it is to be used. Besides the pur- | on wire-cloth. The arrange- 
pose of separating materials of different finenesses, | ment consists of a roller hav- 
screens are used in hat-forming machines and bran- | ing the figures to be painted 
dusters (Fig. 2431); also as fire and window screens engraved thereon, and a 
and guards, kiln-floors, panels of fences, meat-safes, pressure-roll, between which 
dish-covers, bed-bottoms, lamp-covers, as in the| rollers the wire-cloth is 


safety-lamp. See also patents: — passed. The lower roll sup- 
No. Name and Date. No. Name and Date. plies paint to the engraved 
5,005. ons Dae 6, 47 —— Peters, Mar. Si roll. 
(crimping). 081. Parker, April 23, ‘72. ler. Ks 
25,578. Nutting, Sept. 27,69. | 127'227. Edge, ‘May 28, ‘72 ce te mtiaty Ma 
49,556. Zerns, August 8, °65 (weaving wire-tubes). chin e. A machine lor cov- 
(crimping). 128,438. Turnbull, June 25,! ering wire with thread or 
92,949. Fisk, July 27, 69. 72 other smaller wire. 


ia. 
108,553. Beck, Oct. 25,°70. | 181,885. Le Ren, Oct. 1, °72. 
117,272. Goodhue, July 25,71. | 132,528. Farley, Oct. 29, ‘72. 


In Wagstaff's (Fig. 7268) the 
118, 283. eoiiatogre. Aug 22, 133,886. Peters, Dec. 10, 72. 


thread is carried on a bobbin a, 
1. 138,491. Field, May 6, '73. and the wire to be covered is 
120,150. Gardner ef al., Oct. | 139,077. Parker, May 20, '73. | wound upon a drum 6, whence it 
+ “tl. | 140,160. Peters, June 24, ‘73. | passes over a yolsy e, through a 

121,111. Kohn, Nov. 21, ‘71. | | tube d, around a grooved pulley ¢, 
| and is wound upon a drum having Machine for printing 
| at one end a worm-wheel / turned Wire - Cloth. 

by a worm on a shaft operated by 

the crank g. This shaft has also a pulley 7, which, by means 
| of a band, rotates the pulley ¢ having an arm carrying the bob- 
bin a, which thus revolves around it and around the wire, 
winding the thread about the latter in a spiral coil as it is 
drawn onward by the movement of the drum. 


: Wagstaff’s Wire-Covering Machine. 

Machine for painting Wire-Cloth. 
In Fig. 7269 a thin ribbon of metal from the spool R is drawn 
between the grooved rollers N N’, carried by the rotating-head 
K, and is wrapped spirally round the wire. The two are drawn 


One of the most important uses of wire-cloth is for the webs in 
per-making machines These have from 2,300 to6,400 meshes 
the square inch. They are woven in —— of 
80 to 46 feet, the widths varying from 4 to 10 feet, 
and their ends are joined together so as to form 
endless bands, known as “ paper-machine wire.” 
Wire of sufficient fineness can, however, be 
woven so as to have over 19,000 perforations or holes 
to the square inch. Sieves of this fineness are oc- 
casionally used for sifting impalpable powders. 


Wire-—cloth Crimp’/er. The wire- 
crimper is for giving the dentations to 
heavy wire before weaving. See patent 
118,283, August 2, 1871. The crimping of 
the cloth is performed in a machine also. 

Wire-cloth Loom. One for weaving 
warp of wire with a weft of wire. Its con- 
struction varies somewhat with the size 


and pliability of the wire. Machine for making Compound Telegraph- Wire. 

See patents : — 

No Dat N Dat together through the draw-plate which unites them, and are 
138,090. April 22, 1873 181,504. September 24, 1872. | ToRDd epee the drum C- 

14000, P ber. 1 i og 7 eee 1887 ’ Fig. 7270 is a machine for covering wire with fine wire. The 
ao jae tae i tc ag hollow fixed head / for the wire is independent from, but in line 
a schol te 26, 1869. 4,873. December 5, 1846. with, the hollow axis 6 of the revolving head, which 

B17. tember 2, 1862. February 23, 1826. | spools of fine wire to be wound around the wire which is fed 


10,546. Fe 21, 1854. along the axis of revolution. The tension is obtained by passing 


Wire-cloth Paint’er. A machine for painting | the wire around grooved rollers ge. 
See also patents: Loft, No. 27,456, March 13, 1860; Rein- 


wire-cloth in the web. It is passed through a trough 
containing paint, between pressute-rollers and under We doers 3 negro ~y 14 aon ara pn ts 


@ rotating brush. drawn upward through the hollow spindle a; a sleeve driven, 


paneeaiy Google 


WIRE-CUTTER. 


Machine for covering Wire. 


by a pulley 5 turns on the spindle as an axis and carries two 
spools ¢ c containing the covering wire; this is conducted be- 
tween two guides d d and applied spirally to the wire as it ad- 


Fig. 7271. 
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Sperry’s Wire-Covering Machine. 


vances by the revolution of the table e on which the spools are 
anadti spindles, while the wire to be covered is prevented from 
turning. 


Wh 


Frost's Machine for finishing Skirt- Wire. 


Fig. 7272 shows a machine for sizing and finishing covered 

skirt-wire. The covered 

Fig. 7273. braided wire is passed from 

; the supply-reel through 

the sizing medium, and 

back and forth over heated 

drums, and thence back 

through the sizing medium 
again to the second coat, | 
and so on, as many times 
as may be desirable to ap- 
ply successive coats of size, 

one over the other. 

See also Chesney’s patent, 
iia 40,244, October 13, 


Wire-cut’ter. A 
nippers for cutting off 
wire. 
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a (Fig. 7273). Each leg of the cutter terminates in a disk 
having corresponding openings to receive the wire, which is 
— between their edges when the legs are brought to- 
gether. 

b. The edges of the jaws have corresponding slots, with cut- 
ting edges, into which the wire is inserted. e instrument is 
also used as a plyer. 

c. The upper Bs is slotted, and the lower one works within 
it; the two serve asa plyer. The under side of the lower jaw 
has a cutting edge next to the joint, which severs the wire. 


Fig. 7274. 


Wire-draw. To reduce in transverse size by 


| drawing through an eye in a draw-plate. 


Wire-draw’ing Bench. lron wire, previously 
reduced to a diameter of } to + inch, is drawn down 
by the apparatus (Fig. 7275), consisting of a reel a 
on which the wire to be reduced is wound, a draw- 


Wire- Drawing Bench. 


plate and stand b, and aconical drum ¢. The end of 
the wire is pointed and reduced sufficiently to pass 
through the propér aperture in the draw-plate, and 
is secured to a hook on the drum, which is then 
set in motion by bevel-gearing. 

Wire-drawn. (Stcam.) Thecondition of steam 
when the pipes or ports leading to the cylinder have 
not sufficient carrying capacity. 

Wire-fas'ten-ing. A tie for a cork ina bottle 

of se ip soda-water, or other effer- 
vescing liquor. 

“* Henry W. Putnam’s wire-fastening for bottle- 
stoppers, patented in 1564, was a slight and sim- 
ple thing sold for a dollar and a half a gross, or a 
trifle more than a cent apiece. But the labor it 
saved in the tying of corks in soda-water bottles 
alone amounted to nine millions of dollars in nine 
years, estimating the labor at one dollar and 
twenty-five cents per day. The inventor made 
aoa thousand dollars from it in the same 


Wire-feed Screw-ma-chine’. A machine for 
making screws from a continuous length of wire. 


Admirable examples are to be found in the American Watch 
Company’s works at Waltham, where jewel and other screws 
are made by perfectly automatic operations from wire fed from 
spools. 

Prig. 7276 shows one on a larger scale by Pratt and Whitney, 
of Hartford, Conn. 


Wire-fence. Hurdles of woven wire, or wire 
stretched from post to post. 


Fig. 7277 shows one form in which the sections are strained 
between movable self-supporting posts. 

In Fig. 7278, the wires are attached to the corner-posts, and 
passed through all the uprights and the capstan-blocks at the 
midlength of the fence. The panels have strut-bars at top, 
and a triangular trestle supports each corner transversely. The 
capstan-blocks are separate, so as to allow the independent 


WIRE-FENCE. 


Fig. 7278. 
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Pratt and Whitney's Wire-Fred Screw- Machine 


tightening of each wire, and are turned by radial arms which 
are secured by wires to the nearest post. 

Fig. 7279 is an iron post for wire-fences. The posts are made 
of strap-iron bent around at the top and spread at the bottom ; 
the sides are connected by stay-rods, and are braced at the 
angie near the foot by angular-flanged frames. 


ig. 1280 fs a machine for making combined wood and wire | 


fence. The batten is suspended by rods which have bearings 


Fig. 7277. 
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in notches in the frame; it can be suspended parallel to the 
heddies or in an oblique position to enable the fence to be con- 
structed so as to set on uneven ground. A knife is attached to 
the frame of the loom to sever the superfluous ends of the poles. 


See patents : — 
Name and Date. No. 
Clinger, September 13, 1859 ......... 26 387. 
Esminger, December 8, 1868......... 84,810. 
Gale, August 18, 1863............... 89 563. 
Hill, June 18, 1872 ............000.. 128,146. 
Jenkins, February 14, 1849 ......... 6,106. 
Knapp, June 7, 1864................ ,032. 
Lakins, August 27, 1878............ 146,246. 
Little, June 24, 1873........-.---..- 140,147 and 169,602. 
Mendell, August 3, 1869 ............ 93,326. 
Meriweather, November 8, 1858...... 10,211. 
Nicholson, April 26, 1871 ........... 114,029. 
Norcross, January 10, 1865......... 45,852. 
Rappleye, July 4, 1871.............. 116,755 and 136,004. 
Reyman, a Sa r 20, 1857........ 18,301. 
Rose, May 1D seew esi sadi sae ced 188,763. 
Bisson, April 25, 1871...... sider ececas 114,067. 
Smith, June 26, 1857............ eeee 66,182. 
Speakman, Jan 16, 1872........ 121,862 and 153,300. 
Wakefield, March 14, 1871.......... 112,668. ' 
Walker, May 29, 1858.............. - 64 
Wilson ef al., December 6, 1870..-... 109,858. 
Patterson, July 14, 1868........ ooee 79,854 
Darlington, August 11, 1874......... 154 ,024 
Glidden, November 24, 1874......... 167,124. 
Haish January 20, 1874 ........... . 146,671 and 164,552 
Hall, December Be tr See 7,891. 
Merrill, December 29, 1874.......... 155 538 and 164,576. 
Withers, October 6, 1874............ 155,603. 
Ellwood, May 11, 1875 .............. 168,169. 
McClellan, November 2, 1875........ 169 266. 
Seabury, November 10, 1876......... 170,024. 
Stover, June FO, UBTB....ccewecvonee 164,947. 
Wire-gage. A gage for measuring the thick- 


ness of wire and sheet-metals. It is usually a plate 


Wire- Fence. 


of steel having a series of ee around its edge, 
each corresponding in width to the diameter of wire 
of a certain number. 


Wire-gages are commonly of oblong form, and are formed by 
drilling a number of holes near the edge of the plate; notches 
are then sawed from the edge into the holes, saws of the width 
proper for each being used; anfl, lastly, the little parallel plates 
of steel termed drifts are driven into the notches, to smooth 
and make them of uniform width. 

The circular wire-gaze, which is neater and more compact 
than the ordinary kind, is now very generally used (Fig. 7281). 

Holtsapffel remarks that “the Birmingham and other gages 
seem to have originated, in great measure, accidentally, or 
almost by the eye alone, and without any attempt at system, 
either as regards the values of the intervals between the suc- 
cessive measures or numbers, or their correspondence with the 
subdivisions of the inch.” 


Se = 
-e 


The Birmingham gage is the best known and most generally 
used in England, aod was in this country until a more sys- 
tematic gage was devieed. It is so called from its being em- 
ployed as the standard at Birmingham, always the great head- 
quarters of the iron trade. 

The defects indicated by Holtzapffel have led to attempts to 
introduce gages upon more correct principles, in which 
a greater degree of uniformity in the tive differences 
between the various sizes of wire should be obeerved. Fig. 
7281 is a gage of this kind, prepared by Messrs. Brown and 
Sharp of Providence, R. I. 

The wire is entered in a tapering allt in the gage, which has 
marke at intervals indicating the number of the wire which 
just fills the width of the slit at that point. 

A new set of numbers and dimensions are Fig. 7279. 
aleo adopted. The difference between these a 
and thoee of the old, or Birmingham, gage is 
shown in the following table: — 
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Weicut oF Wrovucut-Iron, STEEL, Copper, AND Brass WIRES AND PLATEs. 
Diameters and Thickness determined by American Gage of Brown, Sharpe, § Co. 


Weight of Wire per 1,000 lineal Feet. Weight of Plates per square Foot. 
No. of ee each a en eee 
Gage. oO. Wrou Wrought- 
aid — Steel. Copper Brass. Seng Steel. Copper. Brass. 
Inch Lbs Lbs Lbs Lbs Lbs Lbs Lbs Lbs 
0000 46000 560.74 566.03 640 51 605 18 17.25 17.48 20.838 19 688 
000 40964 444.68 448.88 507.95 479.91 15.3615 15.5663 18 557 17.533 
00 35480 352 66 355 99 402.83 330.67 13.68 13 8624 16.525 15.613 
0 32486 279 67 282.30 319.45 301 82 12.1823 12.3447 14.716 13 904 
1 23930 | 221.7 23:89 | 25334 | 23935 10.8488 | 10.9934 | 13105 | 12.382 
2 25763 175.89 177.65 200.91 189.82 9 6611 9.7899 11 671 11 027 
3 22942 139.48 140.80 159.32 150 52 8.6033 8 7180 10 393 9 8192 
4 20431 110 62 111.66 126.35 119.38 7.6616 77 9 8 7445 
5 18194 87.720 88.548 100.20 94 666 6 8228 6 9137 8.2419 7 187 
6 16202 69.565 70.221 79.462 15 O74 6 0758 6.1568 7.3895 6.9345 
7 14428 55.165 55.685 63.013 59.545 5.4105 5.4826 6 53859 6 1762 
8 12849 43.751 44 164 49.976 47.219 4.8184 4.8826 5.8206 5.4994 
9 11443 34.699 85.026 89.636 37.437 4 2911 4.3483 5 1837 4 8976 
10 10189 27.512 27.772 31.426 29.687 3.8209 8 8718 4.6156 4 3609 
ll 090742 21.820 22.026 24.924 23.549 8.4028 3.4482 4.1106 3.8838 
12 080808 17.34 17.468 19.766 18.676 3.0303 3 0707 3.6606 8 4586 
13 071961 13.722 13 851 15.674 14.809 2 6985 2 7345 3.2598 3.0799 
14 064084 10 886 10.989 12.435 11 746 2.4032 2.4352 2.9030 2 7428 
15 057068 8.631 8.712 9.859 9315 2.1401 2.1686 2.6852 2.4425 
16 050820 6.845 6.909 7.819 7.587 1.9058 1.9312 2.3021 2.1751 
17 045257 5.427 5.478 6.199 5.857 1.6971 1.7198 2.0501 1 937 
18 040303 4 304 4.344 4.916 4.645 1.5114 1.5315 1.8257 1.725 
19 035890 3.413 8.445 3 899 3 684 1.3459 1.3638 1.6258 1 5361 
20 031961 2.708 2.7. 3.094 2 920 1.1985 1.2145 1.4478 1.3679 
21 028462 2 147 2.167 2.452 2317 1.0673 1.0816 1 2893 1.2182 
22 025347 1.708 1.719 1.945 1.838 95051 .96319 1.1482 1.0849 
23 022571 1.350 1.363 1.542 1457 84641 8577 1.0225 96604 
24 020100 1.071 1.081 1.223 1 155 75376 7 91053 .86028 
25 017900 8491 8571 9599 9163 67125 6802 81087 76612 
26 01594 6734 6797 .7692 -7267 59775 60572 72208 
27 014195 6340 §391 .6099 5763 1 58941 64303 607 
28 (12641 4235 4275 4837 4570 47404 -42036 H7264 54108 
29 011257 3358 3339 3335 8624 42214 42777 994 48180 
30 010025 2633 2688 3042 2874 87594 45413 42907 
81 008928 2113 2132 2413 .2280 3348 33926 40444 88212 | 
32 007950 1675 1691 1913 -1808 .29813 8021 36014 84026 
33 007080 1328 1341 1517 1434 ‘ 7 72 30302 
34 005304 1053 1063 1204 1137 .2364 2395 7 26981 
35 0056514 08355 03445 0956 -09015 .21053 21333 25431 .24028 
36 5 06625 06687 0757 0715 187 19 2265 2140 
37 004453 05255 05304 06903 .05671 .16699 16921 20172 19059 
33 003935 04166 04205 04758 .04496 .14869 15067 17961 1697 
39 003531 03305 03335 03775 03556 13241 13418 16995 15113 
40 003144 02620 02644 02992 .02827 1179 11947 14242 13456 
Specific gravity........ 7.7147 7 847 8.880 8.386 7.200 7 _ 8.698 8 218 
Weight per cubic foot..| 485.874 490.45 554.988 524.16 450. 456. 543.6 — 


The sizes of needle-wire bear no relation to those of the wire-| Wire-gauze. A fine, close quality in wire-cloth. 
eran, At the London Exposition of 1851, French specimens of wire- 
Needle-wire a 3, 4, 5, upto 21, | sauze were exhibited having 260 parallel threads to the linear 
‘gage.. 18), 19, it" 2), 21’ 22° up to 38, | inch, or 67,600 meshes to the square inch. 
So also of piano-forte wire : — Wire-guard. A fire-guard of wire-cloth, 
Music-wire........- 6, 7, 8, 9, 10,11, 12,14,16,18,20.| Wire-mat’tress. One having a web of wire- 
Birmingham gage.. 26, 25}, 25, 24), 24, 234, 23, 21, 21, 20, 19. | cloth or chain stretched in a frame Mj supporting a 


Nos. 1 to 5 music-wire are now disused 
since the framing of pianos has been so much 
strengthened. 

The compound tool (Fig. 7282) has two 
legs turning on a rule-joint A. The inner 
side of the leg B is notched to serve as a 
siremaec she the leg C has a slider havin 


No. Date. 
139,077. May 20, °73. 
144,664. Nov. 11, °7 


a head, which, in combination with the en Dec. 3. 72. 
of the leg B, is used as a caliper. The device 79,040. June 16, '68. 
is also useful as a 109,446. Nov. 22, ‘70. 
meas -rule. 182,175. Oct. 15, °72. 


Wire-mark'- 
ing Ma-chine’. 
A machine used 
in measuring and 
marking off 
8 lengths of wire for 
hoop-skirts. The 
endless band car- 
ries dies for mark- 
ing the wire as it 
is fed from a 

spool. The band is 


Tj; 

Yj 
Ly 
tj [ps : 


Machine for making combined Wood and Wire Fence. 
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stretched over drums and under an ink-roller, and 
then passes between rollers, 
simultaneously with the wire 
to be marked. 


Fig. 7282. 


American Wire and 
Screw Gage. 


Wire-mi-orom’e-ter. A comparison of authori- 
ties shows that two other forms of micrometer were 
used before the wire-micrometer was introduced by 
Malvasia, about 1654. 


These were the micrometer by Gascoigne, 1640, which con- 
sisted of nicely ground parallel edgea of adjustable brass plates ; 
and the slip of metal used by Huyghens, 1652. The latter was 
made to cover the image of the object in the focus of the lenses, 
and then compared with the breadth of the field. Hooke sub- 
stiruted parallel hairs for the parallel edges. 

Malvasia constructed a micrometer having two parallel series 
of crossing silver wires, which divided the field of view into 
squares of equal size. 

The far, or wetre-micrometer, has spider-lines, or fine wires, 
across the field of the instrument, and these are capable of 
being illuminated to assist observation. The wires are arranged 
in parallel and intersecting series, and some are capable of 


Caliper, Rule, and 
tre Gage, 


Np 


(e) 


Machine for making Skirt - Wire. 


‘being moved by screws, no as to traverse the field of vision ina 
direction perpendicular to their length.so as to approach and 
recede from the othere as measures of distance, the graduated 
heads of the adjusting screws noting the fractional parts of a 
turn. 
. The telescope of the mural circle, in the National Observa- 
tory, Washington, has at its focus a fixed diaphragm, having 
seven vertical] wires and one horizontal wire. Another dia- 
pomsm, movable by a micrometer-screw, is furnished with five 
rizontal and equidistant wires, by which the di-tance of any 
star from the fixed horizontal wire is measured an it passes 
chrough the field. The intervals between the wire being pre- 
viously accurately determined, the observation is conducted as 
follows: in whatever part of the field a star appears, a mi- 
crometer-wire is close at hand, and the star is bisected by the 
nearest wire, while the time at which it passes the several 
vertical wires is also noted. The number of the bisected wire 
and the reading of the micrometer being now entered, the 
obeervation is complete. 


Wire-nail. A nail made from wire with a swaged 
head and point, or one forged in imitation thereof. 
Chests and boxes from the Continent of Europe and 
from Asia are found to be fastened with nails of this 
character. See NAIL. 

Wire-nail'ing Ma-chine’. A machine for 
closing shoes with wire. See NAILING-MACHINE, 

1507, 1508. 
ire-net! Ma-ohine’. A machine for 
weaving wire-netting. 


See patents : — 
10,743. Nesmith, April 4, 1854. | 183,951. Powers, Dec. 17, 1872. 
12] 831. Weber, Dec. 12, 1871. 
Wire-peg’ger. A machine for fastening boot- 
soles with wire. Also called a wire-nailing machine, 
The kind of wire used is twisted sv as to constitute 
it a screw, and is known as cable-screw wire. The 
thread gives it a better hold in the leather. Sev 
NAILING-MACHINE, Figs. 3283 — 3285. 
Wire-point/ing Ma-chine’. Thewire is slipped 
through the hollow mandrel of a lathe-head and se- 
cured. The end is presented to a stationary cutter 
in the overhanyg-rest G, which is supported upon the 
post J. The lathe-head is adjustable laterally to 
vary the angle of presentation and determine the 
taper of the point. A guide-arm F projects from the 
head and through a slot in the rest. 


In Pig. 7285, the dies are arranged in the end of the shaft 
which rotates them, and are regulated by the points of conical 


screws which pass through them and into cavities in the bottom 
of the dovetail cross groove. 
See also patents: — 


No. Name and Date. 

46 242. Jillson, Feb. 7, ‘65. 
47,974. Jillson, May 36, °66. 
58,780. Manville, Oct. 9, 768. 
59,778. Plumer, Nov. 20, ‘66. 
62,336. cr ii et al., Feb. 26, 
68.270. Lockwood, Mar. 26, '67. 
86,520. Fowler, Jan. 5, ’69. 

| 87,557. Fowler, Mar. 9, ‘69. 

Wire-road. A wire sus- 
pended from posts, and 

| serving as a track for trans: : 
| (aren purposes. See Y, 

IRE-WAY. 

Wire-rope. A collec- 
tion of wires twisted or 
bound together, so as to act in unison in resisting a 
strain. , 

Wire-ropes were used in the Hartz mines in 1881, 
and there demonstrated their superiority to hempen 
ropes in situations where they are occasionall 
dragged through muddy water, rubbed upon roug 
surfaces, and exposed to constant friction upon pul- 
leys. 

Their introduction into England dates from about 
1838. Mr. Telford, in his justly famous Menai sus- 
pension-bridge, used chains having long links. 

Wire-rope has since superseded chain in the con- 
struction of suspension- bridges, 

Its manufacture was commenced in Western Pennsylvania, 
by Mr. John A. Roebling, in 1837, and it was first introduced 


upon the inclined planes of the Portage Railway, over which 
the boats of the Pennsylvania Canal, divided into sections, 


Wire Pointing and Reducing 
Mathine. 
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were transported across the Alleghanies. The roads of the 
Delaware and Hudson Canal Company and of the Pennsyl- 
vania Coal Company soon adopted them, and heavier ropes of 
2 to 24 inches diameter were then introduced upon the inclined 
planes of the Morris and Essex Canal in New Jersey. See In- 
CLINED PLANE. 

The earliest form of wire-rope was the selvagee rope, consist- 
ing of a number of wires laid together parallel, and secured by 
fine wire wound spirally around the whole. This was covered 
by woolen list, wrap around in the contrary direction, and 
protected by a service of tarred rope-yarns, wound in the same 
direction as ‘ihe covering wire. 

This was succeeded by the plan of twisting soft annealed 


wire-strands, several of which were afterward laid up together, 
as in ordinary hempen ropes. 


It is inferior in strength to the 
selvagee rope, but more pliable, 
and readily admits of being 
spliced (B, Fig. 7286). 

About the same tam flat wire- 
rope (C), composed of several 
strands having alternately a right 
and a left hand twist, was intro- 
duced ; these strands were at first 
woven " together with rope-yarn, 
but subsequently wire, passed in 
zigzag lines between the different 
ar a was pai yed ( D). 

a somewhat later period 
laia’ rope (E) came into use; it 
is composed of strands of un- 
twisted hard wire laid spirally 
around a central core of hemp or 
wire ; a number of these strands, 
without any additional twist 
being placed around a hempen 
cores form the rope 

is stronger an either of the 
preceding kinds, and is now gen- 

erally employed. 

* For making wire-rope the very 
best iron is selected, and the 
bars are drawn down at a weld- 
ing heat to wire about } of an 
inch in diameter. This is then cleaned in warm water acidu- 
lated with a little oil of vitriol, and being coated with a paste 
of rye flour, it is drawn through a succession of holes in a wire 
plate until jt is reduced to the thickness of No. 5, when it is 
annealed by heating from five to eight hours, and is cleaned 
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and drawn down again until it is of the required cach of fine- 

ness. Jn general, ropes are made of strands, of which 

9s 3, 7, or 19 wires, the ropes having either 9, 49, or 188 
rea. 

A number of machines have been contrived for making wire- 
rope. Smith's (Fig. 7287) has been extensively employed for 
forming the strands by which submarine telegraph-cables are 
protected. 

It consists of a number of disks a a a united by longitudinal 
rods, and rotated by speed-pulleys. In the axes of these disks 
frames carrying bobbins 6 54 containing the wire are centered, 
but are prevented by weights ¢ from turnin tng therewith. The 
wires from six of the bobbins are conduc through central 
openings in the disks a aa, and pass through the plate d, and 
over the /aying-top e, the seventh wire serving as a core. After 
passing between the rollers /, and around the horizontal wheel 
g, the strand is conducted backward and wound upon the reels 
A h, the tension being regulated by a friction-brake ?. 

The strands are d up into ropes by a similar machine. 

In Fig. 7288, the spool-frames C C' are arranged between 
disks B B' BY” on the hollow shaft A. The spool-frames have 
a universal joint at one end to enable them to be readily lifted 
to receive the spools D, and at the other end are rods 6' b’, cc’, 
having cranked ends inserted into apertures in the disk E. 
through which an eccentric on the shaft A passes. A rotary 
motion is thus imparted to the spool-frames as the wires are: 
withdrawn from the spools, and, passing through a fixed per- 
forated block, are laid together to form the rope. 

Wire-rope is made either with a wire or a hempen core. The 
latter is the more pliable, and will wear better where there is. 
short bending. The larger sizes wade at Roebling’s, as also the 
more pliable, used for hoisting or running ak are composed 
of 133 wires. Stiffer ropes, for guys or stan rigging, have 
49 wires. These are only! , the bulk and! , the weight of hempen 
ropes of the saine strength, and when used for shrouds and stays. 
lighten the top hamper by that much, while affording less re- 
sistance to the wind. 

When not galvanized, the wire is preserved by coating it 
with raw linseed-oil, applied with the hair side of a piece of 
undressed sheepskin, or eu wig tin, © a paint of equal parts 
lampblack and Spanish brown, or Venetian red, mixed with. 
linseed-oil. 

It is protected under ground by saturation with a composi- 
tion of one bushel fresh-slaked lime to one barrel mineral or 
vegetable tar, applied while boiling. 

Wire-rope, ‘for standing rigging, generally consists of six 
strands \aid or spun round a hempen core, each strand consisting. 
of six wires, laid the contrary way round a smaller hempen 


Fig. 7287. 
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core. The spinning mechanism is so contrived that neither the 
wires nor strands are twisted. 

ge wire-ropes are made of three strands of three wires 
each 

Barbarin, December 10, 1867, solders the ends of wire-ropes 
to prevent unwinding. 

he longest and heaviest wire-ro i a wd in existence was 

made by Messrs. J. & E. Wright of Birmingham, England. It 
consists of six strands, containing each ten wires, surrounding 
a central core of hemp. Its length ia 11,000 yards, and weight 
upward of 60 tons. 

Other ropes, 5,000 to 6,000 yards long, weighing from 25 to 34 
tons, have been made by the same firm. 

These, of course, bear no proportion in weight or length to 


some submarine telegraph-cables. The latter, however, are not 
made in one unbroken length. 
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Wire-ropes are used in the transmission of power from one- 
locality to another, when the distance to be traveled is such as 
to render belting unsuitable. 

At Frankfort-on-the-Main, the power of a 100 h wer 
turbine is transferred 3,200 ‘feet, to a cotton factory which is 
posted in a convenient position. Wheels 13} feet in diameter 
are used, making 114 revolutions per minute. A §-inch wire- 
rope is used ; ; stations 400 feet apart. 

A series of powder-mills, embracing the various shops where 
the compounding, grinding, sifting, glazing, etc., are carried 
on, are arranged in a series around the circumference of & 
circle of 1,200 feet radius, the machinery being driven by wire- 

ropes from a water-wheel in the center of the circle. The 
buildings are isolated by traverses, and have the benefit of the 
detached situation without the necessity for separate motive-~ 
powers. 
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At the falls of the Rhine, near Schaffhausen, in Switzerland,| @, endless Fig. 7291. 
a number of turbines are placed, having an aggregate horse- splice, for belt- 
power of 600 horses. This is transmitted diagonally across the | ropes, ete. 
river to the town, which is about a mile lower down, and then bc, open sock- 
distributed ; advantage be- | et, with pin ; side 
Fig. 7289. ing taken of certain rocks | and end views. 
in the river as foundations d,swivel-hook, 
for the piers, which form e, closed socket. 
the stations forthe carry-| //, eye. 
ing-rollers. g, dead-eye 
; ‘ig. 7289 shows wheels h, eye, with 
and details of wheels em- | hook. 
ployed in transmitting #, eye with sis- 
power by means of wire- | ter hooks 
rope. They are made of| 4, thimble and 
cast-iron, and the rims | clamps. 
have one or more grooves i, turn-buckle. 
adapted to receive and re-| m, open stir- 
tain a packing on which | rup 
the rope runs, to protect no, cast-iron 
it from wear. A variety of socket with 
materials are used for this | closed stirrup. 
purpose, as soft wood, , fastening for 
leather, old tarred rope, | oil-well tools. 
oakum, and india-rubber, qr, plate fas- 
the latter material being tening; plan and 
preferable. It is cut into | section. 
short pieces, having asec-| s, hand-rope, Roebling’s Wire-Rope Fastenings. 
Wheel for Wire- Ropes. tion corresponding to, but with lugs. 
slightly larger than, that TaBLe OF Wire-Rope (RogBLING), 
of the groove into which the pieces are forced, so that they 
will not fly out. If leather be used, it is cut into thin strips, 


which are set on edge, several thousand being required for a Rope of 183 wires. Rope of 49 wires. 
Qa = 
| & as |482) x ps |“oa 
| a | 82 fs8e = | = lees 
5 S S on™ | B o 6 3 os 
Z| € | g |fss| 2 | 8 | &S lege 
a | £ | te leFs g | Bel fs [eda 
Zz € 2° |Sct!! a & 2s ¢ te 
£ | £ | s* jee) # | & | Be [EF 
& Oo ~ oO i) oO - o 
1 | 6g | 74.00 | 153 || 11 | 4§ | 86.00 | 103 | 
2 6 65.00 14 12 4} 30.00 | 10 
3 i 54.00 13 || Lb 8 2500 | 9 
. 5 43.60 12 l4 3 20.00 | 8} 
5 43 35.00 103 1b 3 16.00 | 7 
6 4 27.20 94 16 25 12.30 | 64 
7 8 20.20 8 7 23 8.80 | 54 
8 8 16.00 7 18 24 7.60 | 5 
9 23 11.40 6 19 1 5.80 | 43 
10 2} 8.64 || 20 1§ 409 | 4 
104 2 5.18 4h 21 1 283 | 3} 
Oy lj 4.27 4 22 1 213 | 23 
10 14 8.48 33 23 1 1.65 ot 
24 1 138 | 2 
Roebling’s Wire-Rope Fastenings. = H oo ie 
Wire-rope Rail’- || 27 1 
large wheel. Tarred oakum is driven in by wedging; and rat- way. Fig. F009 illus- 7h ; maf it 


line stuff or jute yarn, tarred, may be wound into the groove + 5 . bs . 
soon becoming compacted by use. y greev’s | trates Halladie’s wire- 29 .. |small sash-cord. 
Figs. 7290, 1291, illustrate Roebling’s wire-rope fastenings: —| rope traction - railway | 
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-system used by the Clay Street Hill Railway Com- 
ny of San Francisco, Cal., on grades as steep as 
50 feet. 


The cars are drawn by an endless wire-rope placed in a tube 
‘below the surface of the ground, between the tracks, and kept 


WIRE-SPRING. WIRE-STRAIGHTENING. 


Fig. 7293. 
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No. Name and Date. 
162,557. eer et al., June 


42. 
158,387. Smith, July 21, '74. 
163;388. Smith, July 21, ‘74. 
164,568. Powers, Sept. 1, '74. 


No. Name and Date. 
118,009. Russell, Mar. 28, '71. 


115.413. 


tt, May 20, °71. 
123 5238. 


nelander ef ai., 
Jan. 9, 72. 


Sheaves for Wire-Rope Railway. 


in position by means of sheaves. A stationary engine is used as 

the motor, and acts on the rope by means of grip-puileys. The 

‘rope is connected with the cars by a sripping attachment pass- 

ng through a narrow 

Fig. 7294. slot in the upper side of 

the tube. The rope is 

supported at intervals of 

89 feet and at the turn- 

ings by a6 sheaves, as 
shown in Fig. 7293. 

Fig. 7204 shows the 
gtipping - attachment. 
It is provided with 
guide-sheaves and grip- 
ping-jaws, operated by 
the movement ofa hand- 
*\\ wheel and screw; the 

| jaws are clamped to the 
rope wheu the cars are 


128,315. Mayall, April 30, 72. 
186,473. Ward, Mar. 4, '73. 


Fig. 7296. 


Machine for Coiling Springs. 


= as ’ : 
set in motion. In stop- Wire-spring Coil'ing ma-chine’. A machine 


ping them, the jaws are | for forming spiral springs from Fig. 7297. 
released,and the sheaves | strips of metal. 


ya 
ha 


: i erhpcrace | yf THT, th htt ti, of 
ae ’ meta! is he a e-rest i, an 
Gripping-Attachment for Wire-Rope merely as guides. To | its end iusested $n walot in the man- 

Railway. return, the car or dum- | dre} ¢, which turns loosely in the 


my-engine is transferred | screw E. The mandrel is rotated by 
by means of a turn-table to another track, under which the ; being brought Into connection with 


rope moves in a reverse direction. See also WikE-war. | the chuck 6. By means of gear connections, the sliding-block I 

Wire-spring. Coiled 
wire-springs are used for 
Many purposes: In spring- 


Fig. 7298. 


‘balances; chronometer-bal- 
‘ances; for upholstering = (Be ie Bg ee aed 
‘cushions, chair and sofa & 
‘backs, mattresses ; and in = 
“many other places where — ed 
‘but a moderate power is ~ _¥ 
‘Tequired. = 

It is customary to coil the wire 


upon a former of the required 
shape, cylindrical or conical, as 
in Fig. 7205, in which the wire 
passes from the coil on a detach- 
able shaft and through an ad- 


: 
justable friction-guide to a c 
spirally grooved former rotated 
by a winch. 
In Fig. 7296, the stationary 
— 


inclined guide nearly encircles Wire-Spring Coiling-Machine. 

the mandre! upon which the 

spring {s wound, to give the required pitch ; two or more form- | supporting the guide-rest is automatically lowered as the spring 

ing-wheels bend the spring around the mandrel. is coiled oA the spladie, and the ecrew and mandrel are re- 
n Fig. 7297, the joint of the wire is confined in the bisected | tracted by means of a hand-lever and gears. 


‘tabular socket, and, commencing at the point, the wire is wound | 
Wire-straight’en-ing. Wire, being generall 


4apon the conoidal, grooved former. 


santa ll sepa aC No. Name and Date. | drawn upon reels, is met with in spiral coils, an 
14,666. Lent, April 1, 56. 58,156. Vose et al., Sep.18,°66. | for most purposes, requires to be straightened before 


. White, Oct. 23. °66. 


16483. Harrison, Jan.27,°67. | 59,145 
63 67. 


’ ¢ being usecl. 
16,916. Gardiner, Mar. 31, °57. 445. Weaver, April 2 


21,635. Young, Sept. 28, °58. 69,421. Evans, Feb. 16, 67. In the case of soft or annealed wire this is usually done by 
28,142. Jenkinson, March 1, | 140,770. Woods et ai., Nov. 12, | fixing one end and pulling the other with a pair of pliers; 
69 A short pieces may be straightened by rolling them between two 


boards. The soft steel wire used for making needies is cut into 


67. 
24,359. Young, May 81, '59. 74,2338. Manuel, Feb. 11, °68. 
] e, Mar. 23, ‘69. | lengths of four or five inches, and arran in bundles withia 


24 557. ac? aie June 28,| 88,931. Goodal 


: . Allen et al., Mar. 14, 
82.395. Young, May 21, '61. 41. : 
60,490. Kellogg, Oct. 10, ‘66. | 112,868. Van Fleek, Mar. 28, 
60,622. Payne, Oct. 24, '66. 71. 


iron hoops four inches in diameter, and then rolled to and fro 
beneath a bar of iron about two feet long and narrow enough 
to lie between the rings. 

Hard and unannealed wires are too elastic to yield to the abore 


WIRE-STRETCHER. 
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WIRE-TWISTING MACHINE. 


Fig. 7299. 


methods, and for straightening or taking the spring out of them, 
the riddle (Fig. 72¥9) is used. 

This is a piece of wood or metal with sloping pins, which lean 
alternately opposite ways, 80 as to keep the wire close down on 
the board, and compel it to pursue a slightly serpentine course, 
which is considerably exaggerated; five ping are commonly 
used, but sometimes seven cr nine. 

In practice, the riddle is made wide enough to contain several 


Wire- Straightener. 


rows of pins, suitable for as many different sizes of wire as 
_ each wire requires a different set of pins. Between the pins of 
each set, and fixed down close to the board, isa straight metallic 
wire, about three times the diameter of the wire to be straight- 
ened, serving as a bed for the latter to run on. 

The board is held in place by two ataples at one end, which 
Ait loosely over studs or nails in the work-bench. 


Washburn’s Wire-Straightener. 


The wire is drawn between the edges of two fixed pieces and 
an adjustable piece, by which the bends are straightened out. 
In Washburn's wire-straightener, July 4, 1865, 2 double- 
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ther lamin of iron and steel or two 
iron, and drawing the same between rollers into a 
ribbon. 

Wire-twist'ing Ma-chine’. 
A tool used for uniting the ends 
of sections of telegraph or fen- 
cing wire, and for other purposes. 

See patents : — 

40,586. Dimock, Nov. 10, 1862 (tags). 

122,908. Murray, Jan. 28, 1872 (fire- 
ecreens). 

130,778. Wolcott, Aug. 20, 1872 (tele- 


ph). 
145 004. hie Dec. 23, 1878 (telegraph). 


Fig. 7308. 


a ee 
Apparatus for Tempering Steel- Wire. 


ualities of 


carries within the elbow a reel supported by and turning upon 
a short journal, which projects from and at a right angle to the, 
central horizontal portion of said elbow. The wire, first wound. 
upon the reel, is thence passed through an orifice made through 
and coincident with the axis of one of the journals of the el-. 
bowed shaft, and thence to a series of sinall rollers suitably ar- 
ranged for straightening the wire as they draw it gradually from 
the reel. In practice, the elbowed shaft is made to revoive with, 
considerable velocity, and as the reel is carried around with it, 
the torsion thus produced keeps the wire perpetually turning 
over, thus offering successively every portion of its surface to 
the proper action of the straightening rolls. 


See also patents No. 149,666, Mallett, April 14, 1874. 
152,987, Greenwood, July 14, 1874. 
Wire-stretch’er. A tool for straining lightly 
telegraph or fence wires. 
The instrument {s applied by moving it forward upon and 


against the wire, so as to force the jaws open to receive it; then. 
on pulling the instrument it grasps the wire tightly. 


Tool for Stretching Telegraph - Wires. 


Wire-tem'per-ing Ap’pa-ra’tus. <A machine. 
for giving the required degree of hardness to steel- 
wire. 

It is passed at a proper speed through the apparatus. A Is 
the heating-furnace containing a muffle, formed of an iron, 
tube, coated externally and internally with graphite and.clay, 
and cloced at its ends by pve of graphite or asbestus through, 
which the wire passes. The wire next passes through a cylin- 
der c, containing a bath of oil kept at a regulated temperatura 
by a water-jacket; next it passes over a bed of charcoal which, 
bal the temper. The wire is kept stretehed by gripping- 
rollers. 

Fig. 7804 is an apparatus in which the object is to save space, 
and to bring both the discharging and receiving drums under 
care of one operator. The wire pusses through the melted, 
metal, and then, after passing through the oil-tank, turns. 
around a roller and returns through the tempering-tank, , 

Patent No. 65,699 uses gas-jets. 


Wire-tram'way. A mode of conveyance by or. 
upon a wire supported on posts. See WIRE-WAY.. 
Wire-twist. A kind of gun-barrel made of a 


‘ribbon of iron and steel, coiled around a mandrel 
elbowed shaft, supported horizontally in suitable framework, | 


and welded. The ribbon is made by welding to~ 
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Smith’s machine, for making cable-screw wire, is shown in, 


Fig. 7305. The wireis polygonal in form, is wound from a drum, 
A, passes through a die 


to a winding-drum W, which by the. 


WIRE-WAY. 


WIRE-WAY. 
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Machine for 


action of a spring keeps it at the proper tension, and winds it as 
fast as twisted. One wheel S guides it through the die, and 
another R draws it; the revolution of the frame K is constant 
and gives the twist. The variation in the twist is given by the 
rate of drawing. 

In Shortan’s machine the band or wire is stretched the 
length of the machine, being held in the slotted standards and 
their intervening slotted pinions. The latter being revolved by 
the sector-wheels, which are oscillated by a treadle, the revolu- 
tion of the pinions twists the wire. 


Wire-way. A wire or wire-rope suspended from 
posts, and forming a way upon which loaded car- 
miages traverse for the conveyance of freight. 

‘his mode of transportation was described and 
represented in a work written by Mandey and Mox- 
on, and published in London in 1696. 


Hodgson’s wire-tramway, lately introduced into England, is 
substantially similar to the elevated railways which were pat- 
ented in England in 1825 by Palmer, Fisher, and Dick. See 
ELevaTeD RalLway. 

An endless wire-rope is carried on a series of grooved pulleys, 
supported in pairs upon stout posts ordinarily about fifty 
yards, but in some cases at much farther intervals apart. At 
one end the rope passes around a clip drum, worked by a sta- 
tionary engine; at the other end it passes around a plain 
cylinder. 

In one erected in Leicestershire, for conveying stone from the 
quarry to a railway station, a distance of three miles, the rope, 

inch in diameter, is driven at the rate of four miles an hour 

y a 16 horse-power engine working with ten pounds of steam ; 
this may be increased to five or six miles an hour. The boxes 
-or carriages are about two feet long, one foot to eighteen inches 
wide, and six inches deep, their ordinary load being one cwt. 
They are not clamped to the rope, but adhere to it by friction ; 
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Harrns's Automatic Wire-Rope Way. 


Twisting Wire. 


an upright stanchion on each side is bent over at top, and the 
two ends are connected by a block of wood which is hollowed 
out beneath so as to fit the rope, and pass over the suspension 
pulleys. The hourly delivery of stone at the station is ten 
tons, and the empty boxes are returned at the same rate as the 
full ones are delivered. Where the amount of freight to be ac- 
commodated is large, it is proposed to use a stout fixed rope to 
support the carriages and a lighter traveling rope to pull them. 

An elevated tramway at Brighton, England, on the Hodgson 
plan, is five miles long, and is capable of carrying each way 
one hundred and twenty tons per day of ten hours, two hun- 
dred and forty tons in all. When working to its fuil capacity 
both ways the loads on the opposite wires tend to counterpoise 
each other, and the expenditure of power is reduced to a mini- 
mum. 

Various other plans on the same general principle, but differ- 
ing in detail, are in operation in various parts of the world. In 
some the rope supporting the carriages is movable, and in 
a it is stationary, the carriages being drawn by an auxil- 
ary rope. 

vens’s automatic wire-rope railway (Fig. 7306) is particu- 
larly designed for loading and unloading vessels, or conveying 
freight from one point to another in the same vicinity. The 
rope is stationary, and the movement of the carriage is effected 
by its own gravity. 

Fig. 7306 illustrates the apparatus at work discharging coal 
from a barge. Two tall poles a} are erected near the wharf. 
The first has a hinged outrigger ¢ which can move only in a 
vertical plane. The loaded bucket is hooked on to the fall ¢, 
and run up by the hoisting-engine until a knot in the rope 
strikes the outrigger, which is then lifted with the bucket un- 
til it becomes vertical, and the bucket is brought directly over 
the rope e. The fall is then slacked, and an attendant on the 
elevated platform guides the rollers of the bucket directly on 


| to the rope, along which it descends until arriving at the point 


of discharge, where the load is automatically dumped and the 
bucket transferred to the return rope f. B (Fig. 7307) shows the 
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Details of Wire-Rope Way. 


bucket, which is suspended from a larger and smaller connected 
pulley by an upright bar extending upward from the bajl. At the 
side of the bail is a slotted piece g, slipping over an upwardly 
projecting stud, and holding the bucket horizontal; to this is 
attached a rod A, which, when the bucket arrives at its destina- 
tion, is arrested by a stop disengaging the catch, and allowing the 
‘bucket to tilt and discharge its contents. The supports, which 
prec the rope from sagying and at the same time permit the 
uckets to pass freely along the line, are shown at C, These de- 
pend from arms attuched to the posts, and in them the rope is 
eld fast by keys i. 

After discharging, the buckets are transferred to the return- 
rope /, by the device shown in elevation at D and in plan at E. 
The tongue &’ of the bent lever & is ordinarily held in the 
raised position shown by the dotted Hnes, but when struck by 
the pulleys as the bucket passes it is depressed and the bucket 
runs along it, and some distance up the rope /, until its mo- 
‘mentum is checked and it commences ita return movement ; it 
then proceeds along / to the place of loading, and on passing 
the last suspending pulley, dependent from the post 6, runs 
upon the rope m having a weight m attached, and, raising the 
weight, descends by its own gravity into the vessel’s hold to be 
reloaded. 

F G are respectively a plan and elevation of a switch, by 
which the buckets may at any point of their course be turned 
-Off and directed on to another line of rope. n’ is acurved metallic 
arm connected by a double pivot o to a support, so as to have 
both transverse and vertical motion; at the opposite end is a 
standard p, on top of which is a small roller g, and which is 
lifted by an attached cord and weight s. 

Fastened to the framework of the device is a track r, on 


which the roller ¢g runs, and which bends downwardly between | 


its two supports. While the arm a is drawn up by the weight s 
it remains at the highest point of the track 7, and in line with 
the upper rope, but when a bucket arrives and slides upon the 


Fig. 7308. 


arm n’,its gravity causes the arm to descend until it is arrested 
at a point directly opposite to the end of the rope /’, to which 
the bucket is to be tranaferred ; stops « vw along the track pre- 
vent the bucket running off the arm, until it is brought into 
the correct position. 


Wire-wheel. A brush-wheel made of wire, iron, 
or brass, instead of bristles, used for cleaning and 


scratching metals, preparatory to gilding or silver- 
5, an used in matting polished metallic surfaces. 

ir’ing-ma-chine’. 1. A machine for driving 
the staples connecting the slats to a Venetian blind, 
and for wiring the slats to the rod which turns 
them. 

That illustrated is attached to a bench and operated by 
hand; others have an independent stand and are worked by a 
treadle. The devices embrace guides for directing the staples ; 
a feeder for inserting them between the guides ; a driver, and a 
device for moving the rod forward any required distance as 
each staple is driven; the whole being operated by the hand- 

lever or treadle, See also Figs. 719, TD. 


2. An apparatus for securing a soda- 
water or other bottle while the cork is 
being wired. It has a plunger with 
an enlarged head, and raised by means 
of a treadle. On this the bottle is 
placed, and pressed upward against a 
fixed piece while the wire is secured. 

X A machine turning the edge of 
a tin-pan over a stiflening-wire, 


Fig. 1309. 


A square roller, die, or swage is fitted to re- 
volve in a suitable frame immediately beneath 
a round roller with a narrow edge like the up- 
| per roller of a common 


| wirlng-machine. 

! Wisp. A besom. ~S a Zz 

| A sinall broom. ica | 
Witch’et. A if 


kind of plane with 
‘fa conical aperture | 
and inclined knife, 
which reduces to 
roundness a_ bar 
which is rotated as 
it is passed there- 
through. 

See ROUNDING-PLANE ; AUGER. 

Withe. 1. A band or tie made of a twisted 
flexible sapling. 

2. A flexible handle to a cold-chisel, setter, or 
' fuller. 

3. (Nautical.) A ring or boom-iron, by which a 
beam is set out or in on its principal spar. 

4. (Building.) A wall dividing two flues in a 
stack of chimneys, 
| Witts. Tin ore from the stamping-floor. The 
| earthy portions being removed by water, the clean 
| wits are sorted according to size into, 1, jigged ; 
2, flucan ; 3, smalls, or smales ; -) 
4, slime; 5, roughs, or rows. 


Cork- Wiring Machine. 


t 
' 


Fig. 7810. 


Machine for Wiring Pans. 


Wolf. A beating or opening machine, for tearing 
apart the tussocks of cotton as delivered in the bale. 
It isa preliminary operation, by which dust and trash 
are rendered separable and the fiber delivered in a 
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iti bseq a | & whale, and on being raised to the surface sunk immediately 
ee downy. conatiion, soestoien ney joa like lead, when released from the suspending-line. : 


ip. ; d Many woods owe their density to resin or gum, which fills 
Also called a devil, willower, twilly, etc. See | their eal this seems to act us a cement, and bind the fibers 
CorTrron-CLEANING MACHINE more firmly ai gpa such soot are durable, as they are. 
; ° better protected from water and insects. 
Wolfram. Native tungstate of iron and man- Warping and winding, in seasoning, arise from the curved 
ganese. Mock-lead. direction of the fibers, and from their spiral arrangement in 
Wood. many trees: boxwood is often much twisted in this manner. 
oo Iu straight-grained woods, as pine and mahogany, there is 
In countries where the palm and bamboo grow, the smaller | but little contraction; but in some of the ornamental kinds, 
stems are used as tubes for the conveyance of water, and the | having great confusion of fibers, the shrinkage is ao irregular 
larger stems for joista. that much warping, and even cracking, result. In the more 
The hard fibers of the palm, which are embedded in the pithy | valuable woods, the thinness of the veneers into which they are 
subatance of the trunk, sre in some cases employed as nuila. ‘ cut remedies this evil, as perinanence of form is secured by 
Sm_ll palms, under the name of partridge and Penang canes, are | gluing them upon some firm, atraight-grained wood. 
used as walking-sticks. Green wood contains from 38 to 45 per cent of water, the 
Some varieties are employed in cabinet and marquetry work, , greater part of which is removed in the process of seasoning. 
for billiard-cues, snulf-boxea, etc. The twisted palm walking- , This, when effected in the natural way, by mere exposure to 
sticks are made of the central rib from the leaf of the date- the air, requires a long period of time — from eight to ten 
palin, twisted while green and stretched. years — for large-sized ouk timber. Unless great care be taken 
The nuts of many species are also used in the arts. The | dry-rot is apt to set in; it is also liable to irregular contraction 
betel or areca nut is made into necklaces, the tops of walking- | and splitting, particularly in the direction of the medulla 
sticks, and other small objects. The husk of the cocoa-nut | rays. There is usually no material reduction in the length o 
yields coir, and its shell is made into cups, vases, and buttons. | the timber. 
The hard coquilla-nut is turned into knobs, smail toys, etc.. In teak this contraction is hardly perceptible, while in soft 
The cocoa-nut palm is of universal utility where grown, its | woods it may amount to } inch in the foot. The elasticity de- 
fruit affording food, the husk coir of ropes, the leaves are made | pends upon the straightness of the longitudinal fibers, freedom 
into baskets and mats, the stem is used for building purposes, | from knots, and the simple character of the medullary rays; 
and different parts of the tree are made to yield oil, sugar, | the most elastic woods, ax Jance-wood and hickory, are easiest 
palm wine, and arrack., to split, while those in which the filers are much jnterlaced, as 
The exogenous woods are, however, of greater value for most | lignum-vite and gnarled oak, are split with great difficulty. 
economic purposes; in this regird they may be divided in.o | The interlacement of the fibera, while depriving wood of its 
several groups, either according to their physical character, asx | elasticity, renders it tough, and gives to many species, when 
hard and soft, tough and brittle, or according to the appearance | polished, a beautifully variegated appearance. 
presented by their dressed surfaces, the grain. : The flexibility of woods is much increased, for the time, by 
Another classification adopted by Holtzapffel depends on the | steaming; this is done in the case of ship-timber, shafts, 
peculiar uses for which they are fitted, comprising building | staves, etc., which are bent in the direction of the grain: 
woous, usel io ship and house carpentry and engineering; | economy of material and stiength are thus secured.  iinber 
woods for machinery and mill work ; turnery woods; furniture | treated with steam, at a temperature of 482° Fah , hus its fibers 


woods; ornamental woods ; dye woods. drawn closer together; maple and pine thus treated are ren- 
These divisions, of course, blend into one another toa cer- | dered more valuable for musical instruments, as sound-boards 
tain extent. etc.; walnut becomes darker from the formation of a kind of 


At the principal] entrance of an ancient Roman villa, near | tar, which tends to preserve it. The Joss of weight is from one 
Pompeii, which had apparently been overwhelmed by the same | third to one half. Mechanical compression greatly increases 
eruption which nearly destroyed that city, a.p. 79, was found, in | the density of wood; this is practiced in the care of tree-nails, 
1835, a large beam of syuared wood, probably intended for the | which are driven through metallic rings, emaller than them- 
lintel of a door. It appeared completely charred, and emitted | selves, intothe «hip’s side (Annertly’s patent, 1821), the fibrous 
a strong odor of carbonic-acid gas. On being handled, the | structure remaining undisturbed. 
outer part crumbled into dust, but the center was sound, Wood ig subject to unroundness, It may be 
though black as jet. Ring-hearted; split in the direction of the rings of yearly 

After being exposed to the air for two years, to free it from | growth. 
its offensive smell, it was sawn, and two tables made from the Shaky; split in the direction of the medullary rays; that is, 
wood. One of these was shown at the London Exhibition of | from the heart outward. 

1851. The age of the wood, when cut, was estimated at two Knotty ; defaced by large or loose knota. 
centuries, so that it would now be about 2,000 years old. Doted; decayed. 

The densest known wood is the tron-bark wood of New South Lumber is depreciated In value by the above, and by 
Wales, which has a specific gravity of 1.426; the lightest, the Sap; the alburnum, or sap-wood between the inner bark and 
Cortica, or Anona palustris, from Brazil, having a specific | the hard wood, or duramen. 
gravity of only 0.205, being lighter than cork. Waney portions; where the edge ia not square. 

Woody fiber is considerably denser than water ; the presence Knots, burls, blisters, and bird's-eye are irregularities of grain 
of air between the pores causes most kinds to float in water; | produced at the divarications of limbs, the healing over of 
but when thoroughly saturated they sink. Scoresby relates | wounds, and protuberances, from whatever cause, which twist or 
the case of a boat which was dragzed down to a great depth by | warp the grain from its straight course. 
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TABLE oF Woops (‘‘Eustern U. S." means East of Rocky Mountains). 


Native Place, or 
Botanical Name. where chiefly Qualities, Uses, etc. 


grown. 


Name of Tree. 


eres ...- | Acacia proxima mordi.. | Warm climates.... | Hard, tough. Shipbuilding, gum, tanning. 


stat chasat Alnus giutinosa, etc..... | Europe, etc....... | Hard. Cogs, pumps, wooden shoes, spoons, turnery. 

Almond...... .oe.-.. | AMygdalus communis.. oe of Babee Hard. Tool-handles, cogs, pulleys, etc. 
Aimboine......... re ee ree seseccccoeee | W. coast of Africa... Fancy tables and boxes. 

“APPle case ice cess ss Pyrus malus........... | America & Europe | Medium. Turnery, ornamental cabinet-work, etc. 

' Apple (Am, crab).... | Pyrus coronaria ........ Eastern U. S. .... | Hard, light red. Turnery. 

' Arbor vitese.........- Thuja occidentalis, etc. . | Temperate climes. , Soft. Carpentry, ete. 
ASiiecci es Sates . | Fraxinus excelsior...... Britain, etc....... Hard, tough. Handles, turnery, hoops, machine-work. 
Ash (black).......... | Fraxious sambucifolia.. | Eastern U. 8. .... | Hani, very lasting. Hoops, splinta, ete. 


Ash (blue) .......... | Fraxinus quadrangulata | Eastern U. 8. .... | Hard, white, lasting Same as white or gray ash. 


‘ Ash (white).......... Fraxinus americana.... | Eastern U.S. .... | Hard, white. Curpentry, agricult'l implements, wagons. 
| Bamboo .........+6- Bambusa arundinacea. { China, India, etc.. | Various. 
| Bat W006. cocsecescas | ses soocads te aws ogee ee wes | AITIOR cose asin qed Turning ramrods, violin-bows, dyeing. 


(See Linden.) 


Fagus sylvatica........ 


Riséhii Shocks esess Temperate Eu- } Hard. Handles, lasts, boot-trees, planes, pegs; stained 


TOPO .....eeees for furniture. 
Beech. ......2.ee00. . | Fagus ferruginea....... | Eastern U.S. .... | Hard, yellow. Framing planes, tool-handles, turnery. 
Birch............+-. | Betula alba......... -.. | Temperate Europe | Hard. Legs for tables, water-taps, butter-molds, spoons. 
Birch (paper) ........ | Betula papyracea....... N. E. America.... | Canoes. 
| Birch (white)........ Betula alba populifolia .. | N. BE. America.... | Furniture. 
Birch (yellow)....... | Betula luteu............ N. E. America.... | Furniture. 
WBithiseces gar se Se Gee | Srtieitecmnscesaetet Sass India ........ .... | Open-grained ; resembling rosewood in color. 
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Name of Tree. 


Black Rotany Bay wood 
Blue BUN... ee eeeeee 


Bullet-tree .........- 


Cums paor- wood 


Can ziva-wood 


Oe ee | 


Cedar (Oastard) ...0. 


Ced ir (rock) yeu" 


Celur (3p: tniah) 
Cedar (Western) 
Ce lar (West Indian). 


Cherry (wild black). . 
Cherry-tree ......... 


Cocoa-wood ......... 
Cogwood .. 64s eee sees 


Douglass pine 
Est India blackwood 


Ebony......00.-- 


Ebony (West Indian) 
Elder. cise ccces cece 


Fir (red silver) ...... 


Fustic ..... bdatine aes 


Gum (sour or black). F 
Qum eye or fabian 


Hizel......0..0. 
Hemlock (spruce)... 


shell-bark, etc.).. 
TION vice nin. go caces 


Hornbeam ....... $8 
Iorse-chestnut... 


iocenea.. eearb ae 
lron-wood (redwood). 
Jack-wood .........- 


ee ee ee 


tarck (Western). 
Laurel (mountain). . 
Leopard- nS or 


Lignum vitee 


WOOD. 


Botanical Name. 


Eucalyptus globulus.... 
Quercus (?) ......... ase 


Buxus sempervirens .. 
Cesaalpina echinata.... 


eocceesces | Ao3CUluR glabra...... as 


Achras sideroxylon .... 
: (See Sycainore ) 
Diosp) ros quaesita...... 


Catalpa bignonoides.... 
Celrelau wusirahs....... 
Libacedrus decurrens .. 
Juniperus Virgiuiana... 


Juniperus californica... 


Juniperus occidentalis. . 

Cedreia vo loruta...... ae 
Cupressus thyoides.. 
Tauya occidentalis ..... 
Cedrus Jibani.......... 


| Prunus serotina........ 


Exocarpus cupressiformis 


| Castanea vesca......... 
Laurus chloroxy lon.. 
Attalea funifera........ 


DOr ok ini eeeeees ' Quercus suber.......... 


Populus moni.ifera 
Dammars australis ....6 
* Cupressis sempervirens . 


Cupressis thyoides..... 
Torreya taxifolia....... 
Cedrus deodar ......... 
Bedfordia salicina...... 
Cornus florida......... 
Piscidia erythrina, etc.. 
Abies douglaasii.... 2... 
Dalbergia latifolia...... 
Diospyros ebenus..... 
Brya cbenus....... Sines 
Sambucus nigra....... . 
Uinius campestria, ete. . 

Ulmus fulva ......... ee 
Ulmus ninericana....... 
Abies amabilis ........ : 


Pinus sylvestris... 6... 
Abies grandis...... 
Morus tinctoria........ 
Nectaudrit rodisel ...... 
Nyssa multiiora ....... 
Liquidimber styraciflua 
Crataegus oxvacantha... 
Corylus avellana....... 
Abies canadensis..... 


Carya alba ............ 
Carya sulcata, etc. ..... 
Tlex ws Nh ea Caw 
Hlex opaca............. 
Carpinus ae eee 


4Esculus hippocastana.. 
Dacrydium franklinii .. 


Bumelia lycioides ...... 
Exythoxylon arcolatum. 
Artocurpus integrifolia . 
(Ree pane 


Cistiaus alpinus, ete. 

Anona duquetia.. 
Oxandra virgata 
Larix europea ......... 
Larix occidentalia...... 
Kalmia latifolia....... ‘ 


Piratinera guianensis .. 
Guiacum officinale..... 


eeoeoeneoe 
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Native Place, or 
where chietly 
grown. 


Australia, etc..... 
Australia 
Eng. aud Treland.. 
S. and W. Europe 
and Asia Mivor 


eo eeeeees 


Ceylon........... 
Wurin climates ... 
AICICK cee ee nes 
Brazil.. 
Mra Zi) es ce aoe os 
Kustern U. 8. .... 
New 8. Wales .... 
8. California. 

Kast‘n U. 


Utah to Pacific ... 


W. Ind., 8 Am’ca 
Utah to Oregon .. 
W. Indies ........ 
N. J. & southward 
N. E States...... 
Lebanon. 
Europe ..... 
Eastern U. 8. 
Australasia ...... 
Am’ca and Europe 
W. Indies 


@eeeeeensn 


8. W. Europe .... 
W. States and Terr. 
Temperate climes . 
Southern U. 8.... 
Florida, ete. 

New Zealand 


@aeoe 


Himalayauand India 


Tusmania ........ 
Eastern U. 8. 
Jamaica.......... 
Britain, ete....... 
Tndit. ccccceccaees 
Mauritius, Cey- 
lon, India, Africa 
Jamaica .......... 
Europe and Am’ 
Europe...... diehe tate 


Eastern U. 8.-.... 
Eastern U. 8. . 
Sierra Nevada .... 
Europe ..... 
California. 

N and &. America 
Guiana, Trinidad . 
Eastern U.S. ... 
Eastern U. 8. . 


Northern America. 
East of Alleghanies 


Mississippi Valley . 
Euro TOPE ..-- 2. eee 
Tadie Sea Gedwiasd cee 


Europe 
Asia and Europe. . 


Tasinania ...... { 


oeoreeevece 


eoreeececone 


S. Asia, Ceylon... 


E. Indits. 
Brazil ............ 
Europe 
S. America .... .. 


et eeeaene 


es eG ee eees 


eave eoeosnes 


Penn. & southward 
C. America..... ee 
W. Indies ........ 


S.& Utah 


WOOD. 
Qualities, Uses, eto. 


Hard. Handles for instruments, turning. 
Hlard. House and ship building, bridges, piles. 
Hard and black. Fancy cabinet-work, iukstands, etc. 


Hard. Turnery, wood-engraver’s blocks, rules, eto. 
Dyeing, violin-bows, turning. 

Soft, spongy, white. Splints for baskets, bowls. 
Hard, durable. Best timber-tree of Jamaica, 


Very hard; beautifully marked. Furniture. 
Soft. Cabinet-work and turning. 

Dyeing and turning. 

Cabinet-work, marquetry, turning. 
Cabinet-work, turning. 

White, lasting. Posts. 

Soft. Furniture and small cabinet-work. 


Soft. Pencils, furniture, cigar-boxes. 
Yellow, lasting. Various. 


Cigar-boxes. 

Various. 

Soft. Furniture, smali cabinet-work, cigar-boxes. 
Building and fencing. 

Various. 


Soft. Cabinet-work, turnery, Tunbridge-ware, etc. 
Medium, red. Furniture. 

Ilard. Gun-stocks, axe-handles, spokes, turnery, etc. 
Takes a good polish. Furniture, turnery, hoops, ete. 
An exogenous hard wood used for turning and flutes. 
Hard. Mill-framing, cog-wheels, etc. 

Nuts, hard. Used in turnery. 

The bark affords common cork. 

Medium, white. 

Wood very durable. Turnery, etc. 

Soft. Carpentry, shingles, etc. 


Hard. Shipbuilding, etc. 

Wood very durable. Building, ete. Yellow color. 
Hard; beautifully marked. Ornamental furniture. 
Hard, red. Turnery. 

Hlard. Wheels, carriages, ete. 

Medium. Carpentry, building, ete. 

Heavy, close-grained. Furniture. 


Hard. Boxes, inkstands, furniture, ete. Black ebony. 


Hard. Turnery, cabinet-work, etc. Green ebony. 
Soft. Turnery, rules, shuttles, sap-«piles. 

Hard, durable. Planking, wedges for railway chairs. 
Medium, red. Carpentry. Bark yields slippery elm. 
Medium, white. Staves, hoops. 

(See also Spruce ; Hemlock ) 

Medium hardness. The yellow deal used in Europe. 


Dyeing, mosaic-work, and turning. 

Hard aud very durable. Shi pbuilding, wharves, bridges. 
Hard, tough, white. Hubs, 

Inferior to the black. 

Hard and white; takes a good polish. Turnery. 
White, takes a good polish. Turnery, hoops, ete. 
Various. 


Hard. Implements and vehicles. 


Hard. Implements and wagons. 


Hard. Turnery, cabinet-work, calico-printer’s blocks. 

Hard, white. Ornamental. 

Alternate red and black streaks. 

Hard. Mill-work, turnery, etc. 

Soft. Brush-backs, Tunbridge-ware 

Hiard. Planking, house, and ship 
work, picture-frames, etc. 

Hard. Turnery. 

Hard. Cog-wheels, mill-frames, ete. 

IIard. Furniture, etc. 


turning. 
building, cabinet- 


a a ee ee 


Boxes and ornamental work. 

Hard. Turning and small cabinet-work. 

Hard. Turnery, etc. 

Hard. Springx, archery bows, cues, and fishing-rods. 
Hard. Springs, archery bows, cues, and fishing-rods. 
Durable. Various uses; source of Venice turpentine. 
(See also Tamarac.) 

Hard, red. Turnery. 


Hard ; takes a fine polish. Canes, etc. 
Hard. Pestles, mortars, turnery, sheaves, bowls, rulers. 
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Native Place, or 


Name of Tree. Botanical Name. where chiefly Qualities, Uses, etc. 
grown. 
Lignum vits........ | Guiacuim sanctum...... | 8. Florida........ Hard, dark. Turnery and ornamental. 
Li ses ox swiss 5 oe Ses Tilia europwa.......... | Europe .......... | Close-grained. Carving, hoope, turnery, etc. 
gone (Linn, base- } Tilia americana ........ Eastern U.8...... | Soft, white, flexible. 
Locust.......2.6- ... | Hymengwa courbaril.... | W. Indies ........ | Hard. Timber for steam-engine frames, tree-nails, etc. 
Locust .c<ssé9secs<ns Robinia pseudacacia.... | East of Miss. River | Tough and durable. Posts, tree-nails, turnery, hube. 
acm l - 
Logwood ..... wanes pe rarer ad 3 maa, Jamaica, Honduras | Dyeing. 
Mahogany .......... Suretema mahagoni.... | C. America, Cuba.} Hard. Furniture, cabinet-work, turnery, etc. 
Mahogany ;mountain) | Cereocarpus ledifolius .. | Rocky Mountains. | Hurd, dark-red. Ornamental. 
Mangrove ........... Various .......-. kd wade Tropics ........6. Cabinet-making, shipbuilding. | 
Maple (black)........ Acer nigrum .......... Eastern U. 8S. .... | Same as saccharinum. 
Maple (red)......... | Acer rubrum .......... Eastero U.S. .... | Soft, and less useful. ce 
F . ite. § -stoc framing- 
Maple (sugar) ....... Acer saccharinum...... Eastern U.S. ... } Paik Med carving, guo , a 
Mountain-ash....... Eucalyptus pilularis ... | Australia ........ Hard, tough. Poles and shafts for carts, wagons, etc. 
Mountain-ash (rowan)! Pyrus aucuparia........ Britain, etc....... | Similar to the apple. 
Mulberry ....+...-.- Morus alba et nigra .... | Europe, China.... | Leaves, for the silkworm. J 
Mulberry (red) ...... | Morus rubra .......... Eastern U. 38. h : Medium, red, very lusting. Posts and pet gaar | 
Tasmania and N. {| Hard; smells of muek ; takes a fine polish rnamen- 
Muskwood ..... ....- | Eurybia argophylla ... } @ Wales... 2. bal faceanis 
Mustaiba ....... bee a! | BR s SEUSS ees ee Seales Brazil ........ ee | Turning, knite-handles, etc. | 
Myrtle. cs. . ccc sceecs Myrtuscommunis...... S. Europe......... | Hlard. Close-grained ; takes a good polish. 
Myrtle Ciesmenied) =: Fagus cunvinghamii ...¢| Tasmania ...... -- | Dark; finely marked. Cabinet-work, turnery, etc. 
Nellee ....... esac ed ll eRe ee eae ee eee es India ............ Dark flesh-color. 
Nettle-tree ........4. Celtis australis........ . | 8. of Europe...... Close-grained. Flutes, carving. | 
Norfolk Island pine.. | Araucaria excelsa ...... Norfolk Island....| Medium. Building, carpentry, ete. 
Norw:iy spruce ...... Abies excelsa .......... Norway .......-. Medium, The white dral used iu England. 
NOvaladill 3 s-5 datas || etwas Gawtn aes Rekbeew ne ws India .......e+eeee | Greenish brown ; close-grained ; takes fine polish. 
OB fos cr savceeee ees | Quercus robur, etc. -..- | Europes ete....... | Hard. Shipbuilding, furniture, turnery, implements. 
Oak (African) ....... (See Teak). ......s0e008 Alrite vins528s00 es Hard. Shipbuilding, furniture, turnery, etc. 
Ouk (black)........5. Quercus tinctoria ...... Eastern U.S. .... | Hard, red. Building, shingles, 
Oak (chestuut)...... (QWuercus prina.......... Eastern U. 8. .... | Building, fencing, ete. 
Oak (red) ....ee06 eos | Quercus tinctoria....... Eastern U.S. .... °° Hard, red. Building, shingles. | 
Oak (white)..... eseee | Quercus alba ........ -. | Eastern U.S. .... ! H: ird, vellow. Building, furniture , implements, wagons. H 
O]IVe ws ccccececcceen Olea europma .......... Europe, Syria, ete. | Medium. Furniture, turnery, ete. | 
Osage orange ea Maclura aurantiaca::.. ¢|4™™ and gence Hard, yellow, very lasting. Wugons and implementa, 
U'arc) ....0-e0 oe ward .......5- wedges. 
Osier8.......605. .... | Salix viminalis, etc..... | Europe........... Soft. Baskets, plait, wicker-work generally. 
Oyster Bay pine Callitris australis..... -- | Tasmania ........ Hard. Agric ultural Implements, cubinet-work, ete, 
PadJdle-wood . . | Aspidosperina excelsum. | Guiana ...... eeee | Paddles, cotton-gin rollers. 
PAN ca os acarvin ... | (See Porcupine-wood) .. | Tropical climes ... | Various uses in mechanics. Qil. 
Partridge-wood...... | Heisteria coccinea, ete... | W. Ind. apnetes Am.: Hard. W ulking-sticks, umbrella-handles, ete. 
Pear... e206. eseee.. | Pyrus communis....... dielergile a we acetsa ese Turning, carving, blocks for calico-priuters, ete. 
Pheasant-wood ...... bo ciie. tsa win eater wa HE alechiee scart | URW Soe wie aeeia wales Another pame for partridge-wood,. 
PiN@iic oo 5.0 t4¢4 ees ee Species very numerous. | Europe and Asia.. - | Medium. Lumber for building and carpentry. 
Pine (Cal. yellow).... | Pinus jeffreyi.......... Calitornia........ |: Various. 
Pine (pitch) ......... Pinus rigida ........6.. S. E. United States ; Various. Turpentine. 
Pine (red) ........0- Pinus resinosa ......... Eastern U.S. .... | Building, etc. 
Pine (spruce)....... - | Pinus glabra........... S.Car.& southward: 
Pine (white)......... | Pinus strobus.......... Eastern U.S. .... | Principal timber-tree of North America. 
Pine (yellow)........ Pinus mitis...... seeees Northern America. | Medium, yellow. Building and various. oe 
: Medium ; called buttonwood and sycamore. - 
Plane (occidental) ... | Platanus occidentalis .. | N. America .... { aicails aiusical instraniehts. etc: ] 
Plane (Oriental) ..... Platanus orientalis ..... BNR erases ades "| Medium. Joinery, cabinet-work, turnery. | 
Plane or sycamore... | Acer pseudo-platanus .. | Britain, etc....... Soft. Wooden dishes, carving generally. ‘ 
PUM 2546s e200 oe --» | Prunus domestica...... Britain, etc....... ' Soft) Turnery, ornamental work, sinall cabinet-wares. | 
Poon-wood..... eeeee | Calophyllum angustifolia’ India .....-.. ! oe for shipbuilding and xpar. , 
Poplar cieecces one os Populus alba, etc....... ; Europe and Asia. . Furniture, carving, turnery, etc. i 
ee eal Liriodendron tulipifera . | Eastern U.S. .... | aealaiss Building, furniture, paper. 
Porcupine-wood...... | Cocos nucifera ........- Tropical climes ... ! An ornamental) wood : takes a good polish, 
Purple-heart........ Copaifera pubiflora..... Brazil ...... 60000 Hard. Furniture, beds for mortars, etc. 
QUIASSIB. 6 cs.08 cwee cee] Cer eae ede erent eset eens Tropical America.. | Medicinal. 
RAtans ...ccceseevees Calamus rotang........ Tropical climes ...' A cave. Brooms, plaiting, lashing, etc. 
Ked sanders........ . | Pterocarpus santalinus . | India ............ Dyeing and turning. Called also ruby-wood 
] Redwool......... -.. | Sequoia gigantea ....... California .......- | Various. 
] Rhododendron ...... Rhododendron (various) ! Himalaya ........ “Hard. Close-grained; takes a good polish. 
Rosewood ........0.. Dalbergia (7) ........06 Brazil, C. Am., Ind.) Moderately hard. Pianos, furniture, turuery, ete. 
Rosewood (African)... | Pterocarpus erinaceus,ete! Gambia .........- Ilurd. Pianos, furniture, turnery, etc. 
Rosewood (Tasmanian) Acacia (7)......++.65- Tasamania,ete.... | Hard Ornamental furniture, turnery, ete. : 
: Soft, fragrant. Fancy boxes, etc., and carving. Colors, 
Sandal-wood ........ | Santalum album......- | India ........... } white, yellow, and red. 
Sapan-wood......... 1 Crwesalpina sapan....... India ........66-. ' Dveing, turning. 
Sassafrags.......e.es. Atherosperma moschata Tasmania .......- | Hard. Flooring of houses, carpenter's bench-screws, 
Sassafras... eceeeeee | Sassafras officinalis ..... America......+-6 ' Turning, cabinet-work, and in medicine. 
Satin-wood...... ---. | Chloroxylon awientenia. | KB. Indies ....---- | Ornamental cabinet-ware, beautifully marked. 
Saul or sal...... eee. | Shorea robusta......... | E. Indies .......- Hard. Carpentry. 
Scotch fir........... | Pinus rylvestris........ | Scotland, ete. ..°. ' Medium. Atlords the yellow deal used in England. 
Service-tree ....... -- | Amelanchier canadensis | Kastern U.S, ....- ' Red, hard, and lasting. Tool-handles, ete. | 
She-oak ......see0. . | Casuarina quadrivalvis..' Tasmania ......-. ° Hard. Cabinet-work,. chairs, picture-frames, ete. 
Silver-wood ......... | Leucadendron argenteum, Cape of Good Hope , Hard, beautifully marked. Furniture, cabinet-work. | 
Sissoo .......+-eeee6 | Dalbergia sissoo........ Dndie os cows | Hard. Shipbuilding, ete. 
Shakeswoud W. Indies and 8S. } , Walking-sticks, ete. Also Known ag leopard-wood and 
teen ee fe ee Fy ee p } America ......f |  /etter-wood. Beautifully variegated. 
Spindle-tree,........ Funonymus enropmus.. | Britain, ete...... . | Soft. Skewers, etc. 
Spruce (black) ...... | Abies douglassii........ Sierra Nevada. 
Spruce (Engelmann’s) | Abies engelmanni...... Rocky Mountains. 
Stringy bark....... . | Eucalyptus fabrorum... | Australia......... Hard. Building, carpentry, etc. 


Sycamore ........... | Acer pseudo-platanus .. 


Temperate climes . | Soft. Wooden platters, turnery, carving, ete. 
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Native Place, or 


Name of Tree. Botanical Name. where chiefly Qualities, Uses, etc. 
grown. 

Sycamore........ --.. | Platanus occidentalis... | Eastern U. 8. .... | Hard, white, coarse. Turnery, furniture. 
Sycamore (Fig)...... Ficus sycomorus ..... o. | Egypt............ Light. Cases for mummies in ancient times. 
Tamarac (Am. larch). | Larix americana ....... N. and N. BE. States. 
Teak (African)....... | Oldfieldia africana...... W. Africa........ Hard. Railway-carriages, shipbuilding, etc. 
Teak (Indian) ....... Tectona grandis........ India ............ Hard. Railway-carriages, shipbuilding. 

horn ......sceceece Crateegus punctata..... Eastern U.S. .... | Hard, light-red. Turnery. | 
Toon-wood.... ..... Cedrela toona.......... India ............ Furniture and cabinet-work. 
TOQUS 3.8 fy cddatiee eee (lieder adetee sae elas aies Himalaya ........ Dark-colored ; takes fine polish. | 
Tulip-wood ......... Harpulia pendula...... | Australia, ete. . Hard. Veneers, cabinet-work, tarnery, etc. 
Turtle-wood ........ | .cccecee cree nees hat cattees urinam ......... Turnery. 
Vegetable ivory ..... | Phytelephas macrocarpa | C. America, etc. .. | A nut used in turnery. 
Walnut (biack)...... | Juglans nigra.......... Eastern U.S. .... | Medium, dark. Furniture, ornaments, gun-stocks. 
Walnut (Enoglish).... | Juglans regia.......... hai ag re ie pede pores gun-stocks, etc. 

an ersia, Asia Mi- ench is a misnomer. Called in England Circassian 

Walnut (French).... | .........0005 Pi ee for ee bier g | 
bcettn om) a . Juglans cinerea ........ Eastern U.S. .... | Soft, pale brown. Furniture. 
White-wood..... .... | Pittosporum bicolor, etc.|/ N. 8. Wales, etc... | Hard; resembles box. Wood-engraver’s blocks. 
Willow. ....... eee uee Salix (various) ......... Europe and Am‘ca | Soft. Wooden shoes, pegs, spoons, baskets, plait, hoops. 
Vaccn-W00d jess seni: | sane diet ca died awed ow. cons Jamaica.......... Cabinet and marquetry work and turning. 
NOW ose liceioead Taxus baccata ......... Britain, etc....... Hard. Furniture, turnery, walking-sticks, etc. 
NOW 2552s Soseken - | Taxus brevifolia ....... Cal. and Oregon Hard, red. 
Zebra-wood ......... | .... isha aksaey ac woe otesata lates PAS got eevee Cabinet-work, brushes, etc. 


Wood, Ar-ti-fiicial <A composition which is 

lastic when warm or wet (as the case may be), but 

ardens into a material resembling or having the 
uses of wood. 


The materials are usually selected from among the follow- 


ing: — 

Paper: paper-pulp, glue, flour, sawdust, hemp, shavings, 
ivory and bone dust, albumen, resins, gums, metallic oxides, 
drying-oils, gelatine, sulphur, caoutchouc, gun-cotton, gutta- 
percha, mineral galts. 

The tneans used are pulping or other means of incorporation ; 
pressure in molds, baking, etc., according to material. 

The purposes are moldings, veneers, parquetry, the usual 
uses of horn, ivory, hard rubber, bone, etc. 

English patents from 1772 to 1865: — 

Nos. 1,011, of 1772, Whittock and Hodgson. Composition for 
carving, casting, or modeling, composed of cartridge-paper, 
glue, wheat-flour, beech-tree sawdust, and hemp. 

1,573, of 1854, Hitchins and Batley. Shavings of wood, ivory, 
and bone, combined with glue, and perfumes added, forming a 
plastic masa which may be molded by pressure. 

2,232, of 1855, F. C. Lepage. Mixture of sawdust and albu- 
men, gelatine, or size, with vegetable, animal, or metallic pow- 
ders. 

2,359, of 1855, A. Parkes. 1. Oils are treated with chloride of 
sulphur solution, converting them into a substance resembling 
vulcanized rubber, which may be combined with caoutchouc, 

2 Toa solution of gun-cotton are added gums, resins, india- 
rubber or gutta-percha, animal substances, as phosphates of 
ammonix or magnesia, oxile of cadmium, perchloride of mer- 
cury, oxile of tin, alum, ete. 

61S, of 1858, John C. Martin. Any fibrous substance of which 
paper may he made, resin, soda or potash, glue, a drying oil, 
and sugar of lead. 

No. 112, of 1861, C. Stevens. Wood-shavings are treated with 
caustic lye, rendering the fibers separable. The mass is then 
fermented, and the resulting paste may be molded into any de- 
sired shape. 

No 2,680, of 1864, A H. A. Durant. Hemp or other fiber 
is combined with papier-maché. 


Wood-bend'ing Ma-chine’. Wood is bent for 
many purposes: ship-timbers, furniture, plows, and 
other tools of agriculture, sleigh-runners, carriage- 
bows and wheel-rims, hoops, staves, ete. 

The Vienna bent-wood furniture is very elegant 
and light, and the Gardner chair-seats of bent and 
perforated veneers are both strong and well-looking. 


The use of heat as an agent in bending wood was known to 
the ancients. In the ‘‘ Argonautice * of Valerius Flaccus, we 
read of the building of the renowned ship ‘‘ Argo.”” The pas- 
sage has been rendered thus : — 


“The bustling throng of men, and groves he sees 
Hewn down, and axes sounding through the shores ; 
With the thin saw how Tiphys slits the pine, 
And joins the sides, he views : ae stubborn beams 
Relent and soften to the suppling fire." 
ue Book J., verse 125. 


Theocritus, the Greek poet, describes the chariot-maker bend- 
ing a heated wooden tire to form “the circumference of a 


chariot-wheel.’”” The wood is described to be that of a wild 
fig-tree. The Egyptians also bent their tires. 

It is found that while the compression of the fibers of wood 
in bending but slightly impairs their strength, the effect of 
stretching is to permanently weaken them. By placing the 
piece of wood in an fron frame which prevents any elongation 
and causes the whole bending to take place by compression, 
the piece is not rendered sensibly weaker. 

Many of the patented improvements are to enable the wood 
to be a0 clamped as to prevent cracking or checking, and to 
maintain the natural strength by repressing the tendency to 
extension on the outer edge of the curve. 


Fig. 7811. 
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Sleigh-Runner Bender. 


Fig. 7311 is a means for bending sleigh bodies or runners, 
The flexible metallic band binds the strip upon the former, 
and has ap eye on its end through which the strip is passed to 


Fig. 7312. 


be grasped by the clasp on the roller, which forms the front 
curve of the runner. 

Fig. 7312 is a carriage-bow bender. The strips are supported, 
when the bending begins, by the flexible plate that presses the 
strips against the formers to prevent their being abruptly 
bent and broken. 

Fig. 7313 is to bend the front of pianos, when built up of 
thin sheets of wood and veneered, and it consists of a concave 


a 
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WOODBURYTYPE. 


@ Fig. 7313. P \ 
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Piano- Front Bender. 

bed, having the form of the front and corners of piano-frames, 
in which the thin sheets that form the frame are glued to- 
gether and veneered on the two sides, and held between heated 


Fig 7314. 


metallic plates or bending-straps. They 
are then forced into this concave bed, and 
held in such position until the wood is 
firmly set. 

Fig. 7314 is a wood-bending strap, in 
which the sections are connected by wire 
ropes which pass through them. Each 
section has a projection or recess engag- 
ing the teeth of the wheel by which the 
timber is bent. 


Wood-bor'ing Ma-chine’. 
See BokinG-MACHINE; JOINER; 
Woopd-WorkKERr ; ete. 

Wood-bun’dling Ma-chine’. 
A pietuine for clamping firewood in bundles, to be 
tied. 


Such usually have a pair of clamping-jaws which grasp the 
sheaf of sticks tightly while being tied with wire or string. 
Fig. 7315 is a machine in which the lever, by intermediate 
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Wood-Bundling Machine. 


devices, tightens the gripping bow upon the split wood that 
lies in a slotted cradle, and holds it firmly for binding. 


Wood’bur-y-type. A process of photo-engrav- 
ing and printing, invented by Mr. Walter Woodbury. 


A plate, coated on one side with a solution of bichromate of 


| potash or bichromate of ammonia, in gelatine. ix exposed, in 


contact with a negative, to the light, which, passing through 
the unshaded portions of the negative, renders certain portions 


| Fig 7316. 
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Press used in the Woodbury Process, 


of the gelatinous film insoluble, while the other parts remain 
more or less soluble, in proportion to the intensity of shade in 
the negative. 

The plate is then placed in a bath of warm water, and the 
soluble portions of the gelatine removed. This leaves the gelat- 
inous film in the condition of a woodcut, the shades being in 
relief and the lights in intaglio. 

It is, after becoming dry and hard, placed in a hydraulic press 


| (Fig. 7316), covered with a plate of type-metal, and subjected to 
a powerful pressure, which gives a reversed impression of the 
_ gelatinous film, the lights being in relief and the shades in 


_intaglio, enabling the plate to be printed from after the manner 
| of a copperplate-engraving. In order to bring out the half- 
_ tones, a peculiar ink is employed, consisting of gelatine hold- 


Fig. 7317. 
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Carving Machine. 


Wood - 
ing coloring-matter in solution, by which the effect of a water- 
color drawing is produced, the paper absorbing from the plate 
a quantity of ink proportional to the depth of each depression. 

veral printing-presses, of very simple construction, are 
placed on a revolving-table, which is turned to bring each of 
them successively to the hand of the operator, who applies the 
paper and ink, and waits until the same press comes around 
again to remove the picture, in order toallow the impression 
time to become fixed. 
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WOOD-CARPET. 


Wood-car'pet. A floor-covering made of slats: 
or more ornamental shapes, glued or cemented upon 
a cloth backing. The slats or strips of wood are of 
dilferent colors, and are arranged to produce all the | 


effects of tessellated floors, mosaic work, etc., and, | 


being about one fourth o: an inch in thickness, they - 
will wear many vears. They are finished in oil. 

Wood-carv'ing Ma-chine’. A machine by 
which designs and patterns resembling carved work | 
are produced in wood by pressure. The material is: 
passed between a bed-plate and a die-cylinder, on 
Which the required design is cut. See also Fig. 
1169, page 492. 

Wood'cock-eye. An English name fora snap- 
hook. 

Wood'cut. Sce Woon-ENGRAVING. 

Wood-em-boss/ing. One form of wood-carving, 
so called, is made by softening and then pressing in 
molds ; another is a burning process. See Braith- | 
waite’s, mentioned on page 492. 

In a Parixian process known as Xyloplasty, the wood Js 
softened by steam. and imbued with certiio ingredients, which 
impart to it sufficient ductility to enable it to receive bas-relief 
impressions from four to five millimetres in bigat. For me- 
dallions, bosses, etc., mastic is forced into the boilows, so that 
all tendency in tue compressed wood to split or open is com. 
peo overcome. For book-bindiug purpo-es much seems to 

expected from this process, as it is applicable to the scented 
or odoriferous woods — cedar, teuk, cypress, rosewuud, etc. — 
which repel worms. 


Wood’en Brick. A brick-shaped block built 
into a wall, to affurd nail-hold in securing the in- 
side woal-work. 

Wood’en Bridge. One altogether of wood, or 
a wooden frame resting upon masonry piers. 


The bridge across the Euphrates, at Babylon, described by 
Herodotus as built by Nitocris, consisted of wooden spans 
supported on stone piers. Tue latter were constructed during 
a temporary deviation of the river into a vast basin excavated 
to forma lake. (Heropotus, I. 188.) 

The bridge across the Tiber, the Pons Sublicius, was made 
of wooden beams,as its name indicates. It was built by Ancus 
Martius when he united the Janiculum to the city of Rome, 
and ix renowned as the scene of the exploit of Horatius, when 
Roine was attacked by ‘* Lars Porsenna of Clusium.’’ It was still 
a wooden bridge in the time of Augustus, and was carried away | 
by a flood in the time of O.ho. It was situated at the foot of 
the Aventine mount. | 

Ceesar’s bridge, over the Rhine, 55 8. c., was of wood, built | 
upon piles (Fig. 924, a). Cuwsir tells us that two timbers, 18 | 
inches square, and pointed at their lower ends, were sunk into | 
the river, und afterward driven 2 feet distant from each other 
by machines; these piles were slightly inclined; two others | 
were driven opposite to them, at a distance of 40 feet, inciining : 
in the contrary direction; the two pairs were connected at the | 
top by a transverse beam 2 feet thick, and over these were laid 
joist« in the direction of the breadth of the river, which were 
covered with hurdies, to austain the road On the down- 
stream side inclined piles were driven, to support the bridge 
against the force of tne current; and above the bridge were 


+ 


Fig. 7318. 


| 


é 


Wooden Bridges. 
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WOODEN BRIDGE. 


others, to protect it from injury against floating objects. It 
was completed in ten days. 

The bridge of Trajan, across the Danube, had 22 wooden 
arches and 23 piers. Ht was 3,010 feet loug and 48 feet high. 
It was destroyed by Hadrian, professedly to prevent incursions 
of the barbarians on the north of the Danube, but possibly to 
remove a great work which dwarfed his own memorials. He 
also put to death the architect, Artemidorus. See Fig. 924, 5, 
page 379. 

ln small wooden bridges the pieces running from pier to 
pier are called sleepers, or string-preces. These support the 
cross-juists, on which the planking is laid. Caps on the pier- 
posts, to shorten the bearing of the sleepers, are called Lolsters. 

The wooden bridges of the Middle Ages were generally sup- 
ported upon piers composed of one or more rows of piles, and 
sufficiently near together to be connected by siugie timbers of 
moderate length. This very simple construction did not admit 
of loug spans. 

In the works of Palladio we find examples of the trusa. Fig. 
7318, a, shows a bridge of his over the turret of Cismone, near 
Bassano, having a span of 108 feet. Fig. 7318, c, is another 
bridge, by Pal.adio, over the Brenta. 

A third bridge, by the same architect, on the arch principle, 
is shown in Fig. 7318, 6. Each compartment corresponds to a 
voussoir ip & masonry arch. 

These constructions enable short timbers to be used fora 
coniparatively long span. ‘The joints, however, cannot be made 
very strong, and tend to diminish the stability of the structure, 
so that it sooner gives way under the jarring strains to which 
it is ex posed. 

Fig. 1319, d, shows one of the wooden arches, 49 feet in span, 
over the Thames, at Kingston. This approaches in form the 
continuous curved rib, which is, however, a more solid con- 
struction, being built up of pieces, arranged to break-joints, 
and bolted together, so as to act as a solid mass (Figs. 312 - 316). 
This principle has been adopted in many bridges of consider- 


Wooden Bridges. 


able magnitude, both in Europe and America, among others 
that over the Regnitz, near Bomberg, designed by Wiebeking, 
and built in 1809 (e, Fig. 7319). 

The celebrated wooden bridge over the Rhine, at Schaff- 
hausen, erected in 1737, had a span of 364 feet. A stone pier, 
the relic of a former structure, existed near the middle of the 


' Stream, but it is said that the builder, Ulric Grubenmann, though 


erecting the bridge directly over this pier, in deference to the 
timidity of the authorities, apparently using it for a central 
support, purposely took care that the bridge should not rest 
upon it. The bridge was destroyed by the French in 1799. 
Both Ulric Grubenmuann and his brother John displayed great 
skill and boldness in their bridge constructions. John builta 
thuber-bridge at Kirchenaw, 240 feet in length; and the two, 
conjointly, one near Baden, 200 feetin length, and another, at 
Wattenghen, 198 feet long. 

The two leading forms of modern wooden bridges are the 
lattice, in which the principle of the truss is employed; and 
the arched, which derives its strength from the actual com- 
pression of the wood, the ends, as in other arched structures, 
resting upon and pressing against abutments. This is the style 
of bridge which appears to have been principally employed in 
Europe; while the lattice, or truss, or some combination of it 
with the arch, has been very extensively made use of in the 
United States. One of the best examples of the former, the 


bridge over the Limmat, in Switzerland, was built shortly after 
the middle of the eighteenth century, by the Grubenmann 
brothers; the span of its wooden arch was 390 feet, with a rise 
or versed sine of 43 feet: this is said to have been the widest 
span ever formed of timber. 

A bridge over the Seine, at Paris, built in 1802, has a span of 
The lattice 


104 feet, with a versed sine of but 6 feet 6 inches. 


WOODEN BRIDGE. 


Fig. 7821. 
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Town's Lattice- Truss (Side Elevation). 


bridge has generally, in practice, where great strength and 
rigidity are required, been combined with the arch, though 
examples of smaller structures more especially, in which the 
whole weight of the bridge and its load are barne by the truss, 
are extremely common. ‘The widest single-«pan wooden bridge 
ever built in the United States is believed to have been that over 


Town's Lattice- Bridge (End Elevation). 


the Schuylkill, at Fairmount, destroyed by fire in 1838. 
a span of 34) feet. 

Amoug the various forms of bridge-truss employed in the 
United States may be cited those of Town, Long, Burr, Ilowe, 
and McCallum. 

Town's lattice-truss (Fig. 1321) has been employed for spans 
up to 150 feet. The roadway @ rests upon sleepers 6, which 


Fig. 7323. 
ab A 


It had 


o@ 8 0 


Long’s Wooden Bridge. 


are supported on the transverse beams c; these reat on the 
stringers d/, secured by tree-nails to the lattice-ribs ¢ ¢, at their 
upper crossings. Lower cross-heams /, and two lines of string- 
ers gh, one above and the other below the cross-beams, and 
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Fig. 7324. 
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Burr Truss. 
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“ees diagonal braces ii, with some auxiliary pieces, 
complete the framing. 

The depth of the lattice-work is proportioned 

to the width of the span. In that illustrated, 

‘the span fs 78 feet, the depth 9 feet d inches. Fig. 7321 is a 

' side and Fig. 7822 an end elevation. 
Long's (Fig 7823) has been employed for spans of 150 feet. 
The example is 110 feet, with a depth of 16 feet. aa'are the 


- 
' 


Fig. 7325. 


longitudinal stringers, supporting the roadway, 6 6 the posts, ce 
main braces, dd counter-braces. The frames are connected at 
top and bottom by cross-beams ¢ f, the latter supporting the 
roadway. Diagonal braces, marked g at top and Af at bottom, 
serve to stiffen the framework laternlly. Ais anelevation: Ba 
plan of the top, and Cof the bottom of the frame. The posts 
and braces are secured to the stringers by wedges, so that the 


McCallum's Inflexible Arched Truss. 


joints may be readily tightened up,and the whole easily put 
together or taken apart. 

The Burr truss (Fig 7324) was extensively used in this coun- 
try prior to the era of railways. 1t answered very well on com- 
mon roads, and where sufficient rise was given to the arch, 

but, owing to the difficulty of combining the principles of the 
arch and truss, and the absence of counter-braces, was not 
found sufficiently enduring for railway travel, 
The Howe truss has counter-braces, and vertical iron tension- 
rods were used instead of posts. Fig. 1325 represents what is 
known as the iinproved Howe truss. 

McCallum's inflexible arched truss (Fig. 7826) has braces and 
counter-braces: the spaces between the posts are diminished 
toward the ends of the spans, and diagonal braces, tending 
from the piers and abutments toward the middle portion of 
the upper arched beam, tend to reduce the tension upon the 
lower chord. 

Bridge-building was one of the arta brought to the greatest. 
state of perfection during the late civil war. General McCallum. 
states that the Rappahannock River bridge, 625 feet long and. 
35 feet high, wax rebuilt in nineteen working hours; Potomac 
Creek bridge, 414 feet long and 82 feet high, in forty working 
hours: Chattahoochee bridge, 780 feet long and Y2 feet high, 
in four and a half days; that between Tunnel IIjll and Resaca, 
25 miles of permanent way and 230 feet of bridges, waa con- 
structed in seven anda balf days; and near Big Shanty 35} 
miles of permanent way and 455 feet of bridges, in thirteen 
days. 

The following are the dimensions of some of the best known 
timber bridges : — 


$ 
| Widest Arch. | 
Name. River. Place. Curve. Architect. Date. 
| Span. Rise | 7 
Ft. Ft. In. | 
Pdigpisecee sane cesses! Schuylkill ........' Philadelphia. ... | 340 2 0 | Segment .| Wernwag.........| 1818 
Piscutaqua ........000. | Piscataqua........ New Hampshire... 2450 27 4 | Segment. Palmer...... rr ee 
Bamberg ......-.-+06.. ‘ Regnitz ......... . Germany..... ... 208 17 4 | Segment .. Wiebeking........| 1809 
Trenton .......... ialecas Delaware ........ Penneylvania..... 200 32 0 (Segment .; Burr......... woe] 1804 
Writtenghen ........../ Rhine............ Switzerland....... 198 3) 10 | Segment .: Grubenmannu.....| 1777 
Pont Louis ...........- ( ASOT oor ete oe oe Frevsingen ....... 154 13 6 | Segment ., Wiebeking........| 1899 
Ellicott’s Mills. ........ Patapseo Marviand ........ 150 20 0 | Lattice...| Unknown.........| 1838 
Erie Railway....... -...{ Portage..... eoeee New York(1000M%| ...... ere erect ee es mene 
Jong) 


See also TRESTLE. 


WOODEN-FRAME BARROW. 


Fig. ¢327. 


ester 


Foundry- Barrow. 


Wood’en-frame Bar'row. 
box, for foundry purposes. 

Wood-en-grav'ing. Wood-engraving, or the 
making of woodcuts, differs from plate-engraving in 
the fact that the design in the former is in cameo, 
while the latter is in intaylio. It is difficult to as- 
sign a date to the invention, as the signets of royalty 
in ancient times were made upon the same principle, 
if not with similar tools, upon the same inaterial. 
The Chinese, as usual, seem to have had the art 
from a very ancient date. (See PRINTING.) Our 
friends on the Continent of Europe claim that the 
manufacture of cards first called woodcuts into ex- 
istence. It may have suggested the use of the art, 
and it may have arisen by an original process of 
thought, but it was certainly long antedated by the 
ancients and Orientals. 


The gravers used in this branch of the art of engraving are 
more numerous than those in plate-engraving. The same 
angular-cdged gravers are used, tozether with others much 
More acule-angied, and farther a variety of tools with flat and 
rounded bellies of varying widths for cutting tints and for 
gouging out the intervals. See TINT-TOOL. 

Box-wooid is used for the best work. Pear and sycamore are 
in favor for common work. The blocks are sawn across the log, 
s0 that the section or block stands with the grain vertical dur- 
ing engraving and in the press. The blocks, when their sur- 
faces are finixhed, are of a thickness exactly equal to the length 
of a type, with which they are associated in the chase, for 
printing. 

Bewick, born 1753, died 1828, was the restorer of the art, 
giving grace and graphic effect, where couventional dreariness 
before existed. 

Stereoty pe or electroty pe impressions are obtained from wood 


One with an iron 


by the usual process of molding in plaster of Paris and subse. . 


quent casting, or brushing with graphite and electro deposit. 

Woodcuts have also been multiplied by molding with warn 
gutta-percha, and then tuking a cast of the same gum, to be 
used as a woodcut in the priuting-press. 


Wooden Leg. 

‘* Inepte, frustra crure ligneo curres."' 
See LEG, ARTIFICIAL. 

Wood’en Pave’ment. See PAVEMENT, pages 
1639 — 1642, and Plate XX XVIII. 


The experience of American cities which have used wood- 
pavement goes to show that some system of preservation is 
necessary to secure a durable wood-pavement. 

If the question of wood-preservation is not finally and 
fectly solved, it must be admitted that the methods now in use 
show a decided progress in that direction. The respective 
efforts tend to neutralize the external intiuences of water, air, 
and heat, by 

First. A more or lesa complete removal of the water and ex- 
traction of the aqueous solutions of vegetable matters con- 
tained in and between the cells and fibers of the wood. This 
is done mostly by pneumatic process, in iron air-tight cyl- 
inders. 

Second. A subsequent injection of fluids under hydrostatic 
pressure, by means of which permanent chemical combinations 


—- MaRTIL, X. cc. 6. 


per- 


are forined. These antiseptic fluids are either diluted metallic | 


solutions (impregnation proper) or thoxe otly substances ob- 
tained from the distillation of tars. The oils, which are ob- 
tained at certain temperatures of distillation (varying from 


180° to 230° Fah.), are charged with substances (also the product | 


of the distillation) which coagulate all alouminous matter, ren- 
dering it insoluble, and, in some degree, fixed. This action 
penetrates even the cells where this albuminous matter is mostly 
found. Besides the chemical action of this kind of treatment, 
it also acta mechanically by repelling water, or at least re- 
ducing absorption measurably; and in the Robbins process, if 
thoroughly carried out, the pores become more or less closed 
with resinous matters. The following processes have been 
used, namely : — 

_ 1. First class, or impregnation with metallic solutions. 

’ (a.) Burnettizing, or impregnation of chloride of sinc. 

* (6.) Samuels's process of impregnation with sulphate of iron. 
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2. Second class, or injection of oily substances. ; 

(a.) The Seeley process; impregnation with creosote, car- 

bolic acid derived from pine tar. 

(6.) Robbins’s process ; impregnation with heavy oils oneseed 

with creosote, carbolic acid, etc., derived from coal-tar at 
higher temperature than by the Seeley process. ; 

Where ivonizing has been tried, reports from various cities 

are untavorable. This stands to reason, since sulphate of iron 
is well known to have no affinity for the formation of insoluble 
combinations with the vegetable matters to be neutralized, nof 
has it hardly any poisonous action on low organisms when ap- 
| plied in diluted solutions. The disengagement of sulphuric 
i acid, in consequence of oxide of iron being fixed upon the 
fibers, also tends to exercise a destructive influence on the tex- 
ture of the wood, being so much stronger than the hydro- 
chloric acid that may be liberated by the Burnettizing process: 
The function of the acids being that of merely conveying 
ee oxide, of course the use of the weaker acid is prefer- 
| able. 

Creosoted wood has, in some cases, proved offensive. It has 
to be handled with great care by the workmen, as it produces 
eruptions and sores, and in Belgium its use for preserving tele- 
| graph-poles was abandoned on account of this; otherwise it is 

efficient and lasting. See Woop, PRESERVATION OP. 

Wooden Pipe. 

Wooden pipes (canules ligni) were common in ancient Rome 
‘in ordinary structures. Lead was used for the superior class of 
work, in conducting the water of the aqueducts to the foun- 
tains and baths. See Aquepuct. 

Pipes made of elm logs, bored, were used for the mains in 
the London water-works from 1582, when Morice started the 
works at London Bridge, down to about 1800. Lead-pipes had 
previously been used, as early as 1285, in bringing water from 
the springs of Tyburn to the city, and were also used by 
Morice for distributing-pipes. When it was determined, about 
: 1800, to replace the wooden mains by cast-iron piper, the New 
: River Company had 400 miles of wooden mains, which were 
taken up, and iron substituted, at the rate of twenty miles per 
annuin. The iron mains vary from 1 to 3 feet in diameter. 

Inthe plan adopted at Ithaca, N Y.,the pine or other lum- 
ber is sawed into lengths of proper 
thickness, and by peculiar hollow 
augers, of different sizes, is cut or 
_ bored out in concentric tubes or 
| pipes, only leaving at last a small /~ 
' core, & little less than the bore of 

the smallest pipe. In this way a 
piece of timber, originally 10 inches ee 
in diameter, will «urn out several 
pipes of say 10, 8,6,4,and 3 inches Lap-Seam Wooden Pipe. 
‘in outer diameter, and about 1 
inches in thickness, or of grenter thickness if required, by 


‘ decreasing the sizes of the inner tubes proportionately. The 
‘hollow auger cuts away only from 4 to 3 of an inch. This 
piping is then properly strengthened by iron bands, and sub- 
jected to a bath of asphaltum or other cement to make it im- 
pervious to gas or water, and to prevent decay. 

In Brisbane's pipe, the boards are steamed and bent longi- 
tudinally in cylindrical form ¢ill the edges lap on each other, 
and are then riveted. : 


Wooden Rail’'way. The old form of tram- 
way laid down in the English colliery region about 
two centuries since ; at Newcastle, in 1676 ; White- 

| haven, 1738. Subsequently the wooden rail received 
‘an iron plate, as with our own early strap-rail sys- 
'tem ; eventually the iron rail was substituted. See 
| RAIL 

As a cheap expedient the wooden rail is being re- 
vived in remote situations where wood is very abjin- 
dant, money scarce, and iron difficult to procure. 


A wooden railway on the 4 feet 8} inch gage has been con- 
‘structed from the town of Sorel, at the confluence of the 
| Richelieu River with the St. Lawrence, through Drummond- 
- ville, to Athabaska, province of Quebec. The ties of hemlock 
and tamarac are brought down on trucks from the woods 
through which the railway runs; they are put on a rollway, 
run up to circular saws, so gaged thut at one operation they 
‘are gained the proper depth and distance, for the reception of 
‘the rails. As fast as they are cut they are sided by another 
circular saw. The rails are of maple, four by seven inches, and 
14 feet long, the gage of the line being 4 feet 84 inches. Each 
' rail lies on seven sleepers, to which it is fastened by wedges. 
_ The cost of the line, in which cost are included nine stations, 
car and locomotive depot, engine and repairing shops, engine 
and tender, two passenger-cars, eight grain-cars, and twenty- 
five wood-cars, is #5 000 4 mile, in full for all but the Yamaska 
Bridge, which cost $35,000. Land damages, fences, etc., are 
included, also, in this amount. 


Wood’en Screw. A screw of wood; such as is 
used in the clamping-jaw of a carpenter's beneh, or 
in the clamp of the joiner. . L? Baa: 
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' . attached to the machine (though but one is shown in the cut) 
Wood'en Shoe. es Sa re py - ee for and occupy about one quarter of acircumference. The press. 
Wood/en Type. rge type, , ure is applied by means of a screw (11) behind each follower e, 
posters, etc. ; | which is very gradually we by the eee pee. A single 
Wood'en Ware. A specific term for vessels, | band acts at once upon all these screws by interm te mech- 
such as bowls, platters, spoons, butter-prints, etc., | Star lapidity, the proper adjustment effects itself by the slip: 
turned from wood; or, more generally, domestic | ping of the band g. 


Werte EE Se ee constantly at She top rensivas the Sicinirgrated Sbere wn tase 
Fads x . con i 
Wood’en der Ct ore ‘; ag et as they are produced. From the mill, the comminuted nase is 
“ behciraeat ee : pa de ale andl ‘pak a ake carried along, in suspension in water, into the first tank P, in 
Imes In roughly made cider muils 288e8, Ce 


which there is a cy ag vipa ilo Reged of very courre 

: : wire-gauze, constantly in revolution. d from this 

Also formerly in clocks. f Appi pear, dog, and tank takes place from the axis of this strainer, which is made 
box wood are good timber for the purpose. large and tubular for,the purpose. The flow is, therefore, from 

W ood-grind’er. A machine for rasping wooden | the exterior to the interior, through the neshes of the strainer ; 
blocks, to make paper-pulp. See Woob-raAPEk ; “nd the slivers and coarser fragments of the wood, bring thus 
Pp s : prevented from passing, are fiom time to time removed. The 

ULP-GRINDER. water, with the available portion of the fiber, is discharged 

Voelter’s machine for grinding paper to pulp has a rasping- | through a lateral duct into a second tank W! at a lower level, 
mill in which the fibers of wood are torn off and separated from where it undergoes a straining sinilar to the preceding, but 

through a gauze considerably finer. The process is repeated 
until the rel has undergone four successive strainings, when 
the material is passed into a fourth tank, in which the strainer 
kis so fine as to allow the water only to pass. Between the 
second Wand third W® of these straining-tanks is a grinder 
N’, which reduces the coarser fragments detained by the sec- 
ond drum &!. The 3d and 4th cylinder strainers constitute a 
sorting-apparatus, and furnish pulp of successive degrees of 
fineness. 

The preferable woods for this purpose are pine, fir, poplar, 
linn (linden or bass), birch, perhaps about in the order named 5 
the latter, together with beech, being used niuch in France and 
Belgium, where these trees abound. Poplar is principally used 
in the United States and makes a whiter pulp than fir. 

Fig 7331 is Marx’s apparatus, in which several boxes are 

_ arranged around the periphery of the rough-fuced revoiving 

grindstone, and in each blocks of wood are torced edgewise 

against the grinding surface, by followers actuated by gearing 

and weights, while a stream of clear water is poured upon the 

surface, The pulpy result is sorted by a se of sieves, and 
discharged into diflerent receptacles, according to quality. 

See also Fig. 4018. 

In Fig. 7832, the blocks of wood are held a the grind- 
stone by a series of chains, partially surrounding the blocks, 
and kept tense by a pendent weight. After being coarsely 
ground, the wood particles pass between the lower surface of 
the same grindstone and a stationary stone, and are thus com- 


Fig. 7329. 
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minuted, 
Fig. 7833 is Negri’s machine for reducing wood to fiber for 
Voelter’s Wood- Grinder. the formation of paper pulp. It consists of a casing a having a 


hollow cylinder 6 eccentrically journaled therein, and rotated 
the wooden block by the action of a cylindrical stone against | by belt and pulley. The cylinder 6 has a series of peripheral 
which it is pressed. This stone has a diameter of 48 inches, 16 slots in which cutters are fixed, leaving sufficient spaces for 
inches width of face, and makes 150 rotations per minute. | the shavings, as they are detached, to pass into the interior. 
Running 24 hours, it will produce 1,000 pounds of pulp per | The blocks of wood are fed into the mouth c, and, by the rota- 
day, the pulp estimated in its air-dry condition, in which it is | tion of the cutting-cylinder, are carried around the winding 
in the proper state for transportation, butis one half water. The | tapering passage ¢ c until they are entirely reduced to fine cut- 
pulp is one half the weight of the wood. Fig. 7329 shows the | tings. See PuLp-Grmper, Figs. 4015-4018. See also PuLp-DI- 


grinder, and Fig. 7330 the strainer and sorter. GESTER, PULP-DRESSER, ete., pnges 1821 - 1825. 
" Lee's wood-cutter (English) consists of a massive cast-iron 
ne Oe y disk, to which a knife is secured, which, revolving at a great 


speed (200 to 300 revolutions per minute), slices off sec > 
half an inch thick, from the ends of stout timber balks into an 
TR inclined hopper. Suitable rolls feed the wood up to the face 
: of the disk, and a pair of horizontal rolls, re- 
volving at different speeds, receive the slices as 
they drop from the knife, and di-integrate tho 
; a 2 curved cross-sectioned slices. This is so thor- 
SS 1 1 oughly done, that a log of timber 14 inches 
H 1 square, under the action of knife and rolls, 
drops out in bits } inch square by 4 inch thick, 
with jagged surfaces which make every particle 
amenable to the strong chemical agents. 
See also Burghardt’s machine, Fig. 4019. 
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Voelter’s Wood-Pulp Strainer and Sorter. 
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The wood is prepared for the machine by being sawed into 
lengths of 15 inches, after having been first deprived of its bark 
and reduced to the diameter of about 5 inches. Knots are re- 
moved by boring. Each billet is then placed in a holder G G’ 
adapted to apply it firmly to the stone. Six such holders are 
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WOOD-HANGING. 


Kingsland’s machine, Fig. 4015; Jones’s, Fig. 4016; Sellers's, 
Fig 4014; and that shown in Fig. 4017, are for acting upon 
amaterial partially reduced. 


Wood-hang'ing. Thin veneer on a paper back- 
ing, to be used as wall-paper. 
ood-har-monj-con. (Music.) The instru- 
ment with bars of sonorous wood is shown in Plate 
‘CIII., Bonanni’s ‘‘ Istromenti Armonici,” Roma, 
1776. 


The name regal, besides being formerly applied to a small keyed 
instrument of the organ class, was also used to denote a wood- 
Aarmonicon, which appears to have been 
used in England down to the beginning of 
the eighteenth century, since which time it 
has only been shown asa curiosity. 


Marz's Wood- Grinder. 


The resonant powers of some kinds of wood are well under- 
stood among the Orientals. Besides the batons, castaneta, and 
bones (80 called), are instruments in which bars of different 
sizes are arranged and tuned in octaves like the stone-harmoni- 
con (see [,aPIDEON) and the glass-harmonium (see HARMONICA ; 
Pe 

Fig. 1334 shows a Burmese wood-harmonicon described by 
Captain Yule in his ‘* Mission to Ava.”’ 
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Marz's Apparatus for Reducing Wood to Paper- Pulp. 


through the East Indian Archipelago, thongh it has not been 
noticed in Hindostan. Something like it is also used by the 
negroes in Brazil. In the upper figure, 18 to 24 flat alips of 
bamboo, about 1} inches broad and of graduated length, are 
suspended in a catenary over the mouth of a trough-like sound- 
ing-box. The round outside of the bamboo is uppermost, and 
while the extremities of the bamboo are left of their original 
thickness, the middie part of each is thinned and hollowed out 
below ; by this thinning and the proportioning of the length, 
the bars are tuned. The instrument is played with two drum- 
sticks, like the familiar little glass dulcimer. 

A aimilar instrument in which slips of iron or steel were sub- 
stituted for the wooden bars was to be seen at the capital of 
Burmah, and was said to have been made by King Tharawadee 
himeelf, a monarch who, like Louis XVI., cared more for iron 
work than regal honors. 

The lower figure shows a Burmese guitar of three strings in a 
frame shaped like an alligator and receiving ita name from 
thence. It is laid on the ground before the performer. 

The fang-hiang, or wood-harmonicon of the Chinese, had 
26 slabs of an oblong shape suspended in a wooden frame. The 
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It is well known : 


WOOD-PAPER. 


Negri’s Wood - Grinder. 


slabs were arranged in two tiers one above another, and were of 
equal length and width, but different thickness. 

The king, or stone-harionicon, of the Chinese ia composed of 
slabs of sonorous stone, and is said to have greatly charmed 
Kung-fu-tze, 500 B.c. The yu is the favorite stone, and 1s prob- 
ably un agate. The pien-king is a modern form, and is tuned 
in intervals called Ju, twelve in the compass of an octave. 

The stones are suspended by strings and tuned by chipping 
or grinding to a size or thickness. Such were used among the 
yee fore the conquest. Also used in Central Africa and 

ngola. 


Wood-look. (Nautical.) Blocks in the scores 
of the stern-post to keep the rudder from lifting off 
its bearings. 

Wood-pa’per. Paper made of wood reduced to 
a pulp by mechanical or chemical means; more usu- 
ally by a combination of the two. 

Oriolli’s plan was to treat the wood with a [dilute ’] mixture 
of hydrochloric acid, 80; nitric acid, 20 parts, for 24 hours; in 


stone reservoirs. Wash; press ina mortar; wash; neutralize | 
the acid bya 10 per cent soda lye; bleach with 10 per cent 


fes Fig. 7334. % 


— 


Wood-Harmonicon. 


| chloride-of-lime bath. The difficulty of providing reservoirs 


and the unhealthiness of the fumes were unsurmounted diff- 
culties, and the process is principally interesting as leading to 
effective methods which foliowed. 

In the chemical treatment of wood for paper, solutions of the 
fixed alkalies at high pressure and at 300° Fah. are employed. 
Or a atrong solution of hydrochloric acid, to which a small 
quantity of nitric acid has been added. Or a dilute solution of 
hydrochloric acid at a boiling temperature, followed by wash- 
ing, draining, grinding, digesting in a solution of ammonia, and 
bleaching by chloride of lime. 

Bachet and Machard’s process is to digest the billets of wood 
in a boiling solution of hydrochloric acid, withdraw the liquid, 
saturate with carbonate of lime, ferment and distill ; this util- 
izes the substances which incruat the fibers of wood. The wood 
is then crushed, strained, and made into paper, which is rolled 
on mandrels and partially bleached by exposure to chlorine gas 
or fully so by treatment with lime-water, carbonate of soda, and 
chloride of lime, successively. ‘ 

In Lee’s process (English) the wooden chips are digested in a 
solution of caustic soda at 220° Fah. 

Koop’s Euglish patent, 1802, describes the use of straw, hay, 
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Wood- Polishing Machine. 


thistles, hemp, and Gax refuse. wood, and bark, for making 
printing and other paper. He digested the materials in a solu- 
tion of quicklime and river-water, and then macerated for sev- 
eral days with frequent agitation ; then washed. This was re- 
peated ; the mass was then treated with soda or potash. Fermen- 
tation was sometimes allowed to aasist in the disintegration of 
the fiber. The plant stuff was cut by machinery to a length of 
two inches; wood was reduced to shavings before treatment. 

The process pursued at the Manyunk mills, Philadelphia, is 
about as follows : — 

The poplar-wood is made into chips by choppers, which re- 
duce from 35 to 40 corda of wood per day. The chips are car- 
ried by elevators to the boilers, where they are digested in alkali 
for five or six hours. The mass is dropped from the boilers in 
vats and lixiviated with water to remove the chemicals. Ten of 
these boilers turn out 300,000 pounds per day. The pulp is 
then bleached, diluted with water to make it work in the 
cylinder paper-machine, which brings it into convenient trans- 
portable form. These sheets of dried pulp are taken to other 
mills and mixed with cotton pulp or straw, in such proportions 
as may be required for the purpose intended, — book or news- 
paper work. 

See Pue-soiLers, Figs. 4003 - 4013; Putp-presser, Fig. 4014 : 
Pucp-GRInDER, Figs. 4015 - 4019. See also Woob-GRINDER. 

In the manufacture of paper froin bamboo, early in the 
month of June the canes are cut into pieces from 5 to 7 feet 
long, and placed in a pit which is supplied with water. After 
so.king for several weeks, the canes are beaten with mallets, 
in order to remove the thick bark and green skin. The re- 
maining filaments, resembling a fine sort of hemp, are treated 
with lime and water, raised to a certain temperature. After 
remaining in this bath for about a week, the filaments are re- 
moved, wathed with cold water, passe through a lye made of 
wood-ashes, and then placed in a boiler This process is re- 
peated until the materisl begins to grow putrid, when it is 
transferred to a mortar and pounled into pulp, by means of 
water-power, after which the mass is treated with bleaching- 
powder. The pulp thus prepared is made by hand into sheets 
of various thickne.s, by means of a web of silk tissue within a 
lizht frame, on to which the workman places the required quan- 
tity of pulp. When the water has run off from the corners of 
the fraine, he turns the sheet over on toa large table, when it is 
pressed. Exch sheet is afterward raised and dried separately in 
a kiln built for. that purpose. 

Writing-ptper is made from the finest part of the bamboo 
material Another kind fa made by mixing rice-straw with the 
bamboo fiber A very strong paper, used for window-blinds 
and other articles, which, in this country, are generally con- 
structed of woven substances, is made by mixing 60 per cent 
of the bark of a tree called tchou with 40 per cent of bamboo 
material. Another variety of strong paper is obtained from 
the bark of the Morus papyrifera, a paper mulberry. The 
game inaterial, made from thinner pulp, is employed in the 
manufacture of umbrellas, fans, and fire-screens. Bark-paper, 
which is to be printed, is first passed through a solution of 
alum-water, to destroy the fine filaments which are commonly 
found on the upper side of the sheet as it lies in the silk tissue- 
frame; the lower side in contact with the tissue being much 
more smooth. For many uses, when only one color is required, 
the coloring material is added to the pulp. See also page 1606. 
Paper is unade in Siam from the root of a tree called the ton 
koy, four or five feet in length, and sold in bundles of 10,000 
pieces for 25 cents. The roots are firat soaked in fresh water, 
and then transferred to tanks with lime-water, where they 
are left for several days. They are then boiled in a pecal- 
jarly constructed pan, the lower part of which, exposed 
to the fire, is made of sheet-iron, while the upper part is of 
basket-work. After being well steamed in these vessels, it is 
taken out in small quantities and thoroughly hammered on a 
table. After this process a bundle of the fiber is thoroughly 
agitated in water until small feathery clump* swim about in the 
tub. The contents of the tub are poured through a sieve and 
the Aber caught on the meshes in tolerably uniform thickness. 

. Thia uniformity is farther aided by rolling bamboo over it, and 
the sieve is then exposed to the aun until the mass is thoronghly 
. dry. The sheets of paper prepared in this way depend in size 
upon the sieves. They are sometimes } yard wide and 2} yards 
- long. Two workmen can make twenty sheeta in a day. No 
sizing is used, as the gelatine of the root ia sufficient for that 
purpose. A better sort of paper is sold in sheets 12 to 18 inches 


long, and 4 to 5 inches wide. 
or 


Writing is done with charcoal, 
th pencils prepared of coal and lime. 


Wood-plan'ing Ma-chine’. Bramah’s English 
patent, 1802. ; 

The planing-machine for wood long preceded that 
for metal. General Bentham’s reciprocating planing- 
machine was invented in 1791 ; Bramah’s transverse 
ei in 1802. See PLANING-MACHINE, pages 1728, 
1729. 

W ood-pol'ish-ing Ma-chine’. Fig. 7335 shows 
a machine for polishing pencils, which are placed on 
an endless apron, that runs over a table. he ends 
of the pencils enter guide-notches in the blocks of 
an inner endless apron, running at a different speed 
from the former apron, so as to cause rotation in the 

ncils as they are carried forward beneath the pol- 
ishing-blocks, which are reciprocated transversely 
as to the machine and lengthwise of the pencils. 
The blocks are coated with sand-paper of various 
degrees of fineness and depressed by springs. 

Wood, Pres-er-va'tion of. Seasoned timber is 
but little liable to decay under the influence of a 
dry atmosphere, and will resist decomposition for an 
indefinite period, when kept totally submerged in 
the water. The piles of old London Bridge, driven 
800 years before, were found to be in good condition 
when the new bridge was erected in 1829, and those 
which served as the foundation for Trajan’s bridge 
over the Danube, A. D. 105, are said to be still visi- 
ble at low stages of water, 


Probably the oldest timber in the world which has been sub- 
jected to the use of man is that which is found in the ancient 
temples of Egypt. It is found as dowel-pins, in connection 
with stone-work which is known to be at least 4,000 years old. 
These dowels appear to be of tamarisk, or chittim-wood, of 
which the ark is said to have been conatructed, — a sacred tree 
us anclent Egypt, and now very rarely found in the valley of the 

e. 

When exposed to the combined action of heat, air, and moist- 
ure, however, the best seasoned and most durable timber soon 
decays, its albuminous matters becoming decomposed and evolv- 
ing ammoniaca] gases; the fibrous portions are then readily dis- 
integrated. To remedy this it is necessary that the albumen 
should be coagulated, and that antixeptics should be intro- 
duced into the pores to replace those which the vital force of 
the wood itself eliminates from the earth and air while in a 
living state. 

The processes of painting, or coating and carboniszing the ex- 
terior, to prevent access of air and moisture, have been known 
from the earliest ages: these, however useful they may be for 
many purposes, tend but to palliate the evil, and somewhat 
postpone the period of decay. 

The methods, besides these, employed at present may be 
divided into two principal classes, — those in which the wood is 
saturated with the preservative material by immersion, and 
those in which the material is forced into the pores in a by oh 
form state. The first of these processes appears to date k 
no farther than the last century ; the latter is of still more 
recent introduction. 

As early as 1740, Fagol, a Frenchman, experimented with 
solutions of alum, sulphate of iron, and other substances, in 
which he immersed the wood for several days. 

In 1756, Haller recommended the use of vegetable oll for 
this purpose. Jackson, in 1767, proposed to employ a solu- 
tion of sea-salt, to which sulphate of iron and magnesia, alum, 
lime, and potash, were to be added. Pallas, 1779, proposed to 
mineralize wood by immersion first in solution of copperas and 
afterward in milk of lime. 

Dr. Hales recommended steeping in solution of sulphate of 
copper (blue vitriol), and coating with oil of tar; for which Dr. 
Fordyce substituted sulphate of iron; this was tried with good 


WOOD, PRESERVATION OF. 2811 WOOD, PRESERVATION OF. 


{ Of roda. When dry it is again treated with a solution contain: 
ing 13 per cent of chloride of barium. 

Payne, 1842, used sulphate of iron (green copperas). 

The wood ts introduced into a cylindrical vessel, and steam: 
admitted to expel the air; a portion of the sulphate solution is. 
then injected to condense the steam and form a partial vacuum, 
which is completed by means of an air-pump. The remainder 
of the sulphate is allowed to flow in and a force-pump applied, 
by which it is forced into the pores of the wood. At the 
end of a few minutes the solution is withdrawn, steam is re- 
admitted, and the wood similarly treated with muriate of lime; 
the reactions produce sulphate of lime and muriate of iron, 
which remain within the substance of the wood, rendering it 
much heavier and harder, and preventing the attacks of in- 


Apparatus for Preserving Wood. 


ts. 
Soaking timber in lime-water has been recommended for pre- 
reeults in the West Indies. Colonel Congreve, in 1784, pro- | Serving it from dry-rot and the effects of the weather; also, 
posed coating with creosote superficial carbonization by a gas-flame or the flame of the 
Sir Samuel Bentham, among his other numerous inventions, | heavy hydrocarbon oils. y 
patente] a method of exhausting air from the pores, and then | Davis and Symington, in England, introduced a desiccating 
forcing in chemical agents. hot-blast to remove moisture. 
Sir Humphry Davy suggested a solution of corrosive subli- | _Behr’s patent embraces the employment of boiling solution 
mate; this was subsequently used in the process of Kyan. | of borax. duc 
Other modes of treatment, as burying the timber in hot sand, | Szerelmey’s patent : Ist, immersing wood in boiling solution of 
steaming, aud the application of water-proof coating of various | Potash and lime, and treating it with cold dilute sulphuric acid ; 
kinds, were aleo tried with more or less success. 
The processes and materials employed or proposed Fig. 7337. 
have been very numerous, and have formed the subject : or 
of many patents. ' 
Among the substances which have at various times 
been the subject of patents are : — in | 


Acetate of copper. Sulphuric acid. 
Sulphate of copper. Lime-water. 
Sulphate of lime. Potash and Hime. .- 
Sulphate of alumina. Silicate of potash. 


Sulphate of soda. Nitrate of potassa. uw 
Sulphate of iron. Arsenious acid. eS 
Carbonate of anda. Corrosive sublimate 

Carbonate of potassa. Oil. 

Carbonate of baryta. Tallow 

Tar. Rosin 

Creosote. Petroleum. 

Sinoke. . Pyrolignite of iron. 


Chloride of sodium. 
Chloride of zinc. 
Sulphate of magnesia. 
Sulphate of baryta, 
Phosphate of baryta. 
Borax. 


Refuse liquors of chlo- 
rine works, 

Mother water of marshes. 

Metallic sulphurets, after de- 
composition by an acid or a 
metallic salt. 


Wood- Preserving Apparatus. 


and, 2d, coating it with compounds of petroleum, asphaitum, 
lime, zopissa, and sulphuric acid. a 
L. &. Robbins’s method consists in removing the surface- 
‘moisture from the wood by heat, and then saturating it 
with the vapors of coal-tar, rosin, or other oleaginous sub- 
stances. 
Fig. 7336 jllustrates a form of the apparatus employed. a is 


In 1832, Kyan, in England, patented a method of preserving 
timber by immersing it in a solution of bichloride of mercury | 
(corrosive sublimate): the proportions are varied somewhat, 
generally about 2 parts of sublimate to 100 of water are em- 
ployed. Large timbers are placed in air-tight tanks, the air is 
exhausted, and the solution forced in under pressure. 


Margary'® process, 1837, consisted in immersing the wood in 
acetate or sulphate of copper. 

Sir William Burnett, 1538, patented a process for saturating 
wood with a solution containing 14 parts of chloride of zinc 
(white vitriol) to 100 parts water, furced into the pores of the 
wood, from which the air was exhausted, under a pressure of 
126 to 150 pounds per square Inch. 

Bethel's patent (English, 1838) The wood is impregnated 
witb oil of tar and other bituminous matters, containing creo- 
sote, and also with pyrolignite of iron, which holds more creo- 
sote in solution than any other watery menstruum. It is placed 
in close fron tanks, which are filled with the ofl of pyrolignite ; 
the air is then exhausted, and afterward more of the impreg- 
bating material is forced in, and a pressure of 100 to 160 pounds 


per square inch muintained for six or seven hours, when the | 


wood will be found to have increased in weight from eight to | 
twelve pounds per cubic foot, and become thoroughly saturated. 
Boucherle's process, 1840, is extensively employed in France. | 
It consists in forcing sulphate of copper Panel 
of the wood under the pressure of its own gravity. The timber 
is set on end and covered with a water-tight cap. into which | 
the liquid, from a reservoir at a considerable elevation, is con- 
ducted by a flexible pipe. The sap ix forced out at the lower | 
end, an its place supplied by the solution, which consists of 
1 part of the sulphate to 100 parts water. 
Chloride of sodium, similarly introduced, renders the wood , 
flexible when seasoned Earthy chlorides are employed for | 
rendering it incombustible. In a similar way odors, resins, | 
and coloring-matters may be introduced. 
Baron Champy indicated a method of preserving wood by | 


on into the pores | 


the retort in which the olenginous materia) is heated ; it is pro- 
vided with a charging and tan-hole 6,a discharge-pipe ¢ for 
reinoving the residuum leftafter distillation, and pipes d con- 
necting it with the chambers ¢ ¢, where the wood to be treated 
is placed ; these have closely fitting doors, and pipes fat bottom 
for withdrawing condensed liquid. 

The timber being placed in the chambers e¢ ¢, and the retort 
partially filled with coal-tar, a heat of 212° to 250° Fah. is ap- 
plied: this expels the surface-moisture from the wood, and it 
condenses within the chambers, whence it may be withdrawn 
through the pipes / A greater degree of heat, 300° Fah. or 
upward, is then applied, causing the oleaginous vapors to per- 
meate the wood until it is thoroughly saturated, and has be- 
come impervious to moisture. 

In Heinemann’s process, patented 1868, the wood is first 
boiled in a weak solution of carbonate of oda or other alkali, 
or dilute muriatic acid, until the liquid ceases to abstract color 
from the wood: the nitrogenous matter is thus ascertained to. 
have been removed, and the wood, after drying, may be em- 
ployed in situations where it will not be subjected to moisture. 
For railway ties, etc., it is farther treated by heating in close 
chambers with rosin and water, the combined steam and resi- 
nous vapor penetrate the wood, the latter remaining, while the 
former is expelled by cooling and sudden reheating. When it 


- is desired to render the timber fire-proof, soluble glass may be: 


substituted for the roain. 
Van Der Weyde employs a dilute solution of silicate of pot- 
ash ; after this has dried, one or two coats of a stronger solution 


_ of the same are given. 


Blythe’s process, said to have been employed with good re- 


dipping while green in tallow, at 200° Fah.; the water and gases sults in France, consists in treating the timber with steam, in-’ 
being expelled, the melted tallow penetrates the pores under termixed with a proportion of hydrocarbon vapor. This soft-- 
atmospheric pressure. - ens it so that its form may he altered to a considerable extent: 
‘Payen, employing nearly the same process, substituted rosin by pressure; the form thus given is permanently retained. ‘A’ 
for tallow. gummy substance is formed in the pores, which in time be-: 
Chapman's process consisted in a peculiar system of treat- comes hard. aS 
ment with sulphate of iron. | Several forms of apparatus have been devised for impregnat-.’ 
Phosphate of baryta, formed within the fiber of wood, has ing wood with the vapor of tar and otber materials. 
been used as a preventive of decay. The wood is to be first! In Fig. 7837, the cylinder C, containing the wood, is within: 
steeped in a solution containing 4 per cent of the phosphate | the annular boiler B, and is connected at one end with an air’ 
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pump, and at the other with a boiler / containing tar, from 
whica the paper is derived. 
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Fig. 7339. 


In Fig 7333, heated air is driven from the generator D into MH)! a NIE 
the chamber A, containing the wood, the vapor escaping from || || i 
the upper pipe. When the wood is dry, tar is introduced _ ih ———— If 

—ox, into the generator, and the resulting a 
fumes similarly foreed into the cham- , 
ber impregnate the wood. ee 


I 
Si 


Fig. 7338. 


00 lop esos 
ME 
, 
| 
| 

= 

aa 
f 


Apparatus for Preserving Wood. 


ing the wood; when the moisture is thus expelled, the wood is 
subjected to the vapor of oil, carbolic acid, or other antiseptic 


Apparatus for Preserving Wood, 


contained in a tank or tanks M and vaporized in the generator 
C. 


Salt is extensively employed for preserving ship-timber. 


Jn Fig. 7339, steam and the products of combustion from the 


elamped intoa pile of proper size, are introduced longitudinally 
within the eylinder, where they are to be dried and chemically 
treated 

In Voorhees and Custis’s apparatus (Fig 7341), the oleaginous 


Apparatus for Creosoting or Sulphatizing Timber. 


Fig. 7340 illustrates an apparatus for preserving timber by 
firecchamber D are adunitted into the chambers Y K? contain- , one of the above-described or similar processes. 


The joists, 


The conclusion was arrived at, that coating with paint, or 
even metal, affords but temporary protection, as the young 
teredo will enter through the smallest abrasion. 
salts are not fatal to the animal, as it does not feed upon the 


Poisonous 


or antiseptic vapors are generated in the chamber where the | ligneous tissue which it perforates, and are liable to be washed 


material to. be treated is placed. This is surrounded by a cool- 
air passage, provided with deviees for controlling the ingress 
and egress of the air. 


out by the water. 


The density of the wood appears to afford 
no immunity from its attacks. Oil of creosote seems to be the 
only effectual preventative; piles saturated with this substance 


A committee appointed by the Dutch Academy of Sciences | were unattacked after being submerged five years. 


to investigate means of protecting timber against the teredo, 


The committee did not test petroleum, nor does it appear to 


after a series of experiments, consisting in coating the wood | have tried other hydrocarbons or their derivatives. 
The following United States patents may be consulted : — 


Fig. 7342. No. Name and Year. No. Name and Year. 
4,560. Von Schmidt, 1846. | 91,848. Hunt, 1869. 
47,132. Robbins, 1865. 94,204. Heinnemann, 1869. 
48 636. Hamar, 1865. 94.626. McNair, 1869. 
49,146. Palmer, 1865. 94,704. Blanchard, 1869. 
49 382. Cooley et al., 1865. 94,869. Clark, 1869. 
52,046. Holmquist, 1866. 95,473. Heinnemann, 1869. 
§3,217. Eddy, 1866. 95,474. Heinnemann, 1869. 
53,267. Buell, 1866. 95,583. Hayford et al., 1869. 
54,194. Myers, 1866. 99,186. Haupt, 1870. 
avs —S 55.216. Ransome, 1868. 100,380, Day, 1870. 
Stectt — 57,960. Perry, 1866. 100,608. De Smedt, 1870. 
1 2 hn: 68,203. Benjamin, 1866. 101,012. Hayford, 1870. 
A . | ie 60,794. Samuels, 1867. 101.691. Williams, 1870. 
= e_!/M It 4,158. Samuels’ (reissued), | 102,725. Stevens, 1870. 
aoa / a= 1870. 103,105. Van Camp et al., 
ra oA 1, a) == 62,334. Holmes, 1867 1870 
So  — Uy s 62.956. Harvey! 1867. 104,916. Tripler, 1870. 
Soeee! peceeaes Y yr) 63,300. Prindle, 1867. 104/917. Tripler, 1870. 
a SY, /, 64,703. Pustkutchen, 1867. 4,837. Tripler (reissued), 
P 7,104. e etal. ° ler reissued 
Apparatus for Preserving Wood. 68 069. Harding. 1867. 1872. ‘ 
69,260. Seeley, 1867. 106,625 Sheldon, 1870. 
with various substances, as (1) a mixture of tallow, coal-tar, | 70,761. Taylor, 1847. 107,620. Nickerson, 1870. 
resin, sulphur, and pounded glass, applied warm ; (2) paraffine | 73,246. ceolaag 1868. 107 854. ch, 1870. 
ph bars per Ae bid a cae at wat peat; (3) Serge g alone | 73,565. rans 868. ‘hae. 4,384. Beach (reissued), 
and mix sulphuric ; (4) paint, composed of linseed- | 77,777. Spaulding, 1871. 
oll, turpentine, chrome green, and verdigris,— reported that | 78,514. Calkins, Ties 107,904. Hayes, 1870. 
oye of these materials nor carbonization prevented the ravages pair shld .659. Webb, 1870. 
of the worm. , dge, : 198.661. Westman, 1870. 
Impregnation with sulphates of copper or iron, acetate of | 87.226. Voorhees etal ,1969. | 109,872. Cresson, 1870 
Wad, and with soluble glass and chloride of calcium, which, by | $8,392. Karmrodt et al., | 199,873. Cresson, 1870. 
reaction, formed silicate of lime, was found to be ineffectual. 1869. 112,136. Fowler, 1871. 
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No. Name and Year. Fig. 7344. 
113,338. Pelton, 1871. = 
113,706. Thomas, 1871. 
115,784. Tait, 18/1. 
115,931. Brown, 1874. 
116,274. Constant ¢¢ al, 1871. 
118,245. Jones, 1871. 
113°528. Gyles, 1871. 
12,009. Sutphen, 1871. 
123,009. Fawcett et al., 1872. 
123,467. Fuechtwanger, 1872. 
124,080. Pelton, 1872. 
124,358. Holmes, 1872. 
124,402. Waterbury, 1872. 
124,419. Cole, 1372. 
124,420. Cole, 1872. 
127,482. Hayford, 1872. 
128/337. Gyles, 1872. 
Wood-saw. See Saw; and for 
varieties, see list on page 2035. 
Wood-scrap'ing Ma-chine’, 
Fig. 7342 is a machine for scraping 
the surface of wood or veneer. The 
stuff to be smoothed is laid on the car- 
riage, secured by a clamp, and carried 
sid ase wap d tears are ! fectl d makes th bright. After cleaning, the blanks are 
. ; “it | fectly and makes them bright. c mi : 
rly tek ay = dog f a deiseabaces vps wit ha seve placed in the hoppers of the shaving-machines, from which 
the pinion falls out of gear, and the carriage 1s Iree they are picked up by claws, inserted in spindles which turn 
to be drawn back for the next operation. the bens, eat the aoe, and eent, stesn. inte BONA: mbey ase 
Wood-screw. A metallic screw for carpenters’ then placed in the hoppers of the finishing-machines, wit 
and joiners’ use in securing pieces of work together. | fee ke oe ee of pointing and cutting the 
A wooden screw, Which is one made of wood, is used | Wood-serews are classed by the length in inches, and by the 


in clamps, carpenter's benches, bedstead-rails, ete. | number, which indicates the size of the wire, or body of the 


screw. 
While there are many machines for this purpose, and several | Phe following table of dimensions, derived from measure- 
variations in the order of the process, the following may answer, | ments of the screws made by the New England Screw Company, 


in a general way : — t . 1., will be ient for reference : — 
The wire is placed upon a reel, and the end inserted between sissies tea ia ki 


@ pair of feed-rolls which feed it to the header, a machine which 


| 
Fig. 7342. wa we ered of ee | reheseore | 
ye 1 inch. 
Diameter. | Thickness. | 
In In. In 
8 0.10 0.20 0.06 24 
4 ll .22 065 24 
5 13 26 O75 20 
6 15 30 .08 20 
7 16 .32 085 18 
8 Ad 4 09 14 
9 19 3B -095 134 
19 .20 40 10 13 
Wood- Scraping Machine. | 7 es s e 
cuts the wire into the lengths to which it is gaged, and sets up | a a 4 br 
the heads, which is done by pressing the end of the wire into a | 1h "25 50 1B 10 
die. The screw at this stage is called a blank. The next pro- 16 36 rt 7: : 
cess is that of cleaning the blanks from grease and dirt; they 17 ‘D7 “a I a 
are placed in iron boxes fille l with white-pine sawdust. These 18 38 me a : 
boxes are revolved rapidly, and the friction of the blanks against 20 30 60 90 5 
each other and the purticles of the sawdust cleanses them per- 21 "39 : 64 31 . 
22 35 70 .22 7h 
Fig. 7343. 24 38 .76 24 7 
-— > 26 40 -80 26 7 


The length of thread cut is two thirds the length of the screw. 


Wood-split’ting Ma-chine’. One used in 
many trades, and differing according to the size 
. and purpose of the material. For shoe-pegs, 
j é \\ kindling, firewood, ete. 

ey) Wood-still. See Stiti; Turrentine. 
AS gous Wood-stove. One specially adapted for 

Moy burning wood. See Stove. 

Wood-turn/ing Lathe. See Larue, 
and list under that head. 

Wood-work’er. A machine-tool having 
various attachments and adjustments for 
different kinds of work. Also called a 
JOINER (which see). 

Fig. 7343 is the ee showing molding attach- 


ment to work four sides. The squaring-up and faci 
tables are on the other side. did ” 


ae —— er oe Fig. 7344 shows the sqguaring-up and facing-table 
Wood - Worker ( Molder Side). side. era Sacing 


, 


pigneeaney Google 


WOOD-WORKING MACHINE. 


Wood-work’ing Ma-chine’. 
of inventors of wood-working machinery is General 
Sir Samuel Bentham, the brother of Jeremy, the 
political economist. While making a tour of Europe 
to observe the modes of shipbuilding, and on the 
occasion of a visit to Russia, he contrived the first 
planing-machine for wood. Working in the inter- 
est of the British Admiralty, he afterward devoted 
himself to the invention and construction of labor- 
saving machines. 

Professor Willis states that General Bentham’. house was 
converted into and formed the first manufactory of wood-work- 
ing machines, “ including planing, molding, rabbeting, groov- 
ing, mortising, and sawing, both in coarse and fine work, in 
curved, winding, and transverse directions, and shaping wood 
in complicated forms.’? The bills for these machines, pre- 
sented to the Admiralty, specify lathes, saws, machines for 
cutting tenons, for boring, also for boring-bita and squaring- 
tools, and ‘‘ many other machines for different kinds of work.”’ 
One set of machines was for block making; in this he was joined 
by a gentleman of equal talent, Mr. Brunel. (See BLOCK-MAKING 
Macutnes.) Mr. Brunel was allowed as a premium for his in- 
ventions the estimated suving over one year’s hand labor, 
equal to $80,000. General Bentham received 8 100,000 for the 
machines furnished. Among the machinea oiade by Bentham 
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First in the list | Clothes-pins. 


previous to 1800 may be enumerated : — 


Planing-machine. 
Molding-machine. 
Circular zaw. 
Segmental circular saw. 
Dovetailing - machines, 
conical cutters. 
Wave-molding machine, with 
undulating carriage. 
Crown and cylinder saws. 
Lathes, with slide-rests. 
Planing-machines, with cut- 
ter-heuds, to dress both 
sides, and with rack-feed. 
Mortising- machines, recipro- 
cating aud rotary. 
Mortising-machiues, with piv- 
oted tables. 
Segment sawing - machines, 
with radius arms. 


with 


Boring-machines, with annu- 
lar bits. 

Saws, with tracer-guides, for 
irregular forins. 

Bevel-xaws. 

Curvilinear saws. 

Taper-gage, for sawing-ma- 
chine, 

Grooving-machines, 

Machines for grinding saw- 
blades. 

Double-grooving saws. 

Rabbeting-machines. 


Sectional cutter, for planing- 


machines. 
Gaye-lathe, with slide-rest. 
Screw-thread machines, with 
rotary cutters. 


The circudar saw is described in Miller's English patent, No. 


1152, of 1777. 


Hatton patented a planing-machine in England in 1776, but 


the description is vague. 


Wood-work’'ing Tools and Ma-chines’. See 
under the following heads : — 


.Addice. 

Adze. 

Auger (varieties ; see AUGER). 

Axe (varieties ; ree Axe). 

Bark-cutting machine. 

Bark-grinding machine. 

Bark-plauning machine. 

Bench. 

Bench-clamp. 

Bench-hook. 

Bench-screw. 

Bench-strip. 

Bench-vise. 

Beuding-wood. 

Bit. Boring (varieties; see 
Bit). 

Blind-slat cutter. 

Blind-slat machine. 

Blind-slat tenoning-machine. 

Blind-stile waking machine. 

Blind-stile mortising-machine. 

Blin I-stile piercing-machine. 

Blind-stile spacing-machine. 

Blind-stile tenoning-machine, 

Blind-wiring machine. 

Block-letter cutting-machine. 

Block-making machine. 

Bois-durei. 

Bolt-sawiong machine. 

Boring-hit. 

Roring and tenoning machine. 

Bowls, Machine for making 

Box and tap. 

Box-making machine. 

Box-setting machine. . 

Rox-turning machine. 

Brace, 

Brad-awl. 

Brenk-jron. 

Broadaxe. 


Brog. 

Broom-handle. 

Broom-handle machine. 

Broom-splint machine. 

Bruosh-back machine. 

Brush-handle machine. 

Buhl. 

Bung-cutter. 

Burnetizinug. 

Butter. 

Butting-machine 

Button-lathe. 

Button-machine. 

Calipers. 

Calking-tools. 

Cane-polishing machine. 

Cane-splitting machine. 

Carpenter's gage. 

Carpenter's level. 

Carpenter's plow. 

Carpenter’s rule. 

Carpenter’s tools and appli- 
ances (see CARPENTRY). 

Carving-machine. 

Cauking. 

Caul. 

Chair-back dressing machine. 

Chair-back rounding-machine. 

Chair-back sawing-machine. 

Chair-seat boring-machine. 

Chair-seat: planing-machine. 

Chipping-machine. 

Chisel (varieties ; see CHISEL). 

Chit. 

Clamp. 


Machine for 
making 
Cocking. 
Cork-cutting machine. 
Cork-making machinery. 
Cutter. 
Cutter-head. 
Cutter-stock, 
Deal-frame. 
Dog. Saw-mill 

| Dovetail-cutter. 

| Dovetail-imachine. 
Dovetail-making machine. 
Dovetail-marker. 

' Dowel-making machine. 

i Drawing-knife. 

' Drums, etc. Machine for mak- 

ing 
Drunken cutter. 
Dyewood-cutting machine, 
Eave-troughs. Machine 
making 
' Edger. 
Edging-machine. 

' Edging-saw 
Embossing wood. 
Felloe-bending machine. 
Felloe-boring machine. 
Felloe-dresser. 

' Felloe-pluning machine. 
Felloe-sawing machine. 
Files (varieties ; see FILE). 

' Frame-making machiue. 

, Fret-saw machine. 
Fret-work. 

| Frizzing-machine. 

Gaye (varieties ; see GAGs). 
Gimlet. 

» Gouge. 

| Gunstock-making machine. 

| Gutters, wooden. Machine for 

making 
IIammer (varieties; see Ham- 
| __ MER). 

' Handle-making machine. 
Hand-mortising machine. 
Hatchet. 

Head-block for saw-mills. 

' Hollow auger. 
Hollow-mandrel lathe. 

| Hoop-bending machine. 
Hoop-cutting machine. 
Hoop-dressing machine. 

, Hoop-sawing machine. 

| Hoop-splitting machine. 

Hub-borer. 

| Hub-boxes. 

ting in 
Hub-centering machine. 

| Hub-mortising machine, 
HMub-turning machine. 
Joiner. 

Kerfing-machine. 
Kindling-wood machine. 
Lag-machine. 

| Last-cutting machine. 
Last-making machine. 

Last-polishing machine. 

Last-turning machine. 

| Lath-cutter. 

Lathe (varieties ; see Latae). 

Lath-sawing machine. 

Mallet. 

| Matches. Machinery for making 
Match-frame. 

| Matching-machine. 
Match-splint machine. 

i Miter-box. 


for 


Machine for set- 


Molding-machine. 
Molding-mill. 
Mortise-chisel, 
Mortising-mill. 
Nail-extractor. —, 

: Nulled work. 

Oar-making machinery. 

Pail-lathe. 

| Palm-leaf splitting-machine. 

+ Panel-making machine. 
Peg-making machine. 
Picket-pointer. 


| Pin-making machinery. 


Clapboards Machine forgaging Pin-tool. 


Clapboards, Machine for mak- 
ing 

Clapboards. Machine for plan- 
ing 


| Plane (varieties ; see PLaNng). 
Piane-bit. 


Plane-stocks. Machinery for 


| making 


WOOD-WORKING MACHINES. 


Planer and matcher. 

Planing-machine. 

Planking-clamp. 

Planking-screw. 

Plow. 

Plow-handles. 
making 

Plug-machine. 

Pointing-machine. 

Preserving wood. 

Press-work. 

Rabbeting-machine. 

Rasp. 

Rattan-cutting machine. 

Rattan-dressing machine. 

Rattan-polishing machine. 

Rattan-reducing machine. 

Rattan-slitting machine. 

Rattan-splitting machine. 

Rattan-stripping machine. 

Riving-machine. 

Rod, pin, and dowel machine. 
ssing, 

Rossing-machine. 

Rule. 

Sand-paper holder. 

Sand-papering holder. 

Sash-bar machine. 

Sash-boring machine. 

Sush-chisel. 

Sash-mortising machine. 

Sash-planing machine, 

Sash-sticking machine. 

Saw (varieties ; see Saw). 

Sawdust-carrier. 

Sawing-machine. 

Saw-mill feed-devices. 

Saw-mill gate. 

Saw-plank feeder. 

Scale-board. 

Scorer. 

Scorper. 

Scraper-steel. 

Screw. 

Screw-box. 

Screw-cutting machine. Wood 

Screw-driver. 

Scribe-aw). 

Scribing-iron. 

Scroll-sawing machine. 

Shaving-horse. 

Shavings for stuffing. Machine 
for making 

Shingle-jointing machine. 

Shingle-inachine. 

Shingle-planing machine. 

Shingle-riving machine. 

Shingle-sawing machine. 

Shive-cutting machine. 

Shoe-peg making machinery. 

Shoe-sole making machinery. 

Shooting-bourd. 

Skewer-machine. 

Slab-grinder. 

Slat-machine. 

Slat-tenoning machine. 

Snath-bending machine. 

Snath-finishing machine. 

Snath-rounding machine. 

Spacing and boring machine. 

Splint-cutter. 

Splint-cutting machine. 

Splint-plane. 

Spoke-auger, 

Spoke-driving bench. 

Spoke-driving machine. 

Spoke-gage. 

Spoke-lathe. 

Spoke-machine. 

Spoke-planing machine. 

Spoke-polishing machine. 

Spoke-setter. 

Spoke-shave. 

Spoke-tenoning machine. 

Spoke-turning machine. 

Spool-making machinery. 

Square. 

Stave-bilging machine. 

Stave-crozing machine. 

Stave-dresxer. 

Stave-howeling machine. 

Stave-jointer. 

Stave-riving machine. 

Stave sawing machine. 

Stave-setter. 

Tenoning-machine. 


Machinery for 


»Combination-planer. 


® 


: Sawing-machine. 


. 8poke-throating machine. 


-when it asenmes a fibrons forin and appearance, somewhat |. 


Planing and matching ma- 


WOOF. 
Timber-scribe Willow-peeler. 
Tooling. Wiring blind-elats. 
fabs Mecca machine. Withe-twisting machine. 
Trying-up machine. Wood-bending machine. 
Turning. Wood-boring machine. 


Veneer-cutting machine. 


Wood-bundling machine. 
Veneer-hammer. 


Wood-carving machine. 


Veneer-planing machine. Wood-embossing machine. 
Veneer-polishing machine. Wooden gear. Machine for 
Veneer-pressing machine. cutting 
Veneer-saw. Wooden pipe. 
Veneer-sawing machine. Wooden ware. Machine for 
Veneer-straightening machine. making 
Vise. Wooden wedges, Machine for 
Waney. makin 
Wash boards. Machine for Wood-grinder. 
making Wood-planing machine. 
Whalebone. Machine for work- Wood-polishing machine. 
ing Wood-slivering machine. l 
Wheelwright’s machine. Wood-splitting machine. ' 
List of factory-machines : — 


Spoke facing and jointing ma- 


chine. chine. 
Surface-planer (surfacing-ma- Spoke-tenoning machine. 
chine). Rim-boring, doweling, 


and 
felly-jointing machine. | 
Spoke-polishing machine. 
Felly-rounding machine. 
Felly-planer. 
Wheel-gage. | 


Clapboard planer and jointer. 
Moldiny-machine. 

Sash and molding machine. 
Molding and dovetailing ma- 


chine. Wheel-screwing machine. 
Shaper and edge-molder. Hub boring and capplog ma- | 
Shaping-machine. chine. 


Tenoning-machine 

Blind-slat tenoning-machine. 
Mortising-machine. 

Car boring and mortising ma- 


Rod, pin, and dowel machine. 

Boring-machine car. 

Boring-machine for agricultu- 
ral juiplements. 


chine. Boring-machine chair. 
Hub boring and mortising ma- Boring-machine furniture. 
chine. Blind-stile spacing and boring 
Chair boring and mortising machine. 
machine. Matching-cutter. 
Blind-stile boring and mortis- Matcher-head. 


ing machine. 
Buzz-planer. 
Saw-table. 
Circular-saw bench 
Sharpening-machine. 
8aw-gage. 


Wood-turning lathe. 
Blind-wiring machine. 
Miter-machine — 


chine. 
Butting-machine. 


Dovetailing-machine. 


Scroll-saw. Panel-raiser. » 
Band-saw. Blind-slat crimping-machine. | COMO* 
Re sawing machine. Door-clamp. 

Saw-arbor. Koife-grinder. | 


Spoke-lathe. 

Spoke-planer. 

Spoke and axe-handle lathe 
combined. 


Jointing-iron. 
Barrel-machine. 
Clothes-pin machine. 
Match-machine. 
Tub-machine. 


Woof. (Loon.) The weft or filling of cloth, car- 
ried by the shuwéé/e and laid in the shed. Also known 
as the shoot, or tram. 

Wool. 1. The fleece of the sheep. See articles 
following. 

2. Aslag of iron blown by steam into a fibrous 
form. Known as slag-wool, or silicate cotton. See 
page 2198. 

It is used as a clothing for steam-boilers and steam-pipes, to | 


revent los« of heat. A blast of steam, water, or air is fore 
nto the stream of viscous slag as it runs from the furnace, | 


, Slunilar to that of spun-glass. 
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Side-planing and jointing ma- | 


; tion the wool is placed on their teeth. 


WOOLDING. 


Wool-bun’dling Ma-chine’. See Woot- 
PACKER; FLEECE-FOLDER. 

Wool-bur'ring Ma-chine’. A machine for 

icking the burs from wool. <A wool-picker. See 

URRING-MACHINE, Fig. 993. _ 

Wool-clean/er. A machine for cleaning dust, 
burs, and other foreign matters from wool. 

The material is placed in the feed-box, and carried forward 
by the endless apron on one side thereof, to the toothed cylin- 
der at the bottom of the box. It is taken from the cylinder by 
the toothed beaters, and deposited upon the endless apron, by 
which it is carried to a second beating-cylinder, which throws 
it upon an apron by which it is carried to the pressure rolls. 
The sheet is then coiled upon a cylinder, the layers being sepa- 
rated by a cloth, and is retained thereon until fed to the card- 
ing-machine. See also WooL-PickeR, and Fig. 993, page 412. 

Wool is also cleaned by treatment in a chamber with petro- 
leum, or with sulphide of carbon; see Fig. 3378. Also Rob- 
bins’s patent, No. 75,980, March 24, 1868. 

Wool-comb’ing. Said to have been invented 
by Bishop Blaize, who gave the name to St. Blazy, 
a village of Cornwall. He was bishop of Sebastia, 
in Armenia, and was decapitated in the Diocletian 
persecution, in 289. Processions in his honor are 
still celebrated in some parts of England, on the 3d 
of February. 

For early English patents, see Cartwright, 1790 ; 
Wright and Hawksley, 1793; Toplis, 1793. 

Wool-comb'ing Ma-chine’. 

Lister’s (English patent) circular machine is for separating 
the long from the short fibers of the wool. It is specially de- 
signed for long wool. The long fibers are also laid in regular 
order, so that they can be readily spun into yarn.  Lister’s 
apparatus clears the long fibers by drawing them through a 
series of teeth by means of a nipper. A pairof jawa seizes a 
mouthful of wool, and conveys it into a carrier, which, in its 
turn, deposits upon the comb a brush, pressing it down on the 
teeth to a proper depth. Having cleared one end of the staple, 


| it transfera the uncleared end to the rotating comb, from which 


it is extracted by drawing-rollers. The orl, or short portion 
of the wool, is left in the comb, and is removed by another set 
of drawing-rollers. The long, cleared wool is delivered in a 
continuous sliver from the machine at one point, the not! being 
passed away at another. See COMBING-MACHINE. 

Noble's machine is for combing short wool. It separates the 
long fibers from the noi! by means of two circular separating- 
These combs work together, and at the point of junc- 
As they travel apart 
from each other, the fibers are cleared, and each comb presents 
a cleared fringe, which is drawn off in a sliver by drawing- 


‘ rollers; the now being passed away into a receptacle. 


Wool'der. 1. (Nautical.) <A stick used for 
tightly winding a rope round another object, as in 
jishing a spar. <A woolding-stick. The action is 
analogous to serving. 

2. (Rope-making.) One of the handles of the top, 
which occupies the angles of the strands, in layin 
up strands into ropes or ropes into hawsers, an 
which confines the twist, receding before it at the 
rate necessary to give the required hardness of 
twist. 

Wool/ding. Wrapping. As of the yarn in serv- 
ing a rope. A wrapping of hemp or yarn around a 
piston or plunger, acting as a packing. 

A wrapping of rope or cord around a splice, scarf, 


ra sprung mast. 
r= 
g 


Fig. 7346. 


Wool-Cleaning Machine. 


Dryer Jor Wool, ‘ 
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Wool-dry’er. <A machine for removing the Fig. 7348. 
moisture from wool after washing, dyeing, or what 
not. 


Fig. 7347. Fig. 7436 is on the prin- 
JZ aed ddd add ddddddaiadadatiéidése ciple of the centrifugal ma- 


\\ SRE \\ BS ee 


P27 viddaaaadibailidbbdbiii”iwes The foraminous c y linder is 


TOOT] |= GA charged with wool and ro- 

tated; superheated steam is 

| admitted above and ejected 

= by its own pressure toward 

T  & the outlet, assisted by the 

= blast produced by the pe- 

= ripheral fans. The moisture 

in the wool is thus evapo- 

rated and removed. 

Fig. 7347 is on a much | 

larger scale. Adrying-cham- | — a i 

ber is placed bic aigerd be- | SS 
tween a heater and a blower. Z 

Within the chamber isa ver- Wool- Duster. 


ta ry Lefora marine | 5. Picking (also known as moting,i. e. removing motes), or: 
cane are suppo seek kA hs burring ; to remove burs and other impurities. 
livered one at atime by cams Seasecae to prevent felting of the fibers in the subséquent 


er aa ie ye ae Scribbling ; a preliminary carding, to disentangle the 
rs. 
ahi ede tat ber fed da 8. Carding! ; to form the wool into a fleece, slivers, rolls, or 
shite devin y rovings, a8 the case may be. 
7 oe 9. Slubbing ; to join the rovings in lengths. 
W ool-dust’er. <A) 10. Drawing and spinning; to attenuate the rovings and 


estitne f ica]- | give the twist. 
machine for mechanical 11. Spooling ; winding on bobbins. 


ly removing the coarser! 49. caving ; to form cloth. 
impurities from wool. | 18. Fulling; to compact and felt the cloth. 
The wool is fed into an Le pipet ; to mig out a nap. en 
2 . : raring ; to cut the nap to an even length. 
a hjee ne ee igi es 16 Bveenins between hot plutes, to give glossiness. 
i. shing. 
of revolving beaters ; it} For specific list of appliances in the treatment and manufac- 
is received on a grate, — rae erty other fiber, see Curron, FLax, WooL, Hemp,. 
through which the dirt | “The Argali, or Ovis ammon (Linn.), is supposed to be the 
falls. | rogenitor of the stock of the domestic sheep. The steppes of 
Wool-dyed. Cloth Central Asia are its home, and thence it has spread Among 
hose fiber h he ' the bones of quadrupeds found in ancient caves throughout 
whose r fas Deen | Burope, those of the sheep are not noted by Cuvier, Buckland, | 
dyed before weaving. or De la Beche. We read in Pliny, Varro, and Columella of 
Woolen Cloth. : se sag of sheep of gray, brown, russet, black, and golden 
. colors. 
Wool seg cloth from the The spinning of wool was well known in the time of Moses, 
loom is made into broad- | and was practiced among the Egyptians, Phcenicians, Greeks, 
cloth by a succession of | and Romans at early periods of their respective histories. 
rocvesses : — The Romans are believed to have introduced the art into 
P ‘ Britain, and to have hud a wool factory for the supply of the- 
Scoured in soapy | Roman army in Britain, at Winchester. 
water, to remove Sheep are mentioned in an English public document of 712 
grease. in which their price is fixed at one elting The mother o 
Tented, OF} the renowned A the Great was skillful in the spinning of 
stretched on ten-| wool, and instructed her daughters in the art, 
ter-hooks todryin| “My, John Coxetter of Greenham Mills, Newbury, had two 
the open air. Scotch Southdown sheep shorn at his factory, at exactly five 
Dyed, unless it} o'clock in the morning, from the wool of which, after passing 
was wool-dyed be- | its various processes, a complete damson-colored coat was made, 
fore spinning. and worn by Sir John Throckmorton, at a quarter past six in 
: Burled, or freed | the evening, being 2} hours within the time allotted, for a 
Wool- Dryer. from _ irregular) wager of 1,000 guineas. The sheep were roasted age and a 


threads or hairs. rea 
Fulled, to cause the fibers to interlace and become felted | rte Sone ne SPO ear sd 


among each other, strengthening, condensing, and lessening | 
the area of the fabric. 

Traseled ; teasels, or wire brushes, in imitation of them, are 
made to bear forcibly upon the cloth as it passes in front of 
them, raising a nap thereon. 

Sheared ; the nap is reduced to an even length and smooth 
surface by shears, cutter, or fire. 


| 
Wool’en Man‘u-fac’ture. The treatment of | 
wool is according to its staple, long or short, combing 
or carding wool ; producing worsted or woolens. 
The wool of England has always been celebrated ; and even in 
the times of the Romans, a manufacture of woolen cloths was 
established at Winchester, for the use of the emperors. 


The processes, in brief, are about as follows, each being de- 
scribed under its alphabetical y- Biplane = 

1. Sorting, as to fineness, softness, strength, color, cleanness ! : = : 

and weight; by which the various qualities of wool are placed hb aceite: sare A cenponng oie ny ahi ed 

ther to avoid unevenness in the lglg and the fabric. CA rom its inventors name. It has two cylin- 

_ Scouring ; washing in alkaline liquor, to remove swintand | ders of different diameter, the eduction-passage of 

i ge haa by clean water. the smaller cylinder communicating with the steam- 

cing. ee ‘ 
4. Willowing, or deviling ; to loosen out the locks and _ passages of the other ; cle steam being 
bunches. | used in the small cylinder, and made to act expan- 
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WOOL-OILER. 


sively in the large one, the steam being afterward 
condensed in the usual manner. 

Wool-oil'er. (Woolen Manufacture.) A device 
for attachment to the first breaker over the feed- 
apron, and immediately in front of the feed-rolls of | 
the carding-machine. | 

The reservoir contains oil or composition, and, by means of 
a rack and pinion, is traversed back and forth over the wool as 
it enters the card; the oil, passing through 
a tube provided with revolving rocks, is dis- 
tributed upon the wool by a rose-nozzle. 
When the card is stopped, the cocks cease 
to revolve, and the supply is cut off. The 
flow is regulated by an air-tube with a 
stop-cock, which enters near the top of the 
reservoir 

In Fig. 7350, the oil from the reservoirs 
flows into the perforated pipe, and drops | 
into the inner side of the gauze cylinder. The 
wool is carried beneath the cylinder by the 
endless apron, and the oil is pressed into 
the wool by the cylinder. 


Fig. 7350. 
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Wool- Onler. 


Wool-pack'er. A machine for compressing and 
tying Heeces. There are several forms. 


In Fig. 7851, the tie-cords are hitched to the catches at the 
edge of the concave bed, and pass under the wool and through 


2817 


WOOL-WASHING MACHINE. 


Fig. 7351 
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Wool- Packing Table. 


the slots of the apron and holes in the bed beneath. The 
slotted apron is passed over the wool and attached to a treadle- 
lever, by which the wool is compressed, drawing it into the 
concave bed in position to be tied by the cord 

In Fig. 7352, the hinged sides are thrown up and held by cord 
connection to the treadle. The ends are then mutually ad- 


| vanced by strap connection to the drum beneath, which is ro- 


tated by a crank and sustained by a pawl. 

In Fig. 7353, the folded fleece is laid on the packing-head ; 
the two opposite long flaps are turned up, entering the pins of 
one into the holes in the other, the position being sustained by 
clamps. The flaps are then raised, being locked by 
springs on the former. The head is raised by the treadle, the 
fleece tied both ways and then released. See also FLEECE-TYER, 


short 


| Fig. 2020. 


Wool-pick'er. A machine for burring wool. 


Fig. 7364 {s on the principle of the saw-gin. The journal- 
boxes of the roller have a lateral adjustment 80 as to set the 
revolving brushes in such a position as to sweep the edges of 


. Fig. 7852. 


Wool- Press. 


the revolving blades on the cleansing cylinder, and clear them 
of adhering particles of wool The floor is slotted to permit 
the dirt separated from the wool to pass down into the apart- 


Wool-Packing Tuble. 


ment below. See also WOOL-CLEANER ; and BURRING-MACHINE, 


Wool-press. See WOOL-PACKER. 


Wool-sort'ing. In the systematic sorting of 
wool, the bales are opened, spread on a table, and 
sorted according to quality and condition. The 
technical names of the sorts are, pick-locks, prince, 
choice, super, head, dunonright, seconds, fine-abb, 
coarse-abb, livery, short-coarse, breech. These may 
not all be found in the same bale, but occur in the 
various grades and kinds, 


Wool-stock. A heavy wooden hammer, used 
in fulling cloth. 

Wool-ta’ble. See WooL-PAcKER. 

Wool-wash/ing Ma-chine’. A machine for 
cleansing fleece-wool in the factory. 


McNaught’s machine (United States patent, April 27, 1868) 
has a series of rakes for traversing the wool along the cistern 
toan inclined plane, up which it is moved by a cradle g, and 
delivered to a series of rollers, which convey it to the squeezers 
#t. The cradle g has a four-motioned action. down, forward, 
upward, and return; the teeth on its Jower side catching the 
wool and drawing it up the incline. 

In Clark's machine, 1855, the wool is conveyed into and out 
of the trough by endless aprons, and parsed through the trough 
between two other endless sprona, under one of which is a bed 
of rollers, and over the upper of which a series of vertical 
beaters or stampers {is arranged, one above each roller. These 
stampers are successively operated by a revolving shaft havin 
thereon a set of lifters, spirally arranged. An inclined she 
under the rollers carries off the dirt as it ia washed from the 
woolinto an adjoining compartment, preventing its falling 
upon the lower portion of the lower apron. Provision is alxo 
made for picking the wool as discharged, by means of a revolv- 


WOOL-WORKING. 


Fig 7354. 


Wool- Picking Machine. 
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WORM. 


on the oscillating cylinder ; the latter works above a 

concave in the tank, and advances the wool toward the dis- 
charge end, where it is caught by a revolving picker and trans- 
ferred by a belt to the squeeze rolls, which deliver it. Other 
wool-washers are like centrifugal machines, or resemble some 
of the numerous forms of washing-machines. 


Wool-work’ing. See WooLen 
TURE. 

Wootz. A very superior quality of steel, made 
in the East Indies, and imported into America and 
Europe for superior edge-tools. It is used in the 
manufacture of the celebrated sword-blades of the 
East. Professor Faraday attributed its excellence to 
the presence of a small quantity of aluminium. 

A more recent analysis by Rammelsberg gives in 
the 100 parts, carbon, 0.867 ; silicon, 0.136 ; phos- 

horus, 0.009; sulphur, 0.002; no aluminium. 
Samples probably differ. The specific gravity of 
Rammelsberg’s specimen was 7.822. 

W ootz is believed to be made by a process direct 
from the ore. See STEEL. 

Wor'dle. One of the pivoted cams in a draw- 
head, which form the throat of a die, and which are 
capable of simultaneous adjustment toward or from 
each other, to regulate the size of the throat through 
which the tube or wire is drawn. The draw-head 


MANUFAC- 


ing cylinder, with radially advancing and receding teeth in| jie, thus formed, may be considered equivalent to 


conjunction with a set of stationary teeth. 
In Murkland’s machine, the wool is fed from an apron be- 
tween a toothed roll and a concave, and caught by the spikes 
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an adjustable draw-plate or triplet. 
Wordles are used in drawing wire and lead-pipe. 
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Wool -Washing Machine. 


Work. (Mining.) Ores before they are cleaned 
or dressed, 

Work-box. A case to hold sewing, Is of 
thread, and other accessories of a lady’s work-table. 

Work’er. One of a pairof small cane cylinders, 
called urchins, which are arranged around the large 
card-drum of the carding-machine. The worker is 
larger than its fellow-urchin, the cleaner. The for- 
mer takes the fiber from the large card-cylinder, 
parts with it to the 
cleaner, and the lat- 
ter returns it to the 
card-cylinder. See 
CARDING-MACHINE. 

Work-hold’er. 
A device for holding 
work while being 
sewed. That illus- 
trated is clamped to 
a table. The upper 
part consists of a fixed and a movable hemisphere, 
which act as jaws to hold the work, the upper one 
being raised or lowered by a screw 
beneath. 

Work’ing-bar’rel. (Mining.) 
The pump-barrel, in which the pis- 
ton works. 

Work'ing-beam. The oscillat- 


ing-beam, at one end of which is the —_— 


vertical piston-rod, and at the other 


the pitman or pump-rod. See CorNIsH ENGINE, 
Fig. 1467, b; PUMPING-ENGINE, Plate XLIV. 

ork-roll/er. (Knilling-machine.) A weighted 
roller which automatically winds up the work as 
performed. (Not used in hose and other small 
work.) 

Worm. 1. (Ordnance.) An implement for with- 
drawing the cartridge from a cannon, when it is not 
desired to fire the charge. 

It consists of two branches of iron or steel twisted in reverse 
directions, and attached to a staff. They are made of two sizes, 
one for field-guns and the other for siege and garrison guns. 
2. (Fire-arms.) A spiral wire on the end of the 
ramrod, for withdrawing a charge. A wad-hook. 

3. The thread on the shaft or core of a screw. 

4. (Still.) A spiral Ly in a condenser ; a con- 
tinuation of the neck or beak. 3 

5. The spiral of a cork-screw. 

6. A sharp-pointed spiral tool, used for boring 
soft rock ; that which is too hard to be pierced by 
the auger, but not hard enough to require the 
jumper. 

Fig. 7357. 
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Working-Beam of Cornish Pumping-Engine. 


WORM-GEAR. 


Fig. 7358. 
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Worm-Gear. 


Worm-gear. (Afachinery.) A combination con- 
sisting of an endless screw and spirally toothed 
wheel; used for transmitting rotary motion from 
one shaft to another, placed at right angles to it. 

Worm ing. 1. (Nautical.) a. Filling up the cont- 
lines, or vacant spaces between the strands of the 
rope, with spun-yarn or small rope, in order to 
strengthen it and render the surface smooth for par- 
celing or serving. 

b. Link-worming is by means of chains inserted in 
the interstices of the strands. 

2. The turning of the thread on the barrel of a 
wood-screw. 

Worm ’ing-pot. (Potiery.) A pot for the ornamen- 
tation of pottery in the lathe, by the exudation of 
color upon the ware as it rotates. The worming-pot has 
three compartments which have quill-tubes emitting 
the colors at one orifice, so ae to give parallel stripes. 
Curious serpentine ornaments are thus made. 

Worm-safe. An apparatus to enable the specific 
gravity of spirits to be ascertained, as they flow from 
the still, without withdrawing any portion thereof. 

The nose-pipe of the worm-tub enters a glass-globe, from 
the bottom of which the discharge-pipe descends vertically. 
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This has a stop-cock and an upward branch-pipe, surmounted 
with a glass-cylinder, which, when the stop-cock is opened, be- 
comes filled with spirit, and which receives a hydrometer. The 
cock mechanism is so arranged that only sufficient to fill the 
cylinder can be drawn at one time. 

Worm-wheel. (Machinery.) A wheel which 
gears with an endless screw or worm, either receiving | 
or imparting motion. 
See also WORM-GEAR. 


Fig. 7359. 


By this means a powerful 
effect with a diminished rate 
2 of motion is communicated 
from one revolving shaft to 
another by the action of the 
worm or spiral upon the 


Wormm- Safe. Worm - Wheel. 


spur-wheel. It isa motion common in measuring and calcu- 
lating instruments, meters, and odometers, a revolution of the 
worm-wheel moving the spur-wheel to the extent of one cog. 


Wors'ted-ma-chin’er-y. Machinery for the 
manufacture of combing or long-stapled wool, as dis- 
tinguished from ordinary woolen-machinery (which | 
see), which works staple of the ordinary length, and 
in which the felting quality is much more developed 
(see FeLttnc). The breeds of sheep yielding the two | 


| from the Anglo-Saxon reajian, to pull. 


WORSTED-MACHINERY. 


are different. The Leicester may be considered the 
type of one and the Mcrino of the other, though the 
distinct processes are older than the former name, as 
a variety, and possibly older than that of the latter 
kind, which originated in Spain. See MERtNo. 


Examined under the microscope, short wool presents the 
appearance of being serrated and imbricated. In & fiber of 
merino wool an inch in length, there may be 2,400 of these 
serrations; in one of Sazony, 5700; in Southdown, 2,080; 
in Leicester, only 1,860. In long wool these saw-like cusps, or 
points, are less developed ; indeed, in some sorts they are nearly 
altogether wanting. For the production of woolen cloth that 
wool is most suitable which possesses the greatest number of 
these serrations, because it is by means of these that the /felti 
process, which is the essence of such cloth, is accomplish 
On the other hand, in worsted fabrics this felting operation is 
avoided, or takes place only to a very limited extent. The 
fibers are drawn and spread out separately and evenly, by means 
of the comb, which, in all its forma, aims at disjointing each 
separate lock or ringlet of wool, and arranging the fibers longi- 
tudinally. See Comp, 2, page 697. 

The wool, being sorted, is next washed. Iron tanks, full of 
soap and water, are kept by steam constantly at a high temper- 
ature. Into these the wool is thrown, and repeatedly drawn 
through the liquid by iron rakes, which, moved by machinery 
above, expose it completely to the action of the detergent mix- 
ture. The water is then squeezed out by passing the wool be- 
tween rollers heavily weighted, and the drying process is com- 
pleted by quickly revolving fans, or drawing the atmosphere 
through it. 

The white and clean wool is then run through screw-gills, or 
revolving leather straps armed with fine iron teeth. It is thus 
made ready for combing. This separates the fibers and lays 
them parallel. It is analogous to the carding of short wool 
(carduns, a thistle); a teazle was first employed, now iron 
wire. (See CaARpING-macaine.) The operation of combing also 
removes the shorter fibers which are found even with long 
wool; these are bits, nibs, notls, according to the custom of a 
country or district. The process was formerly done by hand, 
and is shown at Fig. 1896, page 697. It was necessary that the 
combs sbould be heated, and for this purpose they were. placed 
in an earthenware stove, or potas it was called, which was 
kept at a high temperature by burning charcoal in it. The 
wool was oiled to render it more pliable. 

In the combing-machine, the wool is passed under the action 
of the long thin spikes of the comb; the locks of wool are drawn 


| out in perfectly parallel lines, each fiber laid smoothly and the 


noil passed over into its appointed receptacle. 

The wool, thus combed, is made up into balls called tops, 
a sort of round Aeads. It is now prepared for spinning by 
passing the slivers or ribbons of combed wool between a series 
of pairs of rollers, moving with regulated and gradually in- 
creasing degrees of velocity, and brought, with corresponding 
gradations, closer to each other, thus diminishing the space be- 
tween them through which the wool has to move. The result 
is to draw out the fibers more completely. This is repeated 
from six to ten times. The strips of slightly cohering wool 


thus gain length at the expense of thickness, and are called 
_rovings; the word is probably cognate with the sailor’s reefing, 
The bobbins on which 


Wort - Condenser. 
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Apparatus for Brewing Malt- Liquor. 


these rovings are wound, while revolving, impart a slight 
amount of twisting to the wool, and a sort of light woolen rope 
is produced with the smallest possible amount of strain. It is 
immediately from these rovings that yarn — literally, pr d 
woo! (Anglo-Saxon, gyrnan, to make ready ) — is 1 sl ig 
The yarn varies according to the quality of the wool from 
which it is produced, and according to the fineness of thread to 
which it is spun. In what is called the fly-frame, for ee 
long wool, the spindles have a velocity of 2,500 revolutions per 
minute. In the cop-frame they attain the speed of 6,000 per 
minute, or 100 revolutions per second. The tenuity of the 
yarn is indicated by the number, which represents how many 


s 


Fig. 7362. 
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Beer- Cooler. 


skeins or Aanks go into a pound. (See Hing.) Thus, 40s. 
yaro means that in one pound weight there are forty hanks, 
each measuring 560 yards. The worsted yarn thus produced 
is used almost entirely for-weft. 

Wort. An infusion of malt. The sweet wort is 
the first infusion, and is made with one portion 
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WORT-REFRIGERATOR. 


water at 140° to 160° Fah., and a second portion at 
194°, producing about 167°. A second and a third 
mash at a higher temperature dissolve other soluble 

rtions of the malt. When fermented, the wort 

comes beer ; or wash for distillation. 

Wort-con-dens/er. One for condensing the 
vapor which rises from the wort in the process of 
boiling. 

In Fig. 7360, the vapor from the boiling wort is eondensed in 
A ica tanace and returned to the wort before fermenta- 

n. 

In Fig. 7361, the steam rising from the brewing-boiler duri 
the process of brewing is used for the purpose of heating aise § 
preparing the wort for the succeeding bre - 


Wort-cool’er. Usually a shallow vat of lar 
area, in which the infusion of malt is placed to cool. 


Various Lope have been invented to expedite the process 
and economize room. 

In Fig. 1362, the wort is cooled by dribbling or trickling over 
the outside of a conduit or receptacle of ice-water. The ice- 
water descends in tube A and rises in the successive ehambers 
D' D2, etc., flowing outat D The wort trickles over the outside 
of the column, meeting at first the chambers which are about to- 
pe with their sped warmed water contents, and reachin 

, last the coldest body of water. See also Fig.631, page 264 ; 
| “— 2966 - 2968, page 1326. 
n another form, the beer flowing over the bottom of troughs,, 
which are kept cool by water flowing under them in an oppo- 
_ Site direction, is agitated by paddles, which cause all the par- 
_ ticles to come in contact with the cooling surface. See also. 
W ORT-REFRIGERATOR. 


Fig. 7368. 
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Wort-fil'ter. One for extracting the clear liquor 
from the boiled mash. 


Fig 7363 shows the application of a partial vacuum in the 
sub-compartment of a mash-tub, to cause the wort to accumu- 
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Wort-Refrigerator. 


late more quickly, and to cause its extraction more thoroughly 
out of the mash 


Wort-re-frig’er-a-tor. An apparatus for cool- 
ing wort after boiling with hops and previous to fer- 
mentation, in the manufacture of beer. 


It is desirable that this process should be effected as soon as 
possible, in order to preserve the flavor of the liquor, and pre- 
vent it from turning sour: and for this purpose it is ordinarily 
run into shallow vats of large extent, where it remains until its 
temperature falls to 55° or 60° Fah. 

The refrigerator, Fig. 7354, is designed to prevent the for- 
mation of sediment and the escape of the aroma, and to avoid 
loss by evaporation. It consists of a number of long boxes 
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laced side by side, or otherwise if convenient, each hav- 

g @ flow and return passage for the water by which it is 
cooled, and is provided with copper tubes through which the 
wort passes. 

The hollow covers at the ends of the boxes afford communi- 
eation for the wort, between one tier of tubes and another, each 
oon being thus complete in itself, and forming a unit of the 
whole. 

By removing the covers a cleaning-brush may be passed 
through the tubes. a, cold-water inlet; b, water-outlet; c, 
wort-inlet ; 7, wort-outlet ; ¢, water-regulator; /, thermouieter ; 
f drain-cock ; 4, sample-cock ; 1, steam-pipe ; &, wort-suction ; 

, cabe-brush. 


Wo'ven Pa'per. 
ribbed, like laid paper. 

Wrain-bolt. (Shipbuilding.) A ring-bolt with 
several forelock holes, used in setting the planks ; 
that is, straining them to their places. 

Wreath. The guilloche, or wreathed chain, like 
the modern curb, is seen on ancient marble columns 
and in the Herculanean paintings. It is possibly 
referred to in Exodus and the Book of Kings, in 
temple decorations. 

reck/ing-car. One carrying devices for re- 
moving obstructions from the track, such as wrecked 
cars or locomotives, fallen rocks or trees. 


In Fig. 7965, the crabs fasten the car in its position on the 
track. The boom is stepped into the mast, and moved by 
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tackle which connects their respective upper ends. The mast 
is stepped in the car-platform, and braces by framing and stay- 
rods. 


Wreck’ing-pump. A steam-pump specially de- 
signed for pumping the water out of bilged or 
sunken vessels, in order to raise them. The suction 
and discharge pipes are of great capacity in pro- 
portion to the size of the machine, and the valve- 
passages and valves of the water-cylinders are large, 
enabling the pump to work up to high speeds when 
necessary. 

See STEAM-PUMP ; CENTRIFUGAL Pump; and, for 
varieties, see list under Pump, page 1827. 

Wrench. A bar having jaws adapted to catch 
upon the head of a bolt or upon a nut to turn it, or 
to hold the latter from turning in some cases when 
the bolt is being rotated. 

Some wrenches have a variety of jaws to suit different sizes of 
nuts and bolts. 

The monkey-wrench, which has an adjustable inner jaw, & 
the best form of the wrench, and many patents have been 

raps ed and improved forms of the tool. See Fig. 

Seo also Prre-wnencn, Figs, 8735 - 8788, page 1711. 

Figs. 7866 - 7368 ahow several forms of wrenches, for various 
purposes and adapted to different situations. 


In the self-adjusting wrenches and pipe-tongs (Fig. 7860), the 
curved inner faces of the jaws are serrated ; various sizen of 
pipes may be firmly ped by opening the jaws toa greater 
or less extent and inserting the pipe to a proper distance 
within the opening, one hand being employed to compress the 
handle of the movable jaw, and the other to operate that of 


Fig. 7369. 
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the fixed jaw, which acts as a lever when the implement is used 
as a wrench. 

a (Fig. 7370), self-acting spanner. 6, tube-wrench. 

c, oblique-jaw spanner. 

See under the following heads : — 


Bedstead-wrench. Monkey-wrench. 
Breech-wrench. Nut-wrench. rr P 
Carriage-wrench. Pipe-wrench. Wrinkling-Machine. 
Claw-wreneh. Ratchet-wrench. ; ; 
Cramp-wrench. Screw-wrench. tached. The wrist and so much of the radius of the 
7 panehbanies preunery wheel constitute a crank. 
jiagonal wrench. - : . P 
Double-headed wrench. Tap-wrench. 2. The pin of a crank to which the 
Hook-wrench., Wrench-hammer. pitman is attached, as in the cut. 
Key-screw wrench. Wrest. Wrist-link. A link with con- 
Wrench-ham’mer. A hammer having a mov- | nected buttons for the wristband 
able member to form a spanner. ‘ or cuff. 


, Fig. 7373. 


Wrest. 1. A tuming-instrument, such as a 
wrench, tuning-key, bedstead-key, spanner, ete. 

2. (Hydraulics.) The partition in a water-wheel 
by which the form of the buckets is determined. 

Wrest-pin. (JJusic.) A pin around which a 
piano-string is wound, and by turning which it is 
tightened or loosened as the case may be. 

Wrest-plank. (Music.) The part of the string- 
frame of a piano into which the wrest-pins are in- 
sertecl. 

Wring/er. See WRINGING-MACHINE. Harvester Pitman - Connection. 

Wring/ing-ma-chine’. A machine for pressing : 
or otherwise draining the water from cloth or| Wrist-pin. A pin passing through the axis of a 
clothes. wrist-connection. 

Bullman’s washing and wringing machine (English patent,| In Fig. 7374, the wrist-pin is a truncate, conical, tubular 
about 1828) had a pair of rollers, of which the lower one was , piece attached to the crank-wheel by a bolt. The head of the 
turned by acrank, and the clothes passed between the two. 
The inventor of over forty years since very justly remarks that 
the ordinary wringing injures fine apparel ; it is but very lately 
that the implement has been fairly introduced and then ap- 
peared as a novelty. 


The vulcanized rubber for an elastic non-absorbing surface 
was the great need of the Bullman rollers. oo = | #44 \VASNAAeeee 
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Whiteley’s Wrist-Pin and Pitman- Head. 


pitman-rod is bored to fit this piece, and may be adjusted there- 
on to take up lost motion. The nut in contact with the head 
is recessed to form an annular oil-space. 

Wrist-pin Turn’er. <A machine for turning 
wrist-pins while remaining in their places in loco- 
motives or other engines; or the turning of journals 
on the end of a shaft. The machine can be applied 
for dressing and turning the pins when worn, or re- 

SS 3 uiring renewing, without the necessity of removing 
Palmer's Combined Wringer and Mangle. them from the engine. 
Writ/ing-case. A portable writing-desk or port- 

Wrink'ling-ma-chine’. (Zeather.) One to | folio. 
wrinkle transversely the upper leathers of boots and| Writ/ing-desk. The writing-case, or scrinia, of 
shoes (Stimpson’s patent). the Romans was a place to hold the tablets, reed- 

Wrist. 1. A stud or pin projecting from a wheel, | pens, and styles. sually a square or cylindrical 
and to which a pitman or connecting-rod is at- | box. 
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WRITING-FRAME. 


Figs. 7875, 7876, show the Wooton desk, made at Indianapolis, 
in its open and closed positions. The front portions opening 
to right and left have file boxes and shelves. The writing- 
table lets down, exposing a number of drawers, shelves, and 

igeon-holes. Book-cases and drawers are below. It is a neat, 
handsome: and cowpact affair. 


Fig. 7875. 


Fig. 7376 
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( Open.) ( Closed.) 
The ‘*Wooton*’ Cabinet-Secretary. 


Stiles’s combination-desk is a Philadelphia invention. 
specially adapted for reading-rooms, and shuts up closely when 
out of use. When displayed, it has two writing-desks; the 
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tion of the disk brings it to the stopping-place, at which an im- 
pulse is given to the vertical corresponding plunger. Each 
selected letter is brought to the same spot, being arrested by 
engagement with a depression in the stationary ring. 

After an impression of a letter is delivered, the paper-frame 
is moved along oue space, so that the next selected letter is 
impressed in proper succession. When the end of the line is 
reached, the paper-frame is fed upward, at right angles to its 
former motion, so as to open up a new space for another line of 
characters. The frame is also moved back in its former path 80 
as to bring the initial point of the new line opposite to the 
opening at which the letters are presented. See PRINTING FOR 
Tas BLIND, pages 1794, 1795. 

|; Gall's apparatus, for enabling the blind to write, consisted of 
' @ frame on which the paper war placed, a cover with bars to 
guide the lines, which are written from the bottom upward, 
and of smal) stamps with the letters formed of common pins, 
which are pricked through the paper and read on the opposite 


side. 
See United States patents, Nos. 


62,206, 62,156, 71,084, 
16/164, 125,024, 121,026. 
132/370, 


Writ/ing-ink. This does not properly belong to 
our class of subjects, but we may spare room to 
state that 


Tt is | Good ink is made of a solution of per-tannate of iron. This 
| salt is obtained by bringing s solution of tannin in contact 


with salts of the sesquioxide of iron, which yields a deep bluish- 


doors afford hooks for paper-files ; cupboards and drawers hold | black precipitate. 


archives, books, magazines. 


Writ/ing-frame. Writing-frames for the blind 
consist of a frame in which a sheet of paper may be 
placed, and a horizontal straight-edge, which forms 
a guide for the hand in making a row of letters. The 
line being completed, the straight-edge is lowered 
one notch, and forms a guide for the next line, and 
sO On. 


The writing-frame adapted for the punctured alphabet of - 


Louis Brailie has a frame of the same character, but the brass- 
guide bas two rows of oblong spaces, in each of which is punc- 
tured the system of dots, which represents a letter. The space 
is capable of holding six dots at such distances as to be readily 


Fig. 137 7. 


Printing- Apparatus for the Blind. 


distinguished by the touch, and the letters are expressed by the 
number and position of these dots in the parallelogram : — 


° °o oo co ° oo oo ° o ° 
° ° ° i? co i? oo 

oO °o ° co 

a »db c d e f g k oO t y 


The above are a few of the characters of Braille’s alphabet, 
and the number of possible combinations is abundantly suffi- 
cient for the alphabet, punctuation-marka, accented letters, 
numerals, etc. 

The advantage of Braille’s svatem is that while ft may be 
written with tolerable apeed, it may be read by the blind, which 
is an important feature. 

Johnston’s printing-apparatus for the blind (February 19, 
1867) is a machine for enabling a blind person to impress 


charactera in rows and lines so as to be read by the sense of 


touch. The disk has a circular series of vertical plungers with 
raised letters on their lower ends to imprint the paper, which 
is properly fed beneath. 
vertical plungers are horizontally moving plungers whose ra 

letters are exposed on the periphery to the touch of the opera- 
tor. The letter being selected is pressed inward, and the rota- 


Corresponding with the series of 


Common writing-ink is made by adding to a clear infusion 
of nutgails a solution of protosulphate of iron (green cop- 
peras). Mucilage is added to thicken and to prevent settling. 
This being a tannate of the protoxide js pale at first, but absorbs 
ied and becomes a tannate of the sesquioxide, becoming 

lack. 

Oil of cloves or creosote will prevent molding. 

Infusion of galls will restore faded writing. 

The Scottish Society of Arts indorses the following to make a 

' gallon of ink : — 


| Powdered nutgalls........0sseecseseeeceees 12 ounces. 

Sulphate of indigo ..........ceceee rece eeee 8 ounces. 

| OPPeras ......- ce cee ceeeeces ehueames ees 8 ounces. 
| Cloves ....-...00secccess ew eeesced wes ooee- Zorg ounces. 

Gum arabic ...........0 cece ceeeoes rere . 4 ounces. 
Writ/ing-ma-chine’. See TYPE- WRITER ; 

TYPOGRAPHER. 

Writ'ing-pa’per. See Paper, table, page 1610. 


Writ'ing-tel/e-graph. One which sends auto- 
graphic messages. 
In one, a roller is covered with a ribbon of 
tin-foil, on which the message is written with 
a non-conducting varnish, and the roller {s 
caused to revolve at the same time, having a 
slow endwise motion by means of a screw. A 
similar roller at the other end of the line is 
covered with a paper prepared with a solution 
which is effected by the electric action ; this roller has a motion 
similar to the former. As the rollers rotate, a stylus in contact 
with each makes a spiral Ime around them. Where the stylus 
on roller @ comes in contact with the tin-foil, the current is 
transmitted, and the effect is to make a mark on roller 5. 
Where the stylus on roller @ crosses the insulating ink, no cur- 
rent is transmitted, and a white mark of corresponding size 
and position appears on the prepared paper of roller 6. The re- 
sult when the paper is unrolled is a paper ruled all over except 
| at the pointe where the lines of the message occur, these being 
| white. See AUTOGRAPHIC TELEGRAPH. 


| ‘Wrought. A term used by masons and carpen- 


_ ters in contradistinction to rough. 


The dressing of stone is done by the pick, stone-hammer, 


o | Mallet, and chisel. 
| Phe dressing of boards, by planer, etc. In this, the terms are 
| expressive of the kind of work, as, 


Wrought and framed. 

Wrought, beaded, and framed. 

Wrought, two sides and framed. 

Wrought, framed, and rabbeted. 

Wrought, framed, rabbeted, and beaded. 

ete. , etc. 

‘Wrought-ir/on Fur’nace. See PUDDLING-FUR- 
NACE. 

Wrought-ir’on Pipe. See TuBE. 

Wye. AYorcrotch. Used in many ways as a 
temporary shore or brace. Also a name applied to a 
stem or pipe with branches, as a stand-pipe or de- 
livery-pipe with two issues from its summit. 

Wynd. A truck or low carriage. 


XEBEC. 


2824 


XYSTUS. 


DS 


Xe'bec. (Vessel.) A small three-masted vessel 
with lateen sails, used for coasting voyages in the 
Mediterranean and on the ocean-coasts of Spain and 
Portugal. 

Xy-log'lo-dine. An explosive compound in- 
vented by Carl Dittmar of Charlottenburg, Prussia. 


It is a fluid of milky, reddish, or white color, of a consistency 
warying from that of ordinary sirup to thick broth, and is in- 
tended to be mixed with cellulose or other porous substance to 
form duain, though it may be used singly. 

It is composed of nitric and sulphuric acids, and either gly- 
cerine-starch, glycerine-cellulose, glycerine-munnite, glycerine- 
benzole, or analogous substance. 

In its preparation commercial sulphuric acid is boiled with 
pulverized charcoal until it is freed from nitrogen and attains 
the density of 67° B. 1) parts of this, or 1 part of the purified 
acid and } part of fuming sulphuric acid, are mixed with 1] part 
of thoroughly purified nitric acid, specific gravity 48° to 50° B., 
and the mixture ia allowed to stand in a close vessel for from 
eight to fourteen days, during which time it is subjected to 
blasts of hot dry air, for the purpose of freeing it from 
nitrogen. 

Glycerine-starch is prepared by roasting starch on iron plates 
until i¢ turns reddish or yellowish brown, and mixing it with 
glycerine of 30° B. or upward, free from fatty acids, lime, and 
chlorine. 

Glycerine-cellulose is prepared by treating sawdust, preferably 
from soft wood, with dilute acid, as hydrochloric, boiling i¢ with 
an alkali, and afterward drying, pulverizing, and roasting until 
it turns of a yellowish brown color; it is then mixed with an- 
hydrous glycerine. 

Glycerine-mannite is prepared by thoroughly drying and 
pulverizing mannite, and mixing it with anbydrous glycerine 
of 3u° B. 

Glycerine-benzole is prepared by mixing benzole, or benzole- 
toluole, with anhydrous glycerine of 30° B. 

Either of the above, or other suituble substance, analogously 
prepared, is mixed with the acid mixture above described, in 
the proportion of about 1 part to 8 or 10 of the acids, and the 
con: pound treated to a bath of pure water, or placed in an jron 
or leaden vessel, when the acids separate from the nitrated 
compounds; the former being drawn otf may be made service- 
able fur other purposes. 

The nitrated substances freed from acid are placed in a bath 
of soda-lye and stirred until they imparta blue color to red- 
dened test-paper. 

They are again washed in pure water, and then rendered 
anhydrous by being placed in flat chambers and dried with 
sulphuric acid and chloride of calcium, at a temperature not 
excecding 50° C. 

A simple apparatus, consisting of a tank, with chambers or 
worms, aud provided with suitable connecting-pipes, has been 
couitiies by the inventor, for mixing and cvoling the com- 
pound. 

Dittmar’s patent, for dualin, January 18, 1870, embraces 


a 


** cellulose, nitro-cellulose, nitro-starch, nitro-mannite, and 
nitro-glycerine, mixed in various combinations, depending on 
the degree of strength which it is desired the powder should 
possess in adapting its use to various purposes.’”’, See DuaLin. 


Xy'lo-graph. 1. A Woop-encRAvING (which 
see). 

2. Specifically, a mode of printing or graining 
from the natural surface of the wood. 


A piece of wood is selected of fine quailty, having the pattern 
of grain desired. The surface is treated chemically toopen the 
pores. After it is dry the surface is painted and a sized sheet 
of paper laid over the board, and both run together between 
rollers in the manner of agape © The paint ts 
then transferred to the board, the differences in the absorbent 
qualities of the board determining the depth of color. The 
paper js laid face downward on the article to be ornamented, 
and rubbed on the back with a soft pad to transfer the impres- 
sion. 


Xy-loid'ine. Another name for XYLOGLODINE 
(which see). 

Cotton or other woody fiber treated with sulphuric 
and nitric acids. See GuUN-COTTON ; also, Spill's 
patents, Nos. 91,377 and 101,175. 


Xy'lo-phone. See HARMONICON ; WooD-HAR- 
MONICON. 

Xy'lo-py-rog’/ra-phy. Sometimes called poker- 
painting. 


When a hot iron is applied tothe surface of the wood, it 
chars or scorches the woud wherever it touches; and if the 
operator possesses artistic taste, he can so manage these charred 
lines as to give them a pictorial arrangement. There were 
kone specimens of this kind in the Great Exhibition, which 
displayed surprising skill, especially where the surface was 
charred all over, and then scraped to produce the picture, as 
in mezzotint. 

Copies from Landseer’s pictures, and other subjects, have 
been thus produced with much boldness of effect. The pro- 
duction of designs by pressure depends upon a singular cir- 
cumstance. If wood be pressed by suitabie instruments, it 
does not recover its original evenness of surface until it has 
been steeped in water. The artist produces a sort of design on 
wood, by strong pressure in particular parts; he planes down 
the protuberant portions, and then souke the whole in water ; 
this brings up the pressed, or hardened lines, which thereafter 
stand up af a sort of bas-relief. It is impossible, however, to 
produce such effectual results by this as by the charring pro- 
cess. 


Xys'ter. A surgeon's bone-scraping instrument. 


Xys'tus. A long piazza or walk, covered or un- 
covered. 


YACHT. 


Yacht. A decked pleasure-vessel. 

There are about 1,300 yachts in Great Britain, 
averaging 30 tons. The rigs are varions, and many 
American and European yachts now have steam- 
power as an accessory, or for use during calms, 


The name yacht firat occurs in English naval records, 1660. 
The thalamegus of the ancients. 


Yan‘kee Gang. An arrangement in a saw- 
mill (Canada) adapted for logs of 21 inches diameter 
and under. It consists of two sets of gang-saws, 
having parallel ways in the immediate vicinity of 
each other. One is the slabbing-gang, and reduces 
the log to a balk and slab-boards. The balk is then 
shifted to the stock-yang, which rips it into lumber. 

See SLABBING-GANG ; STOCK-GANG. 

Yard. 1. (Nautical.) A spar slung from a mast 
and serving to extend a sail. 


Square «ails on yards are shown in the paintings of Eléythya, 
and elsewhere in Egypt. 

Yards are either square, lateen, or lug-sail. Yards for square 
eails are suapended across the mast at right angles, and are of 
a cylindrical form, tapering from the middle, which is termed 
the slings, toward the extremities, which are called the yard- 
arms. At the slings is the place of the given diameter. The 
distance between the slings and the yard-arms on each side is 
quartered, the divisions being distinguished as the first, second, 
and third quarters, and yard-arms. 

They are connected with the maat by a truss, or parral, which 
slips up and down the mast, at the slings or midlength. 

A yard is named from the mast to which it is attached, and 
its position thereon, as fore or maim yard, fore, main, or 
mizzen topsail yard, topgallant, or royal yard, ete. The jack- 
stay runs along the upper edye of the yard, and has a rod, or 
perforations, to which the sail is bent. Beneath the yard are 
Stirrups, by which the horse, or foot-rope, {a suspended. 

The lower yard on the mizzen-mast js called a cross-yack 
yard ; it is occasionally carried by a cutter for using a square 
gail when running before the wind. 

A spritsail-yard is a apar sometimes carried by vessels, cross- 
ing below the bowsprit, a short distance abaft the dolphmn- 
striker. It ia used for securing the rigging of the jib-boom 
and flying jib-boom. 

Studdingsail-yards are slung from the studdingsail-booms, 
and from the fore and main topgallant yard-arms. 

The ring-tail yard is slung from the peak. 

The sails bent on to yards are known as square, lug, lateen, 
and setice snila. See Sat. . 

The lug-sail yard is slung at about § of its length from the 

ak 


peak. 

-£ settee is intermediate in this respect between a /ug-sail and 
a ten. 

A lateren-yard is slung ata point about } of its length from 
the peak, and assumes an angie of about 45°. 

A yard is 

Sioung : that is, raised and secured by ite truss, or parral. 

Struck; unfastened and lowered. 

Trimmed ; adjusted to the stute of the wind, or for parade 
occasions brought to a position exactly athwartzhips. 

The main-yard of a first-rate is about 100 feet long and 2 feet 
in diameter at the slings. 


2. A measure of length, equal to three feet, into 
which it is divided ; for the yard is the unit, and 1s 
equal to yar‘rra parts of the length of a second's 
baal vibrating in vacuo in the latitude of Lon- 
on at the level of the sea in a temperature of 60° 

ah. 

Yard-tack’le. (Nautical.) A threefold tackle 
depending from the end of a lower yard-arm, for 
lifting boats and other weights. 

Yarn. Thread prepared for weaving. 

1. Cotton yarn is numbered according to the num- 
ber of hanks contained in a pound of 7,000 grains. 
Each hank or skein measures 840 yards. 

At the great exhibition of industry, London, 1858, Mr. Houlds- 
worth of Manchester exhibited cotton yarn Nos. 100 to 2,150. 

No. 100 single cotton yarn weighs 70 grains. 

No. 500 single cotton yarn weighs 14 grains. 

No. 700 single cotton yarn weighs 10 grains. 


One pound weight of No. 2,150 extends upwards of 1,000 miles 
in length. 


Houldsworth is said to have attained a fineness represented 
by No 10,000, one pound of which would extend 4,/70 miles. 
This is marvelous. 

Yarn is made into hanks on a reel 4} feet in circumference, 
80 revolutions of which make a lay of 120 yards; 7 lays to a 
hank of 840 yards. 

Previous to the Invention of the mule, the limit of fineness 
ordinarily reached in England was No 200. The natives of 
India reached from Nos. 300 to 400. As appears by the above 
figures, the mude has revolutionized this matter, leaving all 
mere hand skill far in the rear. 


2. Worsted yarn has 560 yards to the skcin. 

Woolen yarn has 1,600 yards to the skein or riz. 

3. Linen yarn is wound upon reels, and made up 
into leas, hanks, and bund/es. 


The reels differ {n size, being respectively 2} and 14 yards 


round. 
120 threads of 2) yards = 390 yards = 1 lea. 
10 leas = 3.000 varda = I Aank. 
20 hanks = 60,00 yards = 1 bundle. 


8 bundles 
Of the smaller reel: — 
100 threads of 1} yards = 


180,000 yards = 1 bunch. 
150) vards i lea. 

10) leas 1,500 yards h hanks. 

hanks 60,000 yards = 1 bundle. 


The fineness of linen yarn is reckoned by the number of leas, 
of 300 yards to the pound (cotton, it will be recollected, is 
reckoned by the number of Aanks, of 840 yards to the pound), 
so that 25 or 400 leas represent that those rather extreme 
numbers have that number of deus in the pound weight; 7,500 
yards and 120,000 yards, respectively, in length of thread. 

Another mode of reckoning the grade of a linen yarn {s by 
the weight of the bundle of 60,000 yards. Thus, a bundle of 

25 leas to the 
Fig. 7878. pound weighs 8 Fig. 7879. 
pounds; a bundle 
of 100 édeas to the 
pound weighs 2 


te 


pounds ; etc. 
Yarn-as- 
sort/er. A 


kind of bent- 
lever - balance 
used for ascer- 
taining the 
size of yarn. 
A skein is 
placed in the 
pan, and a pointer indicates its number 
on the graduated arc. The assorter for 
cotton requires a different graduation from 
that for woolen yarn. 

Yarn-beam'ing Ma-chine’. A ma- 
chine for winding the warp-yarn on to the beam. 
See WARPING-MACHINE. 

Yarn-clear’er. A fork or a pair of blades, set 
nearly touching, so as to remove burls or unevenness 
from yarn passing between them. 

Yarn-dress’er. A machine for sizing and pol- 
ishing yarn. 

In the example (Fig. 7880), it consists of a creel carrying 
rollers a a, which deliver their yarn over another roller, from 
which it dips beneath the surface of the size in a size-box and 
is thence led upward, passing devices which whip or brush it 
to remove superfluous size and give it a polish ; it thence is 
conducted over rollers back and forth, above and below several 
series of steam-heated pipes arranged flatwise in stories. The 
letters be de f g show the course of the yarn which passes 


through a reed /, and is then wound upon a reel / in separate 
hanks, representing the contents of the separate rollers a a. 


Yarn-me'ter. A counter to show the quantity 
of yarn each spindle has been making. 


Brown, Sharpe, & Co.’s yarn-meter indicates the quantity 
in hanks and decimal parts They are attached to the front 
side of one end of the head-rail of a slubber, fly-frame, epinning- 
frame, or mule. A worm is attached to the end of the front 
roll, which gears into a wheel on the shaft. A wheel of 77 teeth 


Yarn Guide 
and Clearer. 


YARN-PRINTER. 


A YY 


J 


is suitable for a front roll 1} inches in diameter, 86 teeth for 14 | 


inches roll, 96 teeth for 1 inch roll. 

Yarn-print/er. A machine for printing warps 
previous to weaving. This plan is adopted with 
some kinds of cheap goods to make stripes across the 
fabric, as with common carpets. A cheap kind of 
figured tapestry-carpet is also made by printing in 
the patterns so as to come right when the warp is 
raised up in loops upon the face of the goods. 

In Fig. 7381, the desired number of skeins are stretched upon 
the wire-netting so as to be firmly held thereon, the coloring- 
matter being allowed to penetrate the yarn, so as to leave an 
even impression upon both sides of the fold. 


In Fig. 7382, the yarn is printed between fluted or engraved 
rollers. The yarn is only exposed to pressure between the 


Fig. 7381. 


Machine for Printing Yarn. 


ridges of the fluted roller and the opposite portions of the 
smooth roller, and takes up the color only at those points from 
the surface of the printing-rollers. 

In patent 83,103, means are employed for causing the color- 
feeding rolls to skip, during the revolution of the printing- 
cylinder, all those ribs which are to be furnished with some 
color other than that which they supply respectively. 


Yarn-reel. A machine for winding yarn from 
the cop or bobbin. 

The bobbins are placed on the skewers, and, the index-finger 
on the counter being placed at zero, the ends of the yarns are 
attached to a bar of the reel, which is then rotated until a gong 
sounds or the finger has made a revolution of the dial. The 
cuts or leas, of a determinate length, say 80 times the cir- 
cumference of the reel, equal to 120 yards (80 threads of 1} 
yards each, or !/, of a hank), are then weighed. 

Yarn-seale. One for showing the weight of a 
certain length of yarn, say a hank. 

Brown and Sharpe's shows the weights of all num- 
bers in troy grains. 


YARN-TESTER. 
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Yarn-spool’er. A winding-machine for filling 
spools or bobbins for shuttles or otherwise. The 
yarn is on a beam,/which has a brake to determine 
the tension. The yarn is led between rollers and 
through eyes to the spindles, which are rotated by 
gearing in the box beneath. 

Yarn-test’er. An instrument for determining 
the strength of yarns. : 


A cut of the yarn to be tested is passed over two hooks, one 
of which, by turning a hand-wheel a that operates a screw, 


Yarn- Printing Machine. 


is caused to recede from the other. 
is strained until broken. 

rise along the are c, and 
the index on the dial d to 
turn until the yarn breaks, 
when it indicates the ac- 
tual breaking-strength of 
the yarn. A detent on 


By this means the yarn 
The tension causes the weight 6 to 
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YARN-WINDER. 


Fig. 7384. 


Yarn- Spooler. 


the weight engages one of the teeth on the arc ¢ and prevents | 
it from falling. An attachment also indicates the range of 
elasticity of the yarn. 


Warn-wind’er. See YARN-REEL; YARN-SPOOL- 
ER; etc. 

Yas'mas. A dyed and printed Swiss fabric. 

Yawl. (Nautical.) a. A decked boat carrying 
two masts, one of which is near the stern. It is 
usually lugger or cutter rigged, the after-mast, called 
a jigger, being the smaller. 

b. Aship's boat. A jolly-boat, usually from 23 
to 28 feet long, and } to 4 that breadth of beam. 

In the British navy it is the fifth boat in point of 
size ; the others being the launch, long-boat, barge, 
and pinrace. 

Yellow-ing. A process in the manufacture of 
pins: boiling in an aciduous solution, previous to 
nurling and tinning. 

Yel'low-met’al. A sheathing alloy of copper, 
2; zine, 1. 

Yer'gas. A coarse woolen fabric for horse-cloths. 

Y-lev’el. An instrument for measuring distance 
and altitude. 

Yoke. 1. A bar which connects two of a kind, 
usually ; as the ox-yoke, fastened by bows on the 
necks of a pair of oxen, or by thongs to the horns or 
foreheads of the oxen in some countries. 


‘6 The most approved kind of harness for cattle,’”’ says Loudon, 
‘tig little different from that of the horse, excepting in the 
shape of the collar. In many places, however, and especially 
on the Continent, the ox draws solely by the withers, by means 
of what is called a yoke and bows.”” 

He recommends saddles for hitching singly in carts; also 
breeching, bridles, halters, and reins. 

Post's ox-yoke has hinged plates secured to the top of the 
yoke, the free ends engaging in notches in the bows. They are 
substitutes for keys and are not apt to be Jost off. 

The cattle-yoke of ancient Egypt was various in construction. 
Sometimes a cross-bar, fastened at the end of the tongue, was 
lashed to the horns, and at other times we see an angular frame, 
with openings which fit around the necks, bearing against the 
shoulders of the animals; a very rough form of double collar 
for the span of animals. A much more ingenfous and compli- 
cated contrivance is shown in the cut, which is of a yoke taken 
from an ancient tomb, and now in the collection of D’ Anastasi. 
The long bar was attached to the end of the tongue and rested 
on the withers of the cattle, ench end being lashed to a pair of 
cross-pieces shown in the other figure. These lay on each side | 
of the shoulder, and had pads of matting to prevent galling. 
te eon went under the throat, and served to keep the yoke 

place. 
All draft animals in old Egypt pulled by the yoke, whether | 
cattle and asses in the fields, or horses to the chariote. In the | 
latter case, the yoke was a splendid affair, having two concavi- 
ties, which rested on the withers of the horses, the yoke being | 
held in place by neck-bands and girths. See Caanior. 
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Elijah found Elisha in the Chey 
field, with twelve yoke of ay 
cattle before him, and he 
with the twelfth. This 
means twelve plows and as 
many yoke of oxen. (See Pes 
PLow.) Job had 500 yoke of Biull 
cattle. : 

Horses were yet yoked to 
the poles of the chariots in 
the time of Xerxes. The sacred chariot of Jupiter (Ormusd), 
mentioned by Xenophon in his description of the train of Cyrus, 
had golden yokes and was drawn by white horses. The Persian 
monarchs fought from chariots down to the time of the Mace- 


sok 


Yarn- Tester. 
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Post's Ox - Yoke. 


donian conquest. The white horses were raised on the Nicean 
plain, in Media, and were a peculiar breed belonging to the king. 
The Greeks captured them from Xerxes after the defeat at Sala- 
mia. The curious yoke over the withers of the Russian horses 
is probably a survival of an old type. Oxen (1000 B. 0.) were 
yoked by the horns in Greece (Home). 

A knotted thong secured the yoke to the pole of the chariot 
of Gordius, king of Phrygia. It was a complicated tie, and 


Fig. 7387. 


Ox - Yokes (Ancient Egypt). 


| formed the famous Gordian knot which was cat asunder by 
- the sword of Alexander; his favorite mode of solving s diffi- 


culty. 
Veer (50 B.C.) recommends that in breaking oxen ** their 


necks should be put between forked stakes, one for each bul- 
lock,” and be gentled while thus fastened by hand-feeding. 
Then join an unbroken one with a veteran”’; Joad light at. 


YOKE. 2828 YUFTS. 


Fig. 7388. bell being secured to the yoke by a screw-threaded bolt 5, to 
which the clapper is hinged ; ” is a put,and wawasher. This 
device adinits of the bell being turned, so that the clapper may 
be made to strike at any point of its circumference, thus avoid- 
ing the constant wear at two opposite points, which results from 
the oa mode of hanging, and which ultimately destroys 
the bell. 


2) 
‘ 
nes 
= aed | 
4 
=< 


Cheetah - Cart. 


first. Virgil says, begin with them when calves. They were 
yoken by the horns or neck, the latter being preferred by the 
writers of the day. 

Columella (50 B. c.) condemns yoking by the horns,and states 


that they can pull better by the neck and breast, which is true. Hildreth’s Rotary Yoke. 
His directions for the treatment of oxen are full and excellent. 
In Tuscany, oxen are guided by reins attached to rings pass-/ 7 A branching coupling-section, connecting two 


ing through the cartilage between the nostrils. - > . 
n Africa, a straight stick takes the place of the ring, and | pipes with a single one, as the hot and cold water 
the ends of the bridle-rein are attached to it. The ox is the | pipes, with a single pipe for a shower-bath. 


riding and pack animal of Central Africa. f ! eisagt 
Fig. 7388 is a view of the cheetah, or hunting-leopard cart,|, 8: A head-frame of a grain —— where a 
from which he is let loose when the prey is seen. The drawing | belt passes over the oe drum and its cups dis- 


is taken from a model made in the Bombay eroreag & India, | charge into the descending chute. 
and exhibited at the World’s Fair, London, 1851, It shows Te Fig. 7391, the head-frame of the elevator is vertically 
the heavy tongue, which forms a seat for the driver. adjustable in guides; its lower end entering the hold of the 


2. The neck-yoke, by which the fore end of the 
tongue is suspended from the hames or collars of a ee ee TO 
span of horses. See NECK-YOKE. —_+—___——- 
3. A frame to fit the shoulders and neck of a per- AT 4 
son, and support a couple of buckets suspended from 
the ends of the yoke. 


The ordinary yoke, worn upon the shoulders, and used so 
commonly in Europe for suspending buckets, etc., in carrying, 
is found represented very frequently in the Egyptian tombs. 


Fig. 7389. \ rail a) 
/, 


. — aah 
Krtirrirccrccccddddcdiddde 


SEEKER 
g 


Yokes (from Thebes). 


‘The figures 6 ¢ in the accompanying cut are represented carry- 
ing water to irrigate plants. 

a represents a wooden yoke and leather strap found by Mr. 
Burton at Thebes, and brought by him to Europe. 


4. Devices to e attached i breachy animals, to Yoke for Gram- Elevators. 
revent their crawling or breaking through or jump- 
ing over fences, are sometimes called yokes, “They | precy ard ever anether of the mame, re af to allow of vertical 
are also known as pokes, the term yoke being more | movement of the same without affecting the belt. See also 
properly applied to the draft attachments of ani- | BLEvAToR. : ; ; 
ale as ox-yokes, neck-yokes, shoulder-yokes. 9. A form of seep clip which straddles the 
5. (Nauwtical.) A bar attached to the rudder-head ; parts, and is tightened by nuts beneath the plate. 
and projecting in each direction sideways; to its| Yoke-ar’bor. A form of double journal-box 
ends are attached the steering-ropes or yoke-lines, | for pulley-spindles, in which a curved branch extend- 
which are handled by the coxswain or steersman, or | ing from one bearing to the other on each side of the 
to the drum on the axis of the steering-wheel. | pulley serves to protect the belt from being chafed 
Fhe yoke is principally used in rowing-boats. or otherwise injured. : 
6. A cross-bar from which a bell is suspended. Yok’ings. (Mining.) Pieces of wood used for 


Hildreth’s rotary yoke is adapted to a round-shank bell. 1¢ | designating possession. Stowces. 
contains a rR sosttors agar re the shank enters,the| Yufts. A kind of Russia leather. 
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ZAMPOGNA. 
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ZINC. 


Z. 


Zam-pog’na. The Italian bagpipes ; probably 
allied to the swaphonia, of the Book of Dantel, in 
the Hebrew version. It was probably a syrinx with 
bellows, the original type of the organ. 

The bagpipes in the ¢ibia ufricularis of the Ro- 
mans. See BacPires. 

Zawn. (Mining.) A cavern. 

Zax. Aslater’s hatchet, with a sharp point on 
the pole, for perforating the slate to receive the 
pin. Suc; sacce. 

The zax is about 16 inches long and 2 in width ; 
it is somewhat bent at one end, and the spur is 3 
inches long. 

Ze’nith-sec'tor. Invented by Hooke, about 
1699, to ascertain whether or no the earth’s orbit 
had any sensible parallax. As moditied by Airy, it 
is principally used in geodetical operations. — It 
serves to determine the zenith point and the zenith 
distances of stars. 

Ze’nith-tel’e-scope. A geodetical instrument, 
invented by Captain Talcott, United States Engineer, 
for measuring the difference of the zenith of two 
stars, as a means of determining the latitude. Two 
stars are selected which pass the meridian about the 
same time and at about equal distances from the 
zenith, but on opposite sides of it. It has adjust- 
ments in altitude and azimuth, has a graduated 
vertical semicircle and a level, and a micrometer 
for measuring the distances between the stars. 

Ze/nith-tube. Invented by Airy. It is used at 
Greenwich for stellar observations, 

Zig'zag. 1. (Furtification.) One of the trenches 
leading toward the besieged works, and communi- 
cating between the several parad/e/s. 

It turns to the rightand to the left, but with a general curved 


ail in such a manuer #8 not to be eufiladed by the guns of 
the fort. 

The approaches to Sebastopol, including the zigzags and 

allels, embraced 70 miles of sunken trenches, and required 
no less than !),000 fascines, 80,000 ygabions, and 1,000 000 sand- 
bags, to protect the men working in the trenches and at the 
diferent batteries. 

2. A winding chute on the face of a dam to 
enable fish to ascend. <A salmon-stair; fishwiy ; 
SJish-ladder. 

Zinc. Equivalent, 32.5; symbol, Zn. ; specific 
gravity, cast, about 6.8; rolled, 7 to 7.2; fusing- 
point, 773° Fah. 

A rather hard bluish-white metal, tough and not easily 
broken by blows of the hammer, in its ordinary state at com- 
mon temperatures, but when heated to a point approaching 
that of fusion it becomes brittle. At temperatures between 
210° and 300° it is ductile and malleable, and may be rolled iuto 
thin aheets and drawn into moderately five wire, which, how- 
ever, possesses but little tenacity. It preserves its malleability 
after rolling. Sheet-zinc is largely used as a covering for roofs 
and for other purposes, and the metal is also used for coating 
jron, which is then commonly said to be ga/vanizel. For this 
purpose the fron is dipped into dilute xulphurie acid to remove 
scale, and then plunged into a bath of molten gine, covered 
with sal-ammoniac. Combined with copper it forms brass; 
with the addition of tin and other metals various similar alloys 
are formed, some of which are distinguished by specific names. 
The prepared oxide is extensively used asa pigment, and the 
sulphate is the white-ritriol of commerce. It is not found na- 
tive. Its principal ores are the red oxide; the carbonate, or 
calamine ; the sulphide, or blende, the dark varieties of which 
are termed black-jack by the English miuers ; and the silicate, 
which is usually found associated with the carbonate. The 
metal itself was unknown to the Greeks, Romans, and Arabi- 
ans, and in fact in Europe previous to about the middle of the 
sixteenth century, though it is said to have been used in India 
and China from an early period. 

It is produced in England, France, Belgium, Germany, and 
in New Jersey and Pennsylvania. 

The fact that certain ores yielded a yellow copper (brass) was 
early known, and the product was highly esteemed; but it 
was not understood that it was a true alloy, nor was sinc ob- 


tained distinctly. This was partly owing to the fact that zine 
vaporizes atacertain heut, and the sublimed portions which 
adhered to the sides of the furnace had no appearance of 
metal. Mines yielding this gold-colored metal were bighly 
esteeined, sud when exhausted the fact was lamented; but ia 
course of time it was discovered that the addition of a certain 
stone (calamine) to copper, when melting, gave it the desired 
ellow color. ‘This earth was used for the specific purpose, but 
t was long ere the truth was elicited that calamine was a 
metallic ore, and yielded its base to form an alloy with the 
copper. See Brass. 

Aristotle, Strabo, and various other writers refer to an earth 
which confern d 4 yellow color on copper. Brass was considered 
a@ more valuable kind of copper. 

Ambrosias, Bishop of Milan fn the fourth century, Pro- 
masius, Bishop of Adrumetum, in Africa, in the aixth century, 
and Isidore, Bishop of Seville in the seventh century, mention 
an addition by which copper acquired a gold color. This was, 
undoubtedly, calamine. 

Albertus Magnus (1205 - 1280) speaks of calamine as a semi- 
metal. 

The furnace-calamine, or sublimated zinc, with which the 
furnaces and chimneys were lined, where zinc-yielding ores 
were smelted, was thrown aside as useless until the middle of 
the sixteenth century. It hada place in the pharmacopoeia, 
but this use required but a small portion of the quantity pro- 
duced. 

Erasmus Ebener, who died in 1577, ured the furnace-calamine 
inatead of native calamine for making brass. This was intro- 
duced at Rainmelsberg about 1567. 1ts use in this connection 
had been previously described by Albertus Magnua. 

White vitriol, the suiphate of zinc, was long prepared, ured, 
and employed before it was known that it was a salt of zine. 
It is said to have been first made by Duke Julius at Ramniels- 
berg, in 1570. Its application to make an eye-water is its 
first recorded use. 

The ore (calamine) whose effect on copper had been known 
for so many centuries is first described asx a distinct metal by 
that brilliaut absurdity Paracelsus (died 1641), and is called 
zinc. He says: — 

‘(There is another metal, zinc, which is in general unknown. 
It ig a distinct metal of a different origin, though adulterated 
with many other metals, It can be melted, for it consists of 
three fluid principles, but it is not malleable. In its color it is 
unlike all others, and does not grow in the same manner, but 
with its ulésma yateria. T am as yet unacquainted, for it is 
ulmost as strange in its properties as argentum vivum if (quick- 
silver). 

In the preparation of metallic zinc, as practiced in this coun- 
try, by what is known as the Belgian method, the ore, havin 
been broken and calcined, is mixed with 33 per cent of beanhed 
coal, and the mass js distributed in charges of 27 pounds 
to retorts, of which there are 566 in each furnace, arranged in 
tiers. The orifices of the retorts are cemented in conical tubes 
of fire-clay, projecting 18 inches beyond the sides of the fur. 
nace, and the iuterspacex sealed with fireclay. The furnace is 
then fired up until a heat of 2160° Fah. — the vaporizing point 
of zinc — is attained. The carbon combines with the oxygen 
in the ore, and the metallic vapor is condensed into the liquid 
form by the projecting tubes, which have a temperature below 
that of the vaporizing point of the metal. 

At intervals the molten metal is withdrawn from the retorts, 
by means of iron hooks or scrapers and is received in large 
ladles, from which it is poured iuto iron molds, forming slabs 
weighing 30 pounds each. The gases issuing from the orifices 
in the condensers during the process burn with the most vivid 
flames and varied colors. Two charges are worked each day, 
While still hot, the slabs of zinc are taken from the molds and 
rolled into rough thick plates, 10 x 18 inches; from nine to 
twelve of these are placed in an iron box, and, the boxes being 
placed In a furnace, the park of plates is removed from the fur- 
nace and the whole rolled out together, each plate forming a 
sheet, when trimmed, 7 feet long by 3 feet wide. 

In making oxide of ziuc, or zinc-white, the carbonate and 
silicate of zinc, as they come from the mine, are crushed, mixed 
with 33 per cent of coal, and heated in large fire-brick furnaces, 
provided with an air-blast, the oxygen from which combines 
with the metallic vapor as fast as it is liberated. The oxide 
thus formed is conveyed by « blast into a shaft, whence the 
white flocculent vapor, which is contaminated with various im- 
purities, is driven by blowers through a series of chambers 
connected by pipes. The impurities are successively deposited, 
the purest vapors passing through pipes and being finally con- 
densed, as an almost impalpable white powder, in muslin bags 
attached to the pipes. 

]t has been proposed to employ zinc for extracting gold from 
auriterous rocks. The pulverized rock is gradually introduced 
into a bath of molten zinc, which combines with the precious 
metal, while the refuse rises to the top and can be skimmed 
off. The gold may be subsequently separated by distilling the 
alloy, the zinc passing over and leaving the precious metal behind, 


ZINC-CEMENT., 


ZINC-SHEETS. 
Thickness and Weight per square foot. 
Inch. 
Oo11 = 16 ounces. 
.0686 = 18 ounces. 
.0761 = 20 ounces. 


Inch. 

.0311 = 10 ounces. 
.0457 = 12 ounces. 
.0534 = 14 ounces. 


Zinc-cem’/ent. 


Soret’s cement is formed by making oxide of zinc into a paste 
with a solution of chloride of zinc. This paste quickly sets 
into a hard mass, which may be applied for stopping teeth and 
a variety of useful purposes. Dr. Tollens gives a cheaper form 
of the same cement, which may be used for stopping cracks in 
metallic apparatus, and cementing glass, crockery-ware, and 
other materials. He mixes equal weights of commercial zinc- 
white and very fine sand, and makes the miXture into a te 
with . solution of chloride of zinc, having the density 1.26. 
The m, ‘ure sets rapidly, but allows plenty of time for its ap- 
plicatic As it resists the action of most agents, it is very 
useful in the chemist’s laboratory. 


Zinc-fur’nace,. The carbonate of zinc (cu/a- 
mine) and the sulphuret of zine (b/ende) are sinelt- 
ed by y. xing with charcoal in a crucible or re- 
tort, and then heating. For the production of the 
white ox.de a process of dry distillation is instituted, 
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and the funes of the metal are conducted off, con- | 


densed and collected for a pigment. For the metal 
air is excluded from the chambers. See ZINC-WHITE. 


Benecke and Shear's zinc-furnace (English) is intended for 
the distillation of zine by the process following : — 

The ores are roasted in the ordinary way, by stratifying them 
with fuel and setting fire to the pile. 

The ore is then spread out in the air and lixiviated to re- 
move the sulphate of zinc, It is then dried, pulverized, roasted 
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to extricate the sulphur power. mixed with carbonaceous 
matters, and saturated with an alkaline ive. 

The prepared ore is then placed in fire-clay retorts a 
being introduced at the opening, which is afterward occupied 
by the neck of the head-piece 6. d is an opening at which 
spent ores are removed, and is closed and luted during the fir- 
ing. A lengthening tube c is added to the head-piece 6. The 
vapor which is sublimated from the ore becomes cooled in the 
head-piece 6, and is condensed upon an iron plate beneath. 
This ci wl yap td is separated by partitions from those 
of the neighboring retorts, and all points of access are carefully 
luted. The operation is observed by a glazed eye-hole. The 
retorts are arranged in two ranks and heated by the fire be- 
tween them. 

See zinc-furnace patents : — 


No. Name. No. Name. 
91,051. Thoma. 99,145. Adams. 
91,052. Thoma. 145,450. Richter. 
46,198. Webster. 16,594. Kent. 

6,180. Boyden. 17 333. Mamier. 
82 Miller. 25,267. Kalbach. 

See also ZINO-WHITE. 


Zin'code. The positive pole of a galvanic bat- 
tery. 

Zinc-og/ra-phy. The design is drawn on the 
zinc-plate with a material which resists acid. The 
surface of the plate being bit away leaves the design 
in relief to be printed from by the ordinary mode in 
printing from woodcuts. The process does not ap- 

dr to have made much headway since its intro- 

uction in 1816, though some beautiful specimens 
were made in England more than thirty years back. 
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ZITHERN. 


See PANICOGRAPH ; GALVANOGRAPH ; GALVANO- 
PLASTIC PROCEss, 

Zinc-white. Zinc-white (oxide of zinc; ZnO.) 
is a white powder obtained by the sublimation 
of the red oxide. This is found in abundance at 
Mount Sterling, N. J. It is pulverized, mixed with 
coal, heated in brick retorts, through which blasts 
of air are passed. The oxygen of the air combines 
with the vapor of the zinc, and the flocculent oxide 
is carried off by the draft of air through tubes lead- 
ing to a chamber where the zinc-while falls in the 
shape of a fine powder. 


Fig. 7394 shows the arrangements adopted in the preparation 
of zinc-white (oxide of zinc). The several furnaces a have open- 
ings in their tops, communicating with acommon fluec. The 
finely ground zinc ore, mixed with its bulk or more of fine an- 
thracite coal, is charged into the furnaces, and the mass, when 
iguited, is fed with a blast of air from a pipe 4, affording the 
oxygen necessary for oxidation ; the vapor passes through the 
chamber d, which is provided with vertical partitions, extend- 
ing from the top and bottom, where its progress is checked 
sufficiently to allow any ash and coal passing over to settle; it 
is withdrawn thence by the fan f passing through the ascend- 
ing and descending pipes ¢, and forced into a second chamber 
where it is cooled and farther purified. It ix thence distributed 


by downcast pipes A among a series of horizontal and vertical flan- 
nel bags 7 & /, in which it is condensed as a fine white powder ; 
the lower bags receive that which is shaken into 

them from those above. 


SAY \S AN x" ‘> 
x DORIS} 


Zinc - White Apparatus. 


List of United States Patents for Zinc- White. 


No. Name and Date. | No. Name and Date. 

7,351. Leclaire et al.,May 7, | 20,926. ig e— et al., July 
60. 13, °58. 

8,308. Seymour, August 26, | 27,142. Millbank, Feb. 14, "60. 
‘51. | 82,320. Titterton, t May 14, 

8,477. Adams, Oct. 28, °51. 61. 

8,756. Jones, Feb. 24, 52. | 33,911. Weissenborn, Dec. 10, 

10,574. Renton, Feb. 28, 64. | ~ 61. 

10,696. Jones, Mar. 28,54. | 36,414. Lewis, Sept. 9, °62. 

10,711. Trotter, Mar. 28, °54. | 37,180. Wharton, Dec. 16, 

12,329. Selleck, Jan. 30, ‘55. *62. 

12 Trotter, Jan. 30, 55. | 88,493. Lewis, May 12, 63. 

12,418. Wetherell, Feb. 20,| 43,587. Jenkins e¢ al., July 
65. 19, *64. 

12,618. Gardner, Mar. 27,°55. | 67,839. Bartlett et al., Aug. 

13332. Jones, July 24, °55 20, °67. 

13,416. Burrows,* Aug. 14, | 69,573. Mills, Oct. 8, °67. 
"BS. 72.032. Hall,’ Dec. 16, *67. 

13,431. Jones, Aug. 14, °55. 73,146. Wetherill, Jan. 7, ’65. 

13,806. Wetherill, Nov. 13, | 73,147. Wetherill, Jan. 7, 68. 
55. 83,643. Lees, Nov. 3, ‘68. 

15,448. Wharton, July 29, | 95,484. Jones, Oct. 6, 69 
66. 108 965. Burrows, Nov. 8, 70. 

15,830. Wetherill, Sept. 30, | 138,684. Osgood, May 6, °73. 
56. 136,685. Osgood, May 6, °73. 

16,594. Kent, Feb. 10, 57. | 139/701. Bartlett, June 10, '73. 

20,655. Monnier, June 22, | 142,571. Lang, Sept. 9, °73. 
58. 145,976. Trotter, Dec. 30, ’73. 

* Extended. t Patented in England. 
See also WHITE-LEAD. 


Zir-co/ni-a Light. One in which a stick of 
oxide of zirconium is exposed to the flame of oxy- 
hydrogen gas. Invented by Tessié du Motay. It is 
said to be entirely unaltered by the heat, and to de- 
velop more intense light than any other terrous 
oxide. 

Zir-co/ni-um. A rare metal obtained from the 
minerals zircon and hyacinth by Berzelius in 1824. 

Zith’ern. An Austrian musical instrument of the 
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ZOCLE. 


lute order. It has twenty-eight strings, lies on the 
table orin the lap, and is played by both hands. 
Zo’cle. 1. A_ low, plain, square member or 


plinth supporting a column. 


2. A short pedestal; a footstool. Socle. 

Zo'e-trope. This mechanical toy, like the éhaw- 
matrope, which amused the preceding generation, 
depends for its interest upon the constancy of visual 
impressions. See also ANORTHOSCOPE ; PHENAKIS- 
TOSCOPE ; STROBOSCOPE ; ROTASCOPE ; etc. 


It consists of a rotating drum, open at the top, in which, 
around its inner periphery, are placed strips of paper having 
figures of men, animals, etc. , in varying positions. By turning 
the cylinder, the images are seen through slots in its upper 
side, giving the effect of action to the figures. For instance, a 

rpoise ia represented in perhaps a dozen different positions. 

he turning of the drum brings into view, in rapid succession, 
the varying positions of the fish until they blend into a pertect 
iinnge full of motion, and operating to simulate the natural 
action of the animal. 

A man sawing wood, an animal kicking, a clown jumping 
through a hoop, an acrobat playing with clubs, are thus shown 


in apparent motion. 

It is described in a paper by W. G. Horner, in the “ Philo- 
sophical Magazine,”? January, i334 ‘* On the Properties of the 
Dedaleum,a new Instrument of Optical Tilusion.”? See also 
Lincoin’s patent, No. 64,117, April 23, 1807. 

Its action depends upon the persistence of visual impressions. 
It is a cylinder rotating on a vertical shaft, and having ver- 


tical slits in the aides, through which are viewed the pictures, 


which are on strips placed around the inside of the cylinder. 
The vision is interrupted by the spaces between the embrasures, 
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ZYMOMETER. 


and the object consists of a figure or group, in a series of suc- 
cessive attitudes, which, viewed consecutively, without appre- 
ciable interval, appear as a single moving object. 

Zo-oph’o-rus. (Architecture.) The frieze ; so 
called on account of the ornaments carved on it, 
among which are the figures of animals. 

Zo'o-phyte-trough. A device for retaining 
living zoophytes or infusoriz, which are to be ex- 
amined under the micro- 
scope. 

The two sides are of glass, and it 
has a giags false bottom sufficiently 
narrow to admit the edges of two jr 
glass plates between it and the fF" 
sides. This is movable, sothat one [: 
of the plates may be inserted on 
each side, forming a reservoir for 
the water contuining the zoophytes. 
The upper edges of the plates 
Are pressed together by a spring, 
but may be separated as far as de- 
sired by a wedge. ; 

Zu-mom/e-ter. An instrument like ‘lhydrom- 
eter, to show the condition of fermenting mash. 

Zu-mo-sim’e-ter. See ZUMOMETER. 
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Zoophyte- Trough. 


Zy-mom/e-ter. A measurer of the degree of 
fermentation. 
Zy-mo-sim/e-ter. An instrument for detect- 


ing the condition and process of fermenting wort or 
mash. Zymometer. 
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